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An outlook on bacterial and fungal diseases of Rodents: The outstanding lab

animal

Rakesh Kumar
Division of Pathology|CAR-IVRI, Izatnagar, Bareilly, U.P. 24312hdia

Rodents are among the important lab animals to our researchers. Laboratory rats are among
most commonly used lab animals which belongs to sp&a#tsis norvegicusSo these animals
are to be kept in proper environmental conditions so that can beamathidisease free. There
are many diseases affecting this animal some of these are listed below:
1. Bacterial diseases of Rats
1. Staphylococcal dermatitis
Etiology: Staphylococcus aureasdStaphylococcus xylosus
Incidence: 1-20%
Transmission: skin trauna, zoonotic
Clinical signs: ulcerated to scabby lesions
Pathology:
Gross: multifocal excoriative lesions with serosanguinous discharge

Histopathology: epidermal hyperplasia and lymphocyte infiltration in dermis

2. Pasteurllosis
Etiology: Pasteurella pneumotropica
Incidence: common
Transmission: aerosol, faecoral, contact and venereal route
Clinical signs: conjunctivitis, oculonasal discharge, torticollis, dysponea, subcutaneous
abscesses, mastitis and metritis.

Pathology: Mucopurulent iflammation and necrosis
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3. Streptococcal diseases
Etiology: Streptococcus pneumoniae
Incidence: uncommon
Transmission: contact
Clinical signs: serous to mucopurulent nasal discharge, rhinitis, sinusitis and conjunctivitis

Pathology: Gross: Fibrinopurulent pleuritic and pericarditis (characteristic), fibrinous lobar

pneumonia, frothy and serosanguinous fluid in trachea and otitis media.

Histopathology: Fibrinopurulent bronchopneumonia

4. Helicobacter infections
Etiology: Helicobacter typhloniugi. bilis, H. rodentium and H. trogontum.
Incidence: Moderate
Transmission: Faeceoral
Clinical signs: Proliferative inflammatory typhilitis and rectal prolapse
Pathology: Gross: Proliferative inflammatory typhilitis

5. Car Bacillus
Etiology: Cilia associate respiratory (CAR) Bacillus colonize witlycoplasma plumonis
Incidence: uncommon
Transmission: direct contact
Clinical signs: oculo-nasal discharge, torticollis, labored breathing, anorexia, hunched posture,
weight loss and reduced fertility
Pathology: Gross: purulent nasal discharge, yellow parenchymatous foci on trachea and bronchi
and red to grey areas of consolidation on lungs
Histopathology: purulent bronchopneumonia with moderate heperplasia of peribrochial

lymphoid aggregates.
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6. Mycoplasmosis
Etiology: Mycoplasma plumonis
Incidence: High
Transmission: direct contact and transplacental
Clinical signs: oculo-nasal discharge, sneezing and snorting (often subclinical disease)
Pathology: Gross: purulent nasal, tracheal and brochial discharge, yellow foci on pneumonic
lungs with bronchiectasis and hydrosalpinx

Histopathology: purulent bronchopneumonia with peribrochial lymphoid heperplasia.

7. Pseudotuberculosis (Corynebacteriosis)
Etiology: Corynebaterium kutscheri
Incidence: rare
Transmission: direct contact
Clinical signs: oculo-nasal discharge along with rough hair coat and hunched posture (often

subclinical disease)

Pathology: Gross: caseated purulent foci on lungs (abscesses).

Histopathology: purulent foci on lungs without involvement without involvement of large

airways.

8. Tyzzer’s disease
Etiology: Clostridium piliforme
Incidence: rare
Transmission: feco-oral
Clinical signs: anorexia, hunched posture, distended abdomen and rough hairotteat (
subclinical disease)
Pathology: Gross: Fat rat syndrome with flaccid segmental dilation of intestine (ileum), typical

multiple pale foci on liver and greyish foci on myocardium.
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Histopathology: multiple necrotic foci on liver and myocardium surrouwhdeby

pyogranulomatous cellular infiltrate.

9. Salmonellosis
Etiology: Salmonella enterica
Incidence: rare, zoonotic
Transmission: fecatoral
Clinical signs: often acute death, with no signs. But sometimes anorexia, hunched posture
abortion and low fertility can occur. Diarrhea may or may not present.
Pathology: Gross: enlarged spleen {2 times) and mesenteric lymph nodes. Small intestinal
mucosa congestexhd edematous with thrombosis. Multiple white to yellow foci on liver.
Histopathology: multifocal necrotizing splenitis and hepatitis accompanied by bacterial

colonies.

10. Rat bite fever (Haverhill fever)
Etiology: Streptobacillus monoliformis
Incidence: rare, zoonotic
Transmission: saliva, ocular and nasal secretions

Clinical signs: asymptomatic

Zoonotic significance: People shows irregular recurrent fever with lymphadenopathy, petechial

hemorrhages, polyarthiritis and endocarditis.

Non- prevalent bacterial diseases

a. Beta-Hemolytic Streptococcus
Etiology: Beta-Hemolytic Streptococci
Incidence: rare

Transmission: direct contact
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Clinical signs: asymptomatic

b. Klebsiella pneumonia
Etiology: Klebsiella pneumonia
Incidence: rare, zoonotic
Transmission: feco-oral, direct contact
Clinical signs: asymptomatic but can show poor body condition, ruffled hair coat, abscesses,
mild rhinitis in some cases.

Pathology: often suppurative lesions.

2. Fungal diseases of Rat

Pneumocystis carinii (formerly called as Rat Respiratory Virus)

Etiology: Pneumocystis carinii and Pneumocystis wakefieldfitpecies specific)

Incidence: common

Transmission: direct contact and airborne

Clinical signs: weight loss, ruffled feathers, dry skin, hunched posture and pneumonia.
Pathology: Gross: 1-4 mm random grey flat to raised foci on all lung labes

Histopathology: moderate to severe perivascular lymphohistiocytic infiltrates and moderate to

severe multifocal lymphohistiocytic interstitial pneumonia. The areas of intergtitealmonia

shows hyperplasia of type 2 pneumocytes and alveolar spaces filled with macrophages.
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Mutation: An Evil or a necessary factor

Rajendra Joshi
B.Sc.Microbiology
Tri-Chandra Multiple Campus, Ghantagh&athmandu, Nepal
Corresponding Contact: 9848622556

Origin of life on earth has always been a topic debate and an unsolved mystery till date. The
are many theories on how litgiginated on earth. Many of the most accepted theories speak that
life originated from non living organic matter. The organic matters combined to form protobiont
which formed first living (prokaryotic unicellular) organisms. It is believed that from those

prokaryotic unicellular organisms eukaryotic and multi cellular organisms developed. But what

led the evolution of eukaryotes from prokaryotic and multi cellular from unicellular.

There are two driving forces of evolution: variation and mutation. Vanasig@radual and slow
modification in organism (gene sequencing) with change in environment. Its takes generations t
occur and transfers to future generations. We define variation as a positive force of evolution.
helps organisms to adapt the environtaé change. But mutation is the sudden change that
occurs in an organism. It occurs due to genetic modification in the cell or body. It is not
necessary that the mutation that occurred in the cell pass to the future generations. If t
mutation occurs irthe reproductive cell, it passes to the future generations and if it occurred in
vegetative cell it will remain to itself. Generally mutation is called as negative change in the
body. It is negative in a sense that the mutated body cannot adapt thegyexmstronment.
Mutation occurs due to some stimulants from the environment (UV rays, Acid rain etc) but the

change in gene sequence may not necessarily beabdeohthe existing environment.

If mutation and variation causes the change then how is oiscalso important. What actually

happens in the cell or body that we define as mutation and variation? Both mutation anc
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variation are the change in the genetic sequence in the body. A gene is a unit of cell that secrdlf
proteins which determine the furans of cell. A gene is made from the combination of many
DNAs which are made from four bases 'Adenine (A)', 'Guanine (G)', 'Cytocine (C)" and 'Thymine|
(T)". In the modern human cell there are about 28000 (in each cell) of which only 3% are said t{
be fundional. Each gene has a specialized function. Now let us consider a gene X whosg
sequence is ATGACTGGATTC and secret a protein Y. Now let us interchange underlined base
and write it as ATGTCAGGATTC. Now it is completely a new gene which secret a different
protein. It means to say that exclusion or the interchange of even a single base (out of t
thousands which code a gene) alters the function of whole gene which may alter the function ¢
cell. The process is same for both mutation and variation butiffeeedce is variation occurs
slowly and according to the need of the environment but mutation is sudden and may not be t
necessity of the existing environment. The effect of mutation may be rapid division of cells,
combining of different cells, missingf certain organ or part in multi cellular organisms,

variation of function within the same tissue or organ and many more.

Now what could have happened in the primitive cells is there occurred rapid division of cells bu
the cells did not separate due tatation which led to the development of multi cellular
organisms. And as the cell could not separate, they began to divide their functions in them a
the cells began to specialize for certain functions. Then variation led to their evolution and
helped toadapt the given environment accordingly. Now as the cells began to become morg
specialized, the gene which code for other functions began to be inactive. In such way th
unicellular became multi cellular, and then evolved invertebrate and vertebratesveAts

humans are the most recent development of this process. It is not that mutation is the sole fact

for development of new species but it is for sure that it plays a great role in the process.

As the most curious creature of earth we the humansdineeknow about our self. We explored

the difference in different humans and started searching about how the difference occurred. O
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of those factors we called is mutation. [

is not that mutat

other living creature but because of o
curiosity we know better about u<5'3-";"-‘7‘ K
Mutation exists on earth ever since lif
originated but we know a little abou

90% of the total mutation that occurs

our body is considered to have negative

effect.

In the 1950s in Cape Town a boy was found with oléac bone and scientist began research on
that and it was found that he was not alone. There were 100s like the boy and all belong to t
same Islamic community. This defect is known as Arnold symptom (Missing of certain bone in
the body). It came from man named Arnold. He came there somewhere from china or Japan
and he had six wife which gave many dhgn, all with the same defect.

In the 14th century there was a plague outbreak in Europe and nearly 25 million people die
then. Butthere were some survivals and they were thought to have mutated gene which resiste
the plague. They were about 1% and after-800 years their number increased to 10% because
they were the only survivals. In the 17th there was another plague in LoAdoat 75000
people died then. When the plague started to spread at a alarming rate, the rectors of the villa|
decided to quarantine the villages. It was a heroic but ridiculous act. After a year of the plagu
when the people began to enter the villagesais found that half of the people have actually
survived the deadly plague. They were mutated to resist the plague. The descendent of t
survivals are now helping researchers to battle a modern day plague. From previous researq
researchers have fourmdgene named ‘ccr5' in HIV patients. When this gene is active, it allows
HIV virus to enter the white blood cells (WBCs) which allows HIV to attack the body. But those
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who have a mutated version of the gene are resistant to AIDS. When the descendent of t
survivals from the village were tested, it was found that they have the mutated version of the
geneand they are resistant to AIDS.

One another mutation occurred in humans when they began to domesticate the animals. Hum
were clever enough to find thedw's milk make children stronger and began to feed them milk.
Later adults also began to drink milk but most of them began to suffer from stomach pain
cramps and diarrhea. It was because the lactose digesting gene switches off after puberty. La;
on indescendent, the gene stopped switching off and we the modern man are able ralkirin

throughout our lifetime.

We have known mutation as a sin but actually it is not. It has played a role in creation of species
We are what we are today is maybe beeafghe mutation. Maybe our species or the whole life

would have already ended without mutation. We have unlimited capacity to think and generaty
ideas when compared to other animals, it may be because of mutation. We consider mutation
negative effectbecause it most of the time creates things that is not the need of presen
environment. With mutation we are either too ahead or too back from the present environmen

Mutated genes are present in every single body but how that effect our presence tanimpor

The mutated genes may remain in inactive form in the body or if in active form it may not have

major effect. Every single body is mutated, we are also mutated. If we study mutation in bette

way it may also help us deal with some of the deadly diseas

www.microbiologyworld.com www.facebook.com/MicrobiologyWorld

~ 12 ~



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

Microbiology World Volume 3 Issue 3 Jan - Feb 2016 ISSN 2350 - 8774

Enzybiotics

Megha Panpalia Machhar
Science @mmunicatorWe The Microbiologist
M.Sc. Applied Microbiology and Biotechnology

Corresponding Email: meghaapanpaalia@gmail.com

Overuse and abuse of antibiotics are largegsponsible for the increasing prevalence
of multi-drug resistant bacteria. Hence, the reseachers have come up with new class of

antibiotics-enzybioticswith novelmechanism of action against drugesistant pathogens.

The global health is gripped with numerous challenges. On
side it is facing the dire consequences of the climate change
on the other side it is dreaded with plentiful of epidemics
pandemts. One such most faced challenge is increasing nu
of bacterial infections that have become resistant to antib
regimen, as a result, superbugs like MRSA and NDMave
dramaticallyescalated statistics dreading the public safety. THGS;
there is arurgent need to find an alternative way to addresprtblelem in an efficient course of
action.
Enzybiotics is a hybrid of enzyme and antibiotic. These are bacterial cell wall degrading
enzymes having antibacterial and/or antifungal activity, thus, pyaairbe a potential subsitute
overconventional antibiotics. The term was first coined in 2001 by Nedsah They consist of
lytic enzymes of class peptidoglycan hydrolases like lysins, bacteriocins, autolysins ang
lysozymesThe significant characer8mf enzybiotics are:
1 Their novel approach for antibacterial action.
1 Their ability to kill antibioticresistant bacteria, and
1 Their low probability of developing bacterial resistance.
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Mode of Action

Enzybiotics majorly belong to the class peptidogly¢smrolases. When these enzymes are
added exogenously to Gram positive bacteria they cause rapid disintegration of the cell wall a
there is no outer membrane present to hinder their action. But, in Gram negative bacteria out
membrane obtructs their wag to the cell wall ,thus, limiting their activity. Enzybiotics have
narrow host range, therefore, they selectively target their pathogenic hosts without affecting th

surrounding microflora.

Major classes of Enzybiotics
1. Bacteriocins: Bacteriocins are proi@aceous extracellular substanaces that are produced
by both Gram positive and Gram negative species. They are either produced
spontaneously or induced by certain chemicals such as mitomycin C. They inhibit the
growth of similar or closely related bactérsrains. These are narrow spectrum class of
antibiotics. Their lethal activity involves adsorption to the specific receptors on the
exterior of specific bacteria, followed by metabolic, biological and morphological

changes resulting in the killing of bada. Bacteriocins are produced by fmathogenic

bacteria that normally resides in human body. Antibiotic use results in the loss of these
harmless and useful bacteria, paving way for the opportunistic pathogens to invade th
human body.

Lysins: Lysins, also known asndolysins or murein hydrolases are peptidoglycan
degrading enzymes released by bacteriophages that help in lysis of bacterial cell wall &
the end of lytic cycle to release the progeny phage particles.They are incresingly being
used as antdxrterial agent owning to their high efficacy and specificity. They have
characterstic lysis or cellall binding domain and degrade peptidoglycan with
glycosidase, amidase, endopeptidase, or lytic tansglycosylase activities. They are specis

specific but eme broad spectrum lysins have also been reported. They are highly

www.microbiologyworld.com www.facebook.com/MicrobiologyWorld

~ 14 ~



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

Microbiology World Volume 3 Issue 3 Jan - Feb 2016 ISSN 2350 - 8774

effective against Gram positive bacteria as the outer memebrane is absent as agai
Gram negative where outer membrane is present.

Lysozymes: Also known as muramidase ora&¢etylmuramide Ilgcanhydrolase, globular
protein of 129 amino acid residues.They belong to the class glycoside hydrolase tha
catalyse the hydrolysis of L@tinkages. They cleave tHeg4-[3-linkages between N
acetyl muramic acid and-BicetytD-glucosamine in peptidoglynastructure. Lysozymes
have been found in secretion like tears, mucus, saliva and human milk. Egg white
(albumin) is an abundant source of lysozyme. It significantly contributes to innate
immunity of humans . Lysozymes are most powerful natural antibalctrd antiviral
subtance. It also exhibits amtiflammatory, anticancer and immunomodulatory
activities.

. Autolysins: This enzyme hydrolysis the biological component or tissue in which it is
produced. These are found in all peptidoglycan containing teact€he enzyme
functions similar to lysozyme. It cleaves thd-[-linkage between Mcetyl glucosamine
and Nacetyl muramic acid. They break down the peptidoglycan matrix and assist the
bacterial cell in growth and cell division. They present a promisarget for the
development of new type of antibiotics.

. Defensins andcathelicidins: These are antimicrobial peptides found in the lysosomes of
macrophages and polymorphonuclear leukocytes and keratinocytes. They are a part ¢
mammalian innate immunity sgsn that help fight bacterial infections. Cathelicidins
obliterate the lipoprotein membranes of microbes enveloped in phagosomes after fusio

with lysosomes in macrophages.

. Virion-associated peptidoglycan hydrolases (VAPGH): These are phage encoded lytic

enzymes that disintegrate the peptidoglycan of the bacterial cell wall during infection.
Their mode of action involves the generation of small hole through which the phage tail

enters, crosses the cell envelop and releases the phage genetic mater@isdttbéthe
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infection cycle. VAPGHs are highly specific, thermostable and have high modular

organisation. They serve as a potential candidates for the use as enzybiotics.

Examples
Various enzybiotics with their host range, source and types are sumnieziced

Enzybiotic name | Enzybiotic Source Enzymatic Antibacterial range

class specificity

Ply C Lysin Phage C1 Amidase S. pyrogengroup C and E

P al Lysin Phage DP Amidase S. pneumonia

Lambda SA ZE Endolysin | Staphylococca] Endopeptidase | S.aureus
phage

PlyG Lysin Phage Gammi Amidase B.anthracis

Lyt A Autolysin | S. pneumoniag Amidase S.pneumoniae

Lysostaphin| Bacteriocin | S. simulans Endopeptidase | S.aureus, Staphylococci

Hen egg white Lysozyme |[Hen' s Muraminase Gram positive bacteria

lysozyme white

Some Potential Applications of Enzybiotics
1. In Food industry: Enzybioticshave been widely used in food industry as food additives
and preservatives like in the production of cheese and wine. TheaRdo®rug
Administration (FDA) has given a nod to the use of enzybiotics to cdnstaria

monocytogeneis cheese, classifyinipem as GRAS (generally recognised as safe) in the

year 2006 which was later extended to enzybiotic use on all food products in 2007.

In Medical industry: Their novel approach for antibacterial action, ability to Kkill
antibioticresistant bacteria and welow possibility to develop bacterial resistance make
them potent antibacterial and antifungal agents. They are used in eye drops, toothpastd{g

etc. Their other uses are well documented above.
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In Farm industry: In the recent years the misuse and overusantibiotics in food

producing livestock have raised a serious alarm on increasing number of antibiotic

resistant bacteria, thus, escalating the risk of antibiotic resistant infections in humans
Enzybiotics present a novel way to combat the problem. Thaye been
successfullyused in treating septicaemia and meningitis in chikens and calves and alsa

used as biocontrol agenets to control the numb8athonelllan poultry products.

Enzybiotics present a redoubtable cover over antibiotics. Their oljabte side effects have

been rarely reported. Therefore, they are very effective to be used as antibacterial and antifungfl
agents. Researches are being carried out on further potentgigybiiotics and it is hoped that
they present gpromosing futuréo medical community by help combating the antibiotic resistant

strains of pathogens.
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Scrub typhus

Raksha Tiwari
M.Sc. Microbiology
Kathmandu College of Science and Technology, Kathmandu, Nepal

Corresponding E-mail: traksha25@gmail.com

Introduction
Scrub typhus also called bush typhus is an acute, febrile and infectious iliness that is caused

Orientia tsusugamushiScrub typhus Qrientia tsutsugamuslmfection) is transmitted by the
bite of larval trombiculid mitesOther names of scrub typhus are chigger borne rickettsiosis,
tsutsugamushi disease, mite borne typhus, Japanese river fever, tropical or rural typhus. T

reservoirs are only humans.

Orientia tsusugamushiis a gram negativen-proteobacteriunof family Rickettsiaceadrst
isolated and identified in 1930 in Japan. Though it is no longer includgehumsRickettsiawith

the typhus bacteria proper, but@mientiaThe name derives from the type of vegetation ie,

terrain between woods ardearings that harbors the vector. Mortality ranges from 6 to 35
percent. Death either occurs as a direct result of the disease, or from secondary effects, suchi|fgs
bacterial pneumonia, encephalitis, or circulatory failure. If death occurs, it is usudhg eyd

of the second week of infection.

Global epidemiology

Scrub typhus is endemic to a part of the world known as the tsutsugamushi triangle .This exteng
from northern Japan and faastern Russia in the north, to the territories aroun&al@mon
Seainto northern Australia in the south, and to Pakistan and Afghanistan in the west. In rura
Thailand and Laos, scrub typhus account for around a quarter of all adudistiprgso hospital

with fever and negative blood cultures. The incidence in Japan has fallen over the past fe
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decades, probably due to land development driving decreasing exposure, and many prefectu
report fewer than 50 cases per year. It affects fesnalore than males in Korea, but not in
Japanand this is conjectured to be becausediéferentiated cultural roles have women tending
garden plots more often, thus being exposed to vegetation inhabited by chiggers. The incident
is increasing day by gain southern part of Indian Peninsula and in northern areas around
Darjeeling.According to Traub and Wisseman (1974), epidemics of scrub typhus are dependen
on four factors:

(1) Leptotrombidiummites;

(2) wild rates in the genuRattus

(3) thepathogenR. tsutsugamushand

(4) disturbed environments with transitional vegetation

Sign and Symptoms

Symptoms includedever, headachghaking chills, conjunctival infection, anorexia muscle
pain,cough andgastrointestinal symptomsMorbilliform rash,escharsplenomegaly and
lymphadenopathiesre typical signs. More virulent strains of O. tsutsugamuslkuan

causehemorrhagingndintravascular coagulatiomeukopeniaand abnormal liver function tests

are commoly seen in the early phase of the illnédBseumonitisencephalitis

andmyocarditisoccur in the late phase of illness.
Incubation period : 6-20 days (average, 10 days)

Physical findings includes:
1 Escharat the inoculation site (in about 50% of patients with primary infection and 30%
of those with recurrent infection)
High fever (4040.5°C [104105°F]), occurring more than 98% of the time
Tender regional or generalized lymphadenopathy, occurring-8v%8of cases

Less frequently, ocular pain, wet cough, malaise, and injected conjunctiva
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Centrifugal macular rash on the trunk

Enlargement of the spleen, cough, and delirium

Pneumonitis or encephalitis

Central nervous system (CNS), pulmonary, or cariiaalvement

Rarely, acute renal failure, shock, and disseminated intravascular coagulation (DIC)

Pathogenesis
The pathogenesis &. tsutsugamuslim infected suckling and weanling mice was studied by the
use of fluorescekntabeled antibodies. Althoughehareas of involvement differed with the route
of inoculation, rickettsial antigen was observed primarily in connective tissues of mesenchyma
origin. X-irradiation increased the mortality, shortened the incubation period and intensified the
antigenic invévement.
The main stages @iathogenesis of scrub typhus are as follows:

1 Replicates via binary fission and then is released covered by host cell membrane.

1 Mononuclear cell activation was more prominent than endothelial cell activation

1 Primary cytopathidestruction of endothelium of blood vessels causing vasculities.

Diagnosis

Although many other conditions can present with a high fever, the presentation of the rash,
history of exposure to endemic areas, and the presentation of the sore causeuitbyctrebe
diagnostic of scrub fever. In endemic areas, diagnosis is generally made on clinical ground
alone. However, overshadowing of the diagnosis is quite often as the clinical symptoms overla

with other infectious diseases like dengue fever, pphatig, and pyrexia of unknown origin

(PUO). Scrub typhus is transmitted by some species of trombiculid mitdsgders,

particularlyLeptotrombidium delien$ewhich are found in areas of heavy scrub vegetation. The
bite of this mite leaves a characteristic blaskhathat is useful to the doctor for making the
diagnosis.

www.microbiologyworld.com www.facebook.com/MicrobiologyWorld

~21 ~



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

Microbiology World Volume 3 Issue 3 Jan - Feb 2016 ISSN 2350 - 8774

If the eschar can be identified, it is quite diagnostic of scrub typhus, but this is very unreliable i

the native population who have dark skin.

Laboratory studies in patients with scrub typhus meaal the following:
Early lymphopenia with late lymphocytosis
Decreased CD4:CD8 lymphocyte ratio
Thrombocytopenia
Hematologic manifestations may be confused with dengue infection
Elevated transaminase levels {§%% of patients)

Hypoalbuminemia (50% ofases)

Usually, scrub typhus is often labelled as PUO in remote endemic areas since blood culture

often negative, yet it can be treated effectively with chloramphenicol. Where doubt exists, the

diagnosis may be confirmed by a laboratory test suckemdogy Again, this is often
unavailable in most endemic areas since the serological test involved is not included in th

routine screening tests for PUO, especially in Burma and Myanmar.

Laboratory studies of choice are serologic tests for antibodies, including the following:
Indirect immunoperoxidase test
Indirect fluorescent antibody test
Dot immunoassay
Rapid immunochromatographic tests for detection of IgM and 1gG
Polymerase chain aetion (PCR) assay
Rapid diagnostic reagent for scrub typhus

1 Weil-Felix OX-K strain agglutination reaction

Chest radiography may reveal pneumonitis, especially in the lower lung fields.
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The cheapest and most easily available serological test vahd-elix test but this is
notoriously unreliable.The gold standard igndirect immunofluorescengbut the main
limitation of this method is the availability of fluorescent microscopes, which are not often
available in resourepoor settings where scrub typhus is endemic. Indirect immunoperoxidase, a
modification of tle standard IFA method, can be used with a light microsewpkthe results of
these tests are comparable to those from F&pid bedside kits have been described that
produce a result within one hour, but the availability of these tests is selerigbg by their

cost.Serological methods are most reliable when a fourfold rise in antibody titre is found.

Other methods include culture apdlymerag chain reactionbut these are not routinely
availableand the results do not always correlate with serological testmgare affected by

prior antibiotic treatment

Management
Current treatment for scrub typhus is based on antibiotic therapy. Belapsy occur if the
antibiotics are not taken for long enough. Agents that have been used include the following:
Tetracycline derivatives (standard; especially doxycycline)
Macrolides (eg, azithromycin, roxithromycin, and telithromycin)
Fluoroquinolonegnot currently recommended; results have been mixed)
Chemoprophylaxis regimens have included the following:
T A single dose of doxycycline given weekly, started before exposure and continued for 6
weeks after exposure
1 A single oral dose of chloramphenic@lypically not used in the United States) or
tetracycline given every 5 days for a total of 35 days, wiatlayp nontreatment intervals

Doxycycline is of proven efficacy, though resistance has been documented in parts of northe

Thailand. Macrolides areequally efficacious. Rifampin is often used where doxycycline
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resistance is present. Telithromycin is a promising new antibacterial agent for patients with scru
typhus. The drug most commonly useddaxycycling butchloramphenicols an alternative.
Strains that are resistant to doxycycline and chloramphenicol are common in norther
Thailand. Azithromycin is an alternative in childreand pregnant women with scrub typhasd

when doxycyclineresistance is suspectéiprofloxacincannot be used safely in pregnancy and

is assciated withstillbirthsandmiscarriage Combination therapy with doxycycline
andrifampicinis not recommended due to possible antagonism. Without treatment, the disease i
often fatal. Since the use of antibiotics, case fatalities have decreased frel0%4%o less than
2%.Intravenous (IV) antibiotics may be administered to patients who apeidgrill and unable

to swallow pills.

Diet and activity are as tolerated. Inpatient care may be necessary for patients with severe scr
typhus. In such cases, meticulous supportive management is necessary to abort progressio

disseminated intravas@ul coagulation (DIC) or circulatory collapse.

When patients who are H¥gositive become infected with certain strains of scrub typhus, their

viral load can dramatically decrease. This is an important area of research. A propose
hypothesis is that patienigfected with HIV who acquire scrub typhus have a powerful immune

response raised to the scrub typhus and that is being turned against the HIV.

Preventive measures
1 Protective clothing
1 Insect repellents

T Shortterm vector reduction using environmentakicticides and vegetation control
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Vaccine

No licensed vaccines are available.

Enormous antigenic variation @rientia tsutsugamuslsitrains is now recognizednd immunity

to one strain does not confer immunity to another. Any scrub typhus vaccine should give
protection to all the strains present locally, to give an acceptable level of protection. A vaccing
developed for one locality may not be protective intheq because of antigenic variation. This
complexity continues to hamper efforts to produce a viable vaccine.

Scrub Typhus in Nepal

14 scrub typhus patients in Khotamgs suspected @eptember 20, 201%\ccording to the
report on Oct 7, 2015 rats had been cited as the main cause for the disease in a report submi
to Epidemiology and Disease Control Department by World Health Organisation (WHO)
entomologists. The growth of disease had been suspectdd thes direct human contact with
rats that have come out after many houses collapsed during the April 25 eartitneattisease

had been found in 75 out of 119 samples collected throughout the nation. Of them, Scrub Typh
had been confirmed in 15 out 81 samples from Dhangadi, 10 out of 31 samples from Dhading

and 4 out of 6 samples from Dharan. Likewise, the disease was found in samples collected fro

Sankhuwasabha, Bhojpur, Khotang, Doti, Achham, Kailali, Dadeldhura, Siraha, among othe
places. ShePun of the Clinical Research Unit of the Sukraraj Tropical and Infectious Disease
Hospital reported that there had been 75 confirmed cases of scrub typhus in Nepal and at leg
eight of these cases resulted in fatalities.

Scrub typhus and other relatedetses are spread through the bite of lice, fleas, mites and ticks.
For this type of Rickettsial infection, the animal reservoir consists of rodents and is endemic tq
the AsianPacific Region. The Centers for Disease Control and Prevention states #ssedinn

this category typically present themselves with a high fever, malaise, nausea and vomiting.

www.microbiologyworld.com www.facebook.com/MicrobiologyWorld

~ 25 ~



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

Microbiology World Volume 3 Issue 3 Jan - Feb 2016 ISSN 2350 - 8774

References
1. Koh G.C.K, Newton P.N, Blacksell S.D(2010). Diagnosis of Scrub Typgimusl Trop
Med Hyg. Mar; 82(3): 36&8370doi: 10.4269/ajtmh.2010.00233
. Harwood, R. F. and M. T. James. 1979. Entomology in human and animal health.

Macmillan, New York.
. Traub, R. and C. L. Wisseman. 1974. The ecology of chiggme rickettsiosis (scrub

typhus). Journal of Medical Entomology 11:2303.

www.microbiologyworld.com www.facebook.com/MicrobiologyWorld

~ 26 ~



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

Microbiology World Volume 3 Issue 3 Jan - Feb 2016 ISSN 2350 - 8774
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Ebola is a viral disease caused by geBbslavirus family Filoviridae. The genus has five
species namelBundibugyo ebolaviru BDBYV), Reston ebolaviruRESTV), Sudan ebolavirus
(SUDV), Zaire ebolavirugEBOV) andTai Forest ebolaviru¢§TAFV) (Ahmad, 2A4; Gatherer,
2014; World Health Organization, 201#irst time in the history the disease was reported from
one of the African country named Democratic Republic of the Congo (formerly known Zaire) in
1976.From 1976 to December 20{8 total of 28 epiderns of the Ebola were occurredmost

all of the Ebola outbreaks were reported from Alfigcan countriesi.e. Democratic Republic of
the Congo, Gabon, Sudan, Uganda. €ln the other side a few cases were reported from the
others countries included Englaridcase, no deh in 1976 United State of Americd, case, no
deathin 199Q two epidemics occurred in Philippined cases, no deatim 19891990 and
November 200&ndtwo epidemicsvasoccurredin Russia2 cases, 2 deatlis 1996 and 2004
(Ahmad and Ullah, 20051t shows that the disease outside from Africa is not mangetaus as

compare tanside of Africa.The recent outbreak of the Ebola was started in Decentde 2

from Guinea where a 2 years child was died Brib&cember 2013. In March 2014, the disease

was in full swing and slowly and gradually spreading and even the neighboring countries was
affected include Sierra Leone, Liberia, Nigeria (Ahmad, 201HA¢2014outbreak was declared

the largest and the most dangerous because thousand of peomemfeeted along with
thousandof deaths (Ahmad, 2014). A question comes to mind, why the Ebola is im2fific

we go back to historyfirst time the disease wagportedfrom African country andstill the

disease is present Africa.
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The Ebolad o n’ t n erteathd viza ferstheio travelingSome of the keyfactors which
facilitate the spreading of Ebolare poverty, lack of awareness or low level of awareness
politically instability due to which the health and education sectors are badly affected, no prope

diagnosis and treatment, no traveling restriction between the African countries because from t

Guinea the disease spread to other countries shawsirig history (Ahmad, 2015). These

factorsgive more courage andance to virus to spread easjasedetection, early treatment,

awareness and preventive measurenapessaryo control and eliminate the disease
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Introduction
Avian nephritis virus is an astrovirus characterized by the kidney affections. The disease als
called as the Baby Chick Nephriti&wian astroviruses were comprised family; Astroviridae and
Genus; Avastrovirus (Table 1). These are (+)ssRNA viruses. Thesgeammerging disease in
India by increasing the disease incidence and virulence.

Tablel. Common avian Astroviruses

Astrovirus name Host Disease References

Duck astrovirus 1 Duck Hepatitis Goughet al, 1984

Turkey astrovirus 1 & 2 | Turkey Diarrhoea | McNulty et al.,1980

Avian nephritis virus Chicken | Nephritis Yamaguchi et al, 1979;
Imadaet al, 2000

Transmission: It is mainly transmitted horizontally, but very rarely vertical transmission may

OocCcur.

Host range: The virus mainly affects the chicks and particularly in the broilEh& infected
adult chickens without showing any clinical symptomg reduced the productiofimada et al.,
1983).

Indian reports: The recently many avian nephritis virus outbreaks were observed in different

states ofndia. Observed the mortality birds reached up ©@40%.
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Clinical signs: The clinical signs were observed two types, mild and severe. In mild cases,
observed diarrhoea and stunted growth. The severe form was commonly observed in t

immunosuppressed birds. In severe cases, observed the nephrosis, emaciation and sudden deg

Gross and Histopathology: On postmortem examination of the kidney, observed the nephritis
along with the accumulation of the uric acid crystals in the ureter and the kidney. In some case
observed visceral gout. The opening the intestine, it revealstesnteri

On the histopathological examination of the disease affected birds, the lesions were mainl
observed in the kidney than other organs. In thestéthed sections, mild to sevdesions were
observed in the kidneylhe nephrosisand focal mononuclear cellular infiltration in the renal
interstitium were seen. Degeneration of the epithelial cells and also observed the cytoplasm

inclusion bodies in the necrotic and also in satesquanated tubular epithelial cells.

'{ ““'hﬁ!’ ar,aq .0‘
‘ O'

‘\ .‘l
]

Observed the swollen an Degenerative tubules and Cytoplasmic inclusion
enlarged kidneyand also  mononuclear infiltration in body in a tubular
observed thélilated the kidney parenchyma epithelial cell

ureters filled with urate

salts

Diagnosis
The tentative diagnosis based on the gross and the histopathology. For confirmative diagnosis

the virus/disease by the molecular tests like ELISA, PGRo#imer latest advanced techniques.
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Treatment
There isno effective treatment for avian nephritighe supportive therapy lik@utrition and a
stressfree environment are useful for the reducing the disease severity in the flock.

Prevention and control
1 Fallows the sict containment- strict biosecurity
1 Viruses or infected materials were inactivating$% formaldehyde, 1.5% Virkon S,
0.1% bpropiolactone, and 90% methanol.
All the litter and manure should be remoadl disposedf.

Servicepersonnel and attending veterinarians should be mindful
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Abstract

Methane (CH) is potent greenhouse gas emitted from natural and anthropogenic sources. It
contribution towards global warming has necessitated research regarding its emission a
consumption Anthrgoogenic sources contribute significantly to atmospherig €hissions and
include forest clearing, coal mining and agricultural practibésthanotrophsunigue group of
bacteria inhahing ubiquitouslyin the natureutilize CHs as a sole source of carbon and energy
and reduce significant amount &Hs; from atmosphere Methanotropl population and
abundancare themportantfactors that may govern tl&Hs consumptiorpotential of the soils.
However, it is still a challengingask to cultivate most of the methanotrophs community.
Therefore, future research will be undoubtedly conducted using advance moteoidaand
techniques tasolate andidentify the methanotroph£ommunity compositioracrossdifferent

ecosystems and thewle in CHs sink activity.

Introduction

Generally, we assume that €@ the main culprit behind the increasing global temperature
(IPCC, 2001, 2007) covering largest greenhouse gas (GHG) area but the methane &3Hd a
significantGHG of our atmosphere which is 229 times more potent than €énd contributes

up to 1520% of global warmingIPCC, 2007).CHs is emitted by natural sources such as
wetlands (swamps), ruminants etc. as well as human activities such as rice cultivation, leakag
from natural gas systems and the raising of live stdgdveral reports show that the
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concentration ofCH4 is increasingdue to difference in its release and removRICC, 2001,
2007; Tiwariet al.,2015) According to Intergovernmental panel on climate change (2001), the
CHas level has been increased more than thousand parts per billion since last century showing 1
enhancment rate per yeaTiwari et al., 2015). Most of the CH is oxidized with hydroxyl
radicals by the chemical reaction the upper zones of atmosphere viz. troposphere as well
stratosphere, which comprises up to 90% of the total<tk. Recent studieshowed in the rice

field about 16830% CH produced by methanogens which are consumed by aerobic

methanotrophs in the oxic layer of paddy crops.

Aerobic upland soils are also play a very crucial role in the removal gf Wtich is the second
largest biolgical sink for due to the presence of a unique bactegiamethanotrophs.
Methanotrophs (methane oxidising bacteria, MOB), the only ever known biological sinksof CH

play pivotal role by consuming a significant amount ofs@&ingh, 2011 Tiwari et al.,2015. It

is reported that the methanotrophs oxidise 10 and 40 Tg amountsofr&Hvhich comprises

approximately 6-10% of the total CH consumption Tiwari et al., 2015. Since, the
methanotrophs are the sole contributor as €§iHk on earth, thereforney can be used as bio
weapon to eradicate the GH his short article depicts about the unique methanotrophs and their
CHs oxidation behaviour as well as the mechanism (graphical presentation) used in thei

guantification.

CH4 Oxidizing Bacteria (Methanotrophs)

Methanotrophs are diverse groups of gnagative proteobacteriautilize CH; as their sole
carbon and electron source playing a major role in the global cycling of carbon and nitrogen
They areubiquitous in naturéTiwari et al., 2015 including extreme environmental condition
(Trotsenko and Khmelenina, 2002) where they perform as biological sink for. CH
Methanotrophs employ the enzyme fHonooxygenase (MMO) to oxidise Gkb CO through
different stepgfigure 1). However, anaerobic C+bxidation does not employ the MMO, but the
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biochemical pathway used for such oxidation yet to be explored (Semaru, 26agen (1906)
for the first time isolatedhe methanotrophsBacillus methanicunfrom the plant material
(Whittenburryet al.,, 1970;Murrell et al., 1999

Methanotrophic cluster have been classified meticulously into two broad taxonomic arrays type
and Il on the basis of phenotypic & genotypic traits, cellatahitecture asvell as their carbon
assimilation pathways and PLFA profiles (Bissgtal.,2012). Type | methanotrophthé family
Methylococcaceae) comprisgssubdivision of proteobacteria and assimilaaemaldehydevia
RuMP pathway which are further subivided ino the type la (eg.Methylomonas
Methylobacter MethylomicobiumMethylosarcina MethylosphaeraMethylosoma Crenothrix
Clonthrix) and type Ib or type X (egMethylococcus Methylocaldum Methylohalobius
Methylothermus However, the type linethanotrophstife family Methylocystaceae) belongs to

t h esubdivisionof proteobacteriaise the serine pathway for formaldehyde assimilaemn
Methylosinus Methylocystis Methylocapsaand Methylocellg (Bissettet al., 2012) Type |
methanotrophs ar show more sensitivity against environmental fact®¥ (et al., 2009),
however type Il methanotrophs show more stability (Vishwakarma and Dubey, 2010). There arg
several factors which could affect methanotrophs directly or indirectly such as tempegudture
rice cultivar, crop rotation and incorporation of organic matters (Sehgh,2010; Tiwari et al.,

2015. The most favourable environments for aerobic oxidation of C&h be obtained at

temperatures of 285°C and pH 68 in paddy soil Tiwari etal., 2015).

Quantification of methanotrophs

It is reported that <1% the bacteria could have been explored till Satgaparayanat al.,
2005) and methanotrophs are also group bacterial cluster. Most of the methanotrophs are
cultivable in laboratory conditions through conventiona¢thod; therefore,methanotrophs

community composition analyses shoulddmhieveby the more advanced culture independent
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(Tiwari et al.,2015). Here is a glimpse of soroelture dependent as well aslture independent

methods used for the quantification of methanotrophs from environmental séRigles 2).

CH4 NADFH»H'
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Cytochrome Ci™
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Figure 1: CHs oxidation pathway (Sourcéodified from Hanson and Hanson, 1996VIMO=
soluble methane monooxygenase, pMMO= particulate methane monooxygenase, FDH

formaldehydedehydrogeaseg
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Figure 2: Different techniques used in the quantification of methanotrophs (MPN= Most
probable number, PLFA=hospholipid fatty acids analysisFISH= Fluorescencein situ
hybridization,q-PCR=quantitative Polymerase chain reactjd®lP= Stable isotope probing; T
RFLP= Terminalrestriction fragment length polymorphism, DGGE= Denaturing gradient gel
electrophoresis, TGGE= Temperature gradient gel electrophoresis, MISA= Monooxygenas¢
intergenic spacer analysis).
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Conclusion

The continuousncreaseof CHs into atmosphere creatggobal warming Despite most of the

CHas is removed in troposphere and stratosphieeaerobic soils are still important for the same
due to presence of unigue methanotrophs containing MMOs enzyme. With the help of,enzyme
methanatophsoxidise CHs into CQp. It is also reported thahethanotrophs are also useful for
the biodegradation of hazardous organic mateNdith these very distinctive abilities
methanotrophs can be used by the environmentalists asebjoon against the gne house

gases as well as many hazardous materials.
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Blood collection procedures for lab animals

Sakshi Bhadouriya® and Sunil Singh Tomar?
1 M.V.Sc (Vet. Virology, IVRI, Bareilly)
2M.V.Sc (Vet. Clirical Medicine)

Rodent Procedures

1) Lateral Saphenous Vein Sampling (hindlimb)

* Can be used in rats and mice, guinea pigs, hamsters, and gerbils by piercing the saphenous v|jin
with a 20 gauge needle and collecting blood in a capillary tube or pipette.

* Obtainable blood volumes: small to medium.

* Repeated/serial sampling is possible.

* Variable sample quality.

* The procedure is usually done on an awake, well restrained animal. Commercial restraining
devices are available for rodents, but many homemade devices work just as well. If using
closedtube, remember to open holes near the nose for ventilation. Towels can be used t
restrain larger rodents.

* Site must be clipped and sterile petroleum jelly applied over the vein prior to puncture to assi

the blood to bead rather than spread oveskire
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* The vein should be visualized and punctured by a jab of a needle held perpendicular to th
vein.

* Site clots/scabs can be gently pulled to provide small daily samples.

2) Mandibular (Facial vein/artery) Sampling

-

* Limited to adult mice.

* Obtainable blood volumes: medium to large.

* Repeaéd sampling is possible by alternating sides of the face.

* Sample may be a mixture of venous and arterial blood.

* Requires less handm training than tail or retrorbital sampling to rapidly withdraw a
reasonable quantity of blood.

* Perform on awake ramals to achieve proper restraint which in turn results in proper site

alignment and venous compression for good blood flow.

* Can be performed rapidly with a minimum amount of equipment.

Sample volume can be partially controlled with the size of theleeseéd to puncture the site.
Excessive bleeding can be avoided by using-gdlffje or smaller size needle
Bleeding stops when mouse is released.
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* Can be used in rats by cannulation of the blood vessel and mice by nicking the vesse
superficially perpendular to the tail. Only use the tail artery if larger volumes are needed to
avoid the need for prolonged hemostasis.

* Obtainable blood volumes: vein: small artery: large

* Sample collection produces a sample of variable quality that may be contamiriteidsue

and skin.

* Sample quality decreases (more hemolysis) with prolonged bleeding times and "milking" of
the tail.

* Effective restraint is required on awake animals.

* Using a tourniquet or warming the tail with warm compresses will increase abkaiblood
volume.

* Snipping off the distal portion of the tail for the purposes of collecting blood is NOT

recommended

4) Cardiocentesis

Approximately 60% of total lblod volume can be obtained as a terminal procedure through

percutaneous cardiocentesis in anesthetized rodents. The two approaches to the heart are f
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the lateral left side and midline under the sternum aiming the needle toward the heart. Animg

must beanesthetized.

5) Retro-orbital Sinus/Plexus Sampling:

The Animal Studies Committee does not recommend the method ebrbital puncture for the
collection of blood in rodents for serial sampling. With serial sampling, the procedure has bee
associaté with histopathological changes in orbital tissues of rats that included hemorrhage anc
inflammation of the retr@rbital periosteum, eye muscles and Harderian gland.

* Can be used in both rats and mice (though not usually the method of choice in the rat) b
penetrating the retrorbital plexus/sinus with a glass capillary tube or Pasteur pipette. The
presence of a plexus rather than a sinus in the rat can lead &r grb#l tissue damage than in

the mouse.

* This is recognized to be a humane procedure that produces minimal, transient distress in t
hands of a skilled technician. If unskilled, the procedure has a greater potential to result i

complications than ber blood collection procedures.

* A large number of mice can be bled rapidly with this procedure.

* A medium to large volume of blood can be collected.

* Not amenable to frequent repeated sampling from the same orbit.

* Limit collection to one eye only.

* If conducted in conscious mice, a topical ophthalmic anesthetic solution should be used prior
the procedure, but it is preferable to use general injectable or gas anesthesia such as Isoflurg
when possible. Due to pain and distress issues;odbital sampling in the rat should always be
conducted under general anesthesia.
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* Expect a good sample quality, but take into account the potential contamination with
ophthalmic anesthetic solution.

* In all rodents, care must be taken to ensure adequatestesisofollowing the procedure by
applying gentle pressure to the eye for one minute.

* Sterile capillary tubes are always recommended to avoid periorbital infection and potential
long term damage to the eye. The edges of the capillary tubes should lib tordecrease the
likelihood of eye damage.

Rabbit Procedure

Blood can be collectefitom the central auricular artery (ear) on most rabbits with a 20g needle.
It is important to handle the rabbit gently and keep it calm. A rabbit restraining device is the be

way to restrain a rabbit for this procedure.

Vasodilation: Warm compresses, heay lamps, tourniquets, 70% alcohol swabs, and drugs
such as Acepromazine will promote vasodilation for easier blood collection. Xylene is toxic to

the skin and cannot be used topically to cause vasodilation.

Long Term Blood Collection in an Animal
Venous cannulation can be used for multiple long term blood sampling in animals the size o
adult rats or larger. This requires the use of general anesthesia throughout the blood collectic

procedure unless a tethering system is used as a way to proteathtercfrom being chewed

off once the animal is awake. Tethering apparatus consists of a flexible spring attached to

swivel at one end and to the animal at the other by means of a harness. Tethering howey
restricts normal movements of animals suchodisng over or lying on their backs and tethered
animals are often housed individually. Arterial cannulation is an alternative, however there are

more risks involved in cannulation of an artery such as more profuse bleeding and release of
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thrombus intadhe arterial side. Please contact DCM for further information on what equipment is

required for blood vessel cannulation and tethering.

Potential Adverse Outcomes

1 Hematomas can form if blood leaks out in the tissue during collection.

i Tissue or nerve darga as a result of poor blood collection technique may cause pain
resulting in self mutilation by the animal. In this case the animal will need analgesics and
possibly antibiotics if the site is infected.

Poor clotting or excessive blood withdrawal may lesuanemia. No blood should be
collected until the anemia has resolved (approximately 4 weeks).
Infections can occur if the technique is not aseptic. Before blood collection, fur may need to bg¢
shaved, the skin should be cleaned with Betadine® or 708&halcand the needles should

always be sterile. Never reuse needles on another animal.

Training by a skilled operator is required before attempting any of these procedures on a

animal. If no one in your lab is available to train you properly for a proeeglou want to
perform, please contact Gail Moore at &850 for a teaching demonstration for any of these
blood collection methods. DCM training labs (rats and mice) are available on a weekly basis. Fo

other rodent species and larger animals, traiismyailable on an individual basis.
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You can also send your articles to

iInfo@microbiologyworld.com

Selected ones will be published In our

next issue of March-April 2016.

Thanks,

Sagar Aryal
Editor-In-Chief
Microbiology World
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