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Abstract 

Background: ESBL production in critical conditions 

especially in neonatal sepsis is a burgeoning problem and 

their detection poses hindrance in establishing the prompt 

diagnosis.  

Aim: This study was carried out to unearth the effective 

and easy standard method to identify ESBL production in 

Escherichia coli and Klebsiella species isolated from 

neonatal sepsis cases. 

Methodology: 382 neonatal sepsis cases were subjected 

to blood culture and the isolates were identified and 

screened as per CLSI guidelines 2016 while the 

confirmation were done by combined disc diffusion test, 

Minimum inhibitory concentration test, Double Disc 

approximation test and  E-test to check their efficacy. 

Results: Blood culture positivity was found to be 32.46% 

(EONS- 47.38% &LONS- 52.42%) out of which 58.87% 

were Gram negative isolates, 37.9%were Gram positive 

isolates and 3.22% were Candida spp. E.coli and Group B 

Streptococci were more common in EONS while 

Klebsiella spp, CoNS and Pseudomonas aeruginosa were 

more common in LONS cases. Out of 54.72% 

presumptive ESBL producers, phenotypic confirmation by 

CDDT and MIC reduction test were done in 45.28% 

isolates (E. coli; 81.25%&Klebsiella species; 84.6%) 

while 68.75% & 69.23% for E.coli and Klebsiella species 

respectively were confirmed by E strip test. The DDAT 

were positive for 62.5% & 61.5% number of cases 

respectively. The sensitivity, specificity, PPV and NPV 

were found to be 100% each for MIC, for DDAT 

(70.83%, 100%, 100% and 42%) and for E test to be 

(83.33%, 100%, 100% and 55.56%). 

Conclusion: Low specificity of screening test reflects 

detection of many false positive strains and low sensitivity 

of tests signals many missed identification. This study 

suggested the use of E test is better method to confirm 

screening positive ESBL isolates along with CDDT and 

MIC reduction test at microbiology laboratory. 

Keywords: CDDT, E.coli, ESBL, Klebsiella, neonatal 

Sepsis 

Introduction 

 Neonatal sepsis remains a major contributor to neonatal 

deaths in the developing as well as in developed countries 

[1]. Sepsis due to bacterial infection during the first 28 days 
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ORIGINAL RESEARCH

ABSTRACT

Introduction: Extended-spectrum Beta-lactamase (ESBL) 
producing enterobacteriaceae are of escalating concern in 
today’s antibiotic era especially in neonatal sepsis. This 
study was conducted to determine the prevalence of ESBL 
producing E.coli and Klebsiella species in neonatal sepsis. 
Material and Methods: This cross sectional study included 
382 samples with signs and symptoms of neonatal sepsis. 
Blood cultures were done and the isolates were identified 
using standard biochemical tests and antibiotic susceptibility 
testing was performed by Kirby Bauer method. Beta-
lactamase productions of the isolates were tested by combined 
disc diffusion test. 
Results: Out of 382 samples, 124 (32.46%) samples [males 
were n=78/227 (34.36%) and 46/155 (29.67%) in females] 
were culture positive. The culture positivity among the Early 
Onset Neonatal Sepsis and Late Onset Neonatal Sepsis cases 
were 47.38% (n=59/124) and 52.42% (n=65/124).; The most 
common risk associated factors were premature birth, low 
birth weight, caesarian section etc among EONS and Low 
birth weight, premature birth, invasive procedures etc among 
LONS. Among the etiological agents, Staphylococcus aureus 
(n=24/47) (51.06%) and Coagulase negative Staphylococci 
(CoNS) (n=14/47) (29.79%) were most frequently isolated 
among Gram positive and Escherichia coli (n=30/73) 
(41.09%) followed by Klebsiella species (n=23/73) (31.51%) 
among the Gram negative isolates. ESBL production was 
seen in n=24/53 (45.28%) isolates [Escherichia coli n=13 
(54.17%) and Klebsiella species n=11 (45.83%)]. Colistin and 
Imipenem are the most sensitive antibiotics for Escherichia 
coli and Klebsiella species.
Conclusion: High prevalence of ESBL producing E.coli and 
Klebsiella species was recorded among neonatal septicaemic 
cases. Testing of ESBL should be regularly done to formulate 
the empirical therapy based on region.

Keywords: ESBL, Escherichia, Klebsiella, Neonates, Sepsis

INTRODUCTION
Neonatal septicaemia is the most frequent cause for 
admission of neonates to hospitals and has been implicated 
in high incidence of morbidity and mortality, 30 – 50% of 
neonatal deaths.1 Around one million deaths a year occur 
in the neonatal period (0–28 days) are due to infection, 
accounting for over 25% of neonatal deaths worldwide out 
of which 99% occur in developing countries like India.2 The 
increased mortality is generally considered not to be owing to 
augmented severity of the disease in neonates presenting with 
infections, but rather due to higher failure rates of treatment. 

In developing countries like India, the multiple drug 
resistant (MDR) organisms causing neonatal septicaemia are 
increasing and in particular Extended Spectrum β Lactamase 
producing Enterobacteriacae are of utmost concern. ESBL 
producers are resistant to β-lactam antibiotics including 
third-generation cephalosporins and often exhibit resistance 
to other classes of drugs such as aminoglycosides, 
cotrimoxazole, tetracycline and fluoroquinolones. AmpC 
β-lactamases are the cephalosporinases which are poorly 
inhibited by clavulanic acid. These are different from ESBLs 
by their capability to hydrolyze cephamycins. Thus, they 
pose a fearsome challenge for patient management with 
limited therapeutic options.
The common factors associated with these infections are low 
birth weight; prolonged hospitalization, invasive procedures, 
surgery and also colonization by bacteria from hospital 
environment, a significant proportion of these septicaemic 
babies are those, who were born unattended or ill attended in 
the hospital in unhygienic environment.
In developing countries Escherichia coli, Klebsiella 
spp, Acinetobacter are more accountable than Group B 
streptococcus and Coagulase negative Staphylococci 
(CoNS) in causing early onset neonatal septicaemia (EONS). 
Klebsiella spp and Pseudomonas spp, Salmonella spp 
precede Coagulase Negative Staphlococcus (CoNS) and 
Staphylococcus aureus in causation of Late Onset Neonatal 
Septicaemia (LONS). Numerous outbreaks of septicaemia 
by gram negative isolate especially the ESBL producers 
have been reported from different places out of which 
Klebsiella spp and E.coli are more prevalent than any other 
enterobacterial species.3 Resistant bacteria are emerging 
worldwide as a threat to favorable outcome in the treatment 
of common infections in community and hospital settings. 

1Lecturer, Department of Microbiology, LLRM Medical College, 
2Professor and Head, Department of Microbiology, Santosh Medical 
College, 3Professor and Head, Department of Microbiology, 
Rohilkhand Medical College and Hospital, 4Lecturer, Department 
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Abstract 

Background: Carbapenem resistance in Gram Negative Bacilli is an emerging threat in tertiary care 

centers which is mediated by Metallo-β-lactamase (MBL) enzyme. As per the National committee for 

Clinical Laboratory Standards (NCCLS), still does not have documented standard procedure from 

there several screening methods to detect their enzyme. Some subcontinents of India still awaiting to 

see prevalence and screening methods to detect enzyme which is responsible for Carbapenem 

Resistance.  

Aim: The present study was undertaken to early detection of MBL by screening methods in Gram 

Negative Bacilli isolated from hospital and the prevalence MBL production in carbapenem resistant 

bacterial isolates. 

Materials and methods: 176 consecutive different Gram Negative Bacilli (GNB) isolated from 

hospitalized patients which were tested antimicrobial susceptibility for different antibiotics including 

Carbapenem drugs as Imipenem by Kirby Bauer Disc Diffusion (CLSI 2010) and screening of 

Metallo-β-lactamase production by method as Imipenem- EDTA combined disc synergy test (I-

CDST) and Imipenem-Double Disc Synergy Test (I-DDST) which determine the MBL by zone size 

enhancement with EDTA Impregnated Imipenem.  
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Introduction 
 

The emergence of carbapenem resistant 

strains among gram negative bacteria is a 

notable threat. Clinically relevant bacterial 

species detected often resistant to different β-

lactam antibiotics, including the antibiotics 

which cover extended spectrum 

cephalosporins, but rarely to carbapenems 

(Chu et al., 2001). Among the B-lactams 

drugs, carbapenems were potent agents for 

treatment of serious infections by gram-

negative bacteria. Their broad spectrum 

activity and resistance to hydrolysis by most 

B-lactamases, including the extended-

spectrum B-lactamases (ESBL) (Bush et al., 

1995). Carbapenems antibiotics are the drug 

of choice for treatment of extended spectrum 

International Journal of Current Microbiology and Applied Sciences 
ISSN: 2319-7706 Volume 8 Number 04 (2019)   
Journal homepage: http://www.ijcmas.com 
 

Carbapenem antibiotics are very often used against multidrug resistant strains clinically 

troublesome pathogens which developed and proved that the resistance and metallo-β-

lactamases (MBL) production were a disaster in treating infections. The identification and 

detection of MBL-producing bacterial strains were having crucial importance for the 

prevention of nosocomial infections. Therefore the present study was undertaken for 

screening MBL production Gram Negative bacteria. One hundred twenty two 122 

consecutive Non-repetitive isolates of gram negative bacilli clinical isolates were subjected 

to susceptibility testing by disc-diffusion test on Mueller Hinton Agar. Meropenem 

resistant (MR) strains MBL production among MR stains were further screened by 

Meropenem- EDTA combined disc synergy test (M-CDST) and Meropenem-EDTA 

double-disc synergy test (M-DDST). A total of 31 isolates showed resistance to 

Meropenem which were screened and 29 (93.55%) isolates gave positive result by M-

DDST whereas 27 (87%) were MBL producers by M-CDST. Escherichia coli isolates 

recorded highest as MR strains were identified. For the treatment, implementation of 

effective infection control and prevention of nosocomial dissemination used the procedure 

for detection and identification of carbapenem resistant by most reliable method for study 

of MBLs produced isolates. The more effective method was M-DDST in comparison of 

other method as M-CDST. 
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Introduction 
 

HIV is a major problem in India with a total 

number of people living with HIV (PLHIV) 

estimated at 21.17 lakhs in 2015 (National 

Institute of Medical Statistics and National 

AIDS Control Organization, 2015). Patients 

with HIV are prone to developing a variety of 

opportunistic infections during their lifetime. 

Superimposed infections due to impaired 

immunity are a major health problem among 

HIV seropositive patients. Diarrhea one of the 

hallmarks of HIV/AIDS, is a significant cause 

of morbidity and mortality in people living 

with HIV especially in developing countries 

(Krones and Hogenauer, 2012). Diarrheal 

episodes may be acute and brief, intermittent 

or recurrent, or, in some cases, chronic and 

severe. Diarrhea has been associated with 50% 

of HIV/AIDS patients in the developed world 

International Journal of Current Microbiology and Applied Sciences 
ISSN: 2319-7706 Volume 7 Number 09 (2018)   
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Enteric microbial agents in HIV differ in several ways between developing and developed 

world, the awareness of which can often guide appropriate prevention and 

patient treatment when limitation of resources prevent laboratory diagnosis of exact 

etiological agent. The primary objective of this study was to define and compare enteric 

bacterial pathogens in HIV-1 infected with diarrheal symptoms and non-HIV infected 

controls with diarrheal symptoms at a tertiary care hospital in northern India. This 

prospective study was conducted between January 2014 and December 2015 of a tertiary 

care academic health organization of North India. Stool samples from 300 HIV 

seropositive cases with diarrhea (study group) and 600 HIV negative diarrhea cases 

(control group) were examined. Samples were inoculated onto standard culture media. All 

the isolates were tested for antimicrobial susceptibility. Out of 300 HIV seropositive cases 

with diarrhea, 114 (38%) were positive for bacterial pathogens whereas in 600 HIV 

seronegative with diarrhea controls 120 (20%) were positive for bacterial pathogens. 41 

isolates of Diarrheagenic Escherichia coli, 24 Campylobacter jejuni, 10 Aeromonas 

hydrophilia, 16 Shigella spp., 9 Salmonella spp., and 14 Yersinia enterocolitica were 

recovered from the HIV infected cases. Most of the bacteria were resistant to nalidixic 

acid. There is underline need for epidemiological investigations to screen microbial 

etiological agents in HIV infected subjects with diarrhoea along with their antibiogram 

periodically for reduction of morbidity and mortality in these patients. 
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   Microanatomy  of the  Nerve  to  Iliacus  Muscle
and its  Clinical Significance   

  
         Microanatomía  del Nervio del Músculo  Ilíaco  y  su  Importancia Clínica  

     

Rajani Singh1; Rajkumar 2; Naresh Chandra3; Kavita Gupta4 & M. S. Ansari1

SINGH, R.; RAJKUMAR; CHANDRA, N.; GUPTA, K. & ANSARI, M. S.  Microanatomy of the nerve to iliacus muscle and its
clinical significance. Int. J Morphol., 37(3):1150-1163, 2019.

SUMMARY:  The iliacus muscle, arising from iliac fossa is innervated chiefly by nerves to iliacus and femoral nerve. The
tendon of iliacus muscle in the caudal part fuses with the tendon of psoas major muscle to form iliopsoas tendon As the iliacus/iliopsoas
is responsible for flexing of the thigh and the forward tilting of the pelvis, body posture, Olympic lifts, daily activities like walking and
running, so impairment of above functions, due to spinal cord injury or injury to nerves to iliacus, remained a grey area to explore
manifestation of nerve lesions at fascicular level. Therefore an experimental study was designed to map the complex fascicular pathways
suffering from splits, fusions and multiplexing coupled with measurement of distances of closely sampled histological slides. Tracking,
correlation and interpretation of fascicles, in these slides of a cropped femoral nerve in iliacus region from a 70 year old female cadaver
were analyzed. The study resulted in three schematic models of fascicular pathways in 3 nerves to iliacus and 2 tabular models of 2
remaining nerves to iliacus revealing complete picture of fascicles interrupted by dynamic transformational processes. These results
would facilitate MRI neurographic interpretation at fascicular level and neurosurgical treatment through identification. The fascicular
identification and setup would also discover anatomical complications and location of injury. Besides the huge data volume evolved off
this experiment, the study would not only open up grey area for neuroanatomical research but also would revolutionize the neurosurgical
repair and grafting of nerves to iliacus at fascicular level.

KEY WORDS: Fascicular pathways; Nerve lesion; Fascicle lesion; Iliacus muscle; Fascicular identification;
Transformational processes.

INTRODUCTION

The flat and triangular iliacus muscle, an exact fit of
the iliac fossa is located in the lower portion of the trunk.
The tendon of iliacus muscle in the caudal part fuses with
the tendon of psoas major muscle to form iliopsoas tendon.
A two-third portion of this muscle is attached to the iliac
fossa from its top. Another portion is attached to the inner
portion of the iliac crest, the top, outer portion of the pelvic
bone. Other fibers of this muscle are attached to the
iliolumbar and anterior sacroiliac ligaments and up to the
anterior iliac spines. These muscle fibers then converge and
insert on the tendon at the lateral side of the psoas major
muscle (Standring, 2008).

The iliacus is part of the hip rotator muscles which
are responsible for the flexing of the thigh and the forward
tilting of the pelvis. It is also one of the key muscles that

help to maintain proper body posture. The iliopsoas
contributes heavily to Olympic lifts and every day activities
like walking and running. It also influences our form in many
other types of movement, depending on how weak or how
tight this group of muscles is. At the coxal joint, it flexes,
laterally rotates, and adducts the hip.

The iliacus and iliopsoas muscles are innervated
chiefly by branches of femoral nerve namely nerves to
iliacus. These nerves to iliacus are made of motor and sensory
fascicles/nerve fibers which communicate and control the
activity or functions of iliacus and iliopsoas muscles. As
these fascicles constituting nerves to iliacus are extending
from iliacus and iliopsoas muscles to various control points
in the brain through femoral nerve and spinal cord so in
case of impairment of functions as illustrated above due to

1 Department of anatomy, All India Institute of Medical Sciences Rishikesh Dehradun India.
2 Department of Pediatric neurosurgery SGPGI Lucknow India.
3 Department of Anatomy Hind Institute of Medical Sciences Lucknow India.
4 Department of Physiology Santosh Medical College Ghaziabad India.
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Abstract 

Headache is one of the most common medical complaints of the general population. It could be a major 

symptom of a serious problem like subarachnoid haemorrhage or psychological factors like day to day ten-

sion. The knowledge of physiological basis and mechanism of various types of headaches like Migraine, 

Cluster headache and Tension type headache has been discussed in this article with recent insights and 

current understanding with new and old evidences. The present article is an attempt to broadly cover this 

aspect. 

Keywords: Headache, Migraine,Tension type headache, Cluster headache, Physiological basis, Patho-

physiological mechanism. 

 

Introduction 

Headache is one of the most common medical 

complaint of general population. It is an excellent 

example of a problem that spans the breadth of 

medicine. It could be one of the major symptoms 

off a serious problem like subarachnoid haemor-

rhage or could simply be due to psychological fac-

tors such as day to day tension, without any organic 

disorder. The general knowledge of pain and noci-

ception has improved dramatically in the recent 

decades however the understanding of physiologi-

cal basis and underlying mechanism of headache 

has become essential in order to discover new 

treatment modalities which are aimed at relieving 

headaches. 

The pain sensing receptors or nociceptors are pre-

sent in various structures. The most important 

structures which register pain are the blood vessels, 

primarily the proximal part of cerebral and dural 

arteries along with them large veins and venous 

sinuses also have nociceptors
(1).

Cranial bone is in-

sensitive but pain is experienced when periosteum 

is stretched
(1)

. Direct stimulation of cerebral cortex, 

ependymal lining of ventricles and choroids does 

not cause pain.
(1)

 

As far as peripheral innervation is concerned, pain 

from upper surface of tentorium of anterior and 

middle cranial fossa is transmitted by trigeminal 

nerve
(1)

.From the extra cranial arteries like supra-

orbital, frontal and superficial temporal, pain is 

transmitted by trigeminal nerve whereas the pain 

sensations from posterior auricular and occipital 

arteries is mediated by upper cervical roots
(1)

. Other 

extra cranial structures like upper cervical, spine, 
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Abstract 
Yoga is a lifestyle which when practised gives a sense of well- being, positive attitude, calmness and 

serenity to mind. The benefits of Yoga can be studied by different parameters. In this study Visual 

reaction time, hand grip dynamomter endurance time and stress levels were measured to study the 

efficacy of yoga. The aim of this study was to study the benefits of yoga on medical students as they are 

under constant pressure to perform well. And Yoga can prove to be an inexpensive, valuable source of 

attaining a healthy mind and body. Yoga in the form of pranayama and meditation was performed for 15 

days daily by thirty medical students of Santosh Medical College, Ghaziabad. The visual reaction time 

was measured by a online reaction test. HGDE was measured with the help of Hand grip dynamometer. 

Stress levels were assessed by STAI-A Form Y-1. The readings were taken before yoga and after yoga. 

Statistical analysis was done using paired t- test. We observed that VRT and stress score reduced 

significantly and endurance time increased significantly after performing yoga. (p value <0.001). 

 

Introduction 

Yoga is set of principles which when practised 

promotes health and well -being through the 

integration of body, breath, and mind
1
. It is self- 

empowering and helps in healing process.
²
 The 

healing comes from within and when an 

individual is in positive state of mind healing is 

quick as compared to the negative state of mind
²
. 

The voluntary rhythmic regulation of breathing to 

calm the mind is called Pranayama.
₃  

According to 

yoga, pranayama consists of various ways of 

inhaling, exhaling and retention of ‘prana’ or 

breath. Pranayama have been demonstrated to 

produce various physiological 

benefits.
(₄ ,₅ )

 Regular practice of breathing 

exercises (pranayama) increases parasympathetic 

tone, decreases sympathetic activity, improves 

cardio–vascular and respiratory functions, 

decreases the effect of stress and strain on the 

body and improves physical and mental health.
₆  

Meditation is a conscious mental process that 

brings physiological changes in the form of 
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AćĘęėĆĈę

Indians aremore susceptible to diabetesmellitus (DM) because of genetic rea-
sons & improper life-style habits. Currently, the occurrence of DM has been
prevalent in youngsters especially in India, in our present study, we attempted
to explore the role of oxidative stress, inϐlammation in ϐirst degree relatives
of type 2 diabetes mellitus (FDRDM). Inϐlammation was assessed by using
high sensitive C reactive protein (hsCRP), Interleukin 6 (IL6), Tumor necrosis
factor-alpha (TNF alpha), and oxidative stress by using malondialdehyde and
total antioxidant status. FDRDMandcontrol groupshad similar for age, height,
and waist-hip ratio (WHR). Weight and body mass index (BMI) was signiϐi-
cantly high in FDRDM. Total antioxidant levels (TAOS) were less, and malon-
dialdehyde (MDA) was signiϐicantly more in the FDRDM group. Inϐlammatory
markers were signiϐicantly high in FDRDM.We conclude that increased oxida-
tive stress and inϐlammationmay lead tomorederangements in glucosehome-
ostasis in ϐirst degree relatives of type 2 diabetes (T2DM), it could increase the
chances of development of cardiac events and necessitates early lifestylemod-
iϐications.
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INTRODUCTION

The incidence of diabetes and prediabetes is
increasing worldwide. Experts projected that by
2030, the numbers might reach 470million (Anjana
et al., 2011). In 2011, the IndianMedical Association
estimated that 62.4 million people are living with

diabetes in India (Paul et al., 2012). The manifesta-
tions of diabetes in Indians are faster than western
people (Ramachandran et al., 1988). Indians are
more susceptible to DM because of genetic reasons
and improper life-style. Currently, the prevalence
of DM is very high among youngsters, especially in
India, due to the innate nature of DM. In addition
to that, FDRDM tends to have a similar cultural,
social, and economic background that is reported to
increase the risk of development of T2DM in those
who already had genetic exposure.

A genetic component has a crucial role in T2DM.
The risk of development of T2DM in children with
no parents with DM and DM parents was 14%
and 29.2 %, respectively (Weijnen et al., 2002).
The fundamental trait and primary pathogenesis is
insulin resistance (Reaven, 1988). Subsequently,
FDRDM shows insulin resistance even before the
development of DM. Non-diabetic FDRDM has a
higher incidence of obesity, insulin resistance (IR),

© International Journal of Research in Pharmaceutical Sciences 3315
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AćĘęėĆĈę

Several attempts have been made to come up with the anti-scabies drugs
that are more efϐicient and safer. In India, scabies is more prevalent in over-
crowded communities with low socioeconomic conditions, due to which the
best efϐicient anti scabies drugs or treatment are unaffordable to them. To
comparatively assess the efϐicacy of permethrin (topical) and benzyl benzoate
(topical) in scabies patients. Study subjects with a conϐirmed diagnosis of sca-
bies were included in this study. After enrolling 178 study subjects, they were
equally distributed to two study groups (A & B) using a computer-generated
random allocation number and were given the desired respective therapeu-
tic interventions. Subjects in Group A were given permethrin 5% cream. The
Benzyl Benzoate 10% to 25% emulsion was allocated for Group B subjects.
Efϐicacy of two groups of drugs was compared in terms of improvement in
clinical grading of disease (%) & improvement in clinical grading of pruritus
(%) during follow up visits at the end of 1, 2, 4 & 6 weeks. The mean age (±
SD) for study subjects in the Group A was 18.18 ± 11.33 years, whereas, in
Group B, it was 28.86± 12.39 years. The clinical cure rate of Permethrin and
Benzyl benzoate was 72% and 34% at the end of the ϐirst week. It was 98%
and 60% at the end of the second week. Data shows that permethrin is more
efϐicacious than Benzyl benzoate. Comparatively, during consecutive visits,
permethrin provided better and fast improvement in pruritis grade than ben-
zyl benzoate. In the treatment of scabies permethrin (topical) was found to
be more efϐicacious in comparison to benzyl benzoate (topical). The clinical
cure rate of Permethrin and Benzyl benzoate was 72% and 34% at the end of
the ϐirst week. Permethrin provided better and fast improvement in pruritis
grade than benzyl benzoate.
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INTRODUCTION

“Scabies” is a parasitic infection which is very fre-
quently observed and is caused by an obligate
human parasitic mite, i.e., ”Sarcoptes scabiei var.
hominis” (Currie, 2015). The annual incidence
of scabies remains high i.e., three million in the
developing countries (Jackson et al., 2007). Sev-
eral attempts have been made to come up with the
anti-scabies drugs that are more efϐicient and safer.
In India, scabies is more prevalent in overcrowded
communities with low socioeconomic conditions,

3688 © International Journal of Research in Pharmaceutical Sciences
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ABSTRACT  

Background: Lignocaine is a local anaesthetic agent that is 

also effectively in the acute intravenous treatment of ventricular 

arrhythmias. The aim of this study was to evaluate the effect of 

erythromycin, as a prototypical CYP3A4 inhibitor, on the 

disposition kinetics of lignocaine in healthy volunteers and 

patients with liver cirrhosis. 

Materials & Methods: A double-blind, randomized control 

study, thirty male subjects (10 healthy volunteers and 20 

patients with biopsy-proven liver cirrhosis) participated in the 

study, after giving their informed written consent. The study 

design was approved by the Institutional Ethics Committee. 

Patients were excluded from this study if they had a history of 

gastrointestinal bleeding, severe encephalopathy or any other 

disease. None of the participants was a smoker or a heavy 

consumer of alcohol. They were requested to abstain from 

alcohol during the preceding week and throughout the period of 

investigation. 

Results: In our study showed that there were no statistically 

significant differences between the three groups for age, 

weight, height, or body mass index. Our study indicates that 

only in decompensated (Child’s class C) cirrhotic patients were 

the disposition kinetics of lignocaine profoundly altered 

compared with healthy volunteers. In particular, CL was 

approximately halved, whereas Vss was increased and, 

consequently, t1/2 was more than doubled. 

 

 
 

 
Conclusion: This study has shown that concomitant 

administration of erythromycin causes a moderate but 

statistically significant decrease in lignocaine clearance that, 

contrary to predictions, is quantitatively similar in healthy 

subjects and cirrhotic patients. Because, erythromycin also 

significantly increases the AUC of MEGX, which has been 

shown to have 80–90% of the antiarrhythmic potency of 

lignocaine. 

 

 

Keywords: Erythromycin, Liver Cirrhosis, Lignocaine. 
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INTRODUCTION 

Lignocaine is a local anaesthetic agent that is also effectively in 

the acute intravenous treatment of ventricular arrhythmias. Owing 

to its high lipophilicity, it is eliminated mainly by metabolism, 

<5%being excreted unchanged in urine.1 The principal metabolic 

pathway of lignocaine in human beings is oxidative deethylation to 

monoethylglycinexylidide (MEGX), which is further de-ethylated to 

glycinexylidide (GX). The latter is hydrolysed to xylidine and then 

oxidized to 4- hydroxy-xylidine, the main metabolic product found 

in urine.1 Cytochrome P450 (CYP) 3A4 has been proposed as the 

main CYP isoform responsible for MEGX formation.2  

Erythromycin has been shown to produce quasiirreversible 

inhibition  of  CYP3A4  in  vitro,  via  formation  of  a CYP3A4-iron- 

metabolite complex, and to cause clinically important drug 

interactions with CYP3A4 substrates.3,4 According to a previous 

study in healthy volunteers5, erythromycin causes a statistically 

significant but limited increase in lignocaine half-life, and a more 

pronounced increase in the MEGX area under the concentration-

time curve. While the present study was in progress, a further 

investigation on healthy volunteers was published, which found no 

significant effect of erythromycin on lignocaine disposition 

kinetics.6 The aim of this study was to evaluate the effect of 

erythromycin, as a prototypical CYP3A4 inhibitor, on the 

disposition kinetics of lignocaine in healthy volunteers and patients 

with liver cirrhosis. 
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ABSTRACT 

Aim: To find out a prophylactic drug for migraine having better efficacy and minimal side effects. To compare the efficacy of Propranolol Vs. 
Amitriptyline as prophylactic agent for migraine. 

Material and Methods: This was a prospective, comparative, parallel, double blind, randomized clinical trial. As per the ICHD III beta 
diagnostic criteria for migraine. Included subject aged between 5-65 years. A total of 126 patients were enrolled in the study, diagnosed cases of 
migraine were randomly allocated using random number table to either Group 1 (Period 1: To receive tablet Propranolol 4–16 weeks and 
Period 2: Amitriptyline 20–32 weeks) or Group 2 (Period 1: To receive tablet Amitriptyline 4–16 weeks and Period 2: Propranolol 20–32 
weeks). Patients were recorded in a headache diary the number of migraine attacks, the duration of attacks in hours and the severity.  

Result: In both the groups, maximum number of patients were in the age group of 5-25 years and least number of patients were 46-65 years of 
age. The mean Frequency of Attack of migraine in Group 1 at period 1 was 4.41±1.22 and period 2 was 4.01±0.92. In Group 2 during period 1 
was 3.93 ±0.97 and in period 2 mean 4.21 ±1.02. The mean severity of Attack of migraine in Group 1 at period 1 was 2.91 ±0.84 and period 2 
was 2.11 ±0.64. In Group 2 during period 1 was 2.03 ±0.71 and in period 2 mean 2.76 ±0.81. The mean duration of Attack of migraine in Group 
1 at period 1 was 16.01 ±2.60 hours and period 2 was 13.51 ±2.22. In Group 2 during period 1 was 13.63 ±1.56 and in period 2 mean 15.83 
±2.00. These were statistically significant difference in Group 1 and Group 2. 

Conclusion: This trial shows that Amitriptyline is superior effective compare with propranolol but propranolol is well tolerated as compared 
with amitriptyline in migraine prophylaxis.   

Keywords: Migraine, Amitriptyline, Propranolol. 
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INTRODUCTION:  

A migraine is a primary headache disorder characterized by 
recurrent headache that are moderate to severe. Typically, 
the headaches affect one half of the head, are pulsating in 
nature, and last from two to 72 hours.(1) Associated 
symptoms may include nausea, vomiting, and sensitivity to 
light, sound, or smell.(2)  The pain is generally made worse by 
physical activity.  Up to one-third of people have an aura: 

typically, a short period of visual disturbance that signals 
that the headache will soon occur. (3)  Occasionally, an aura 
can occur with little or no headache following it. (4)  

Migraines are believed to be due to a mixture of 
environmental and genetic factors.(5)  About two-thirds of 
cases run in families.(6)  Changing hormone levels may also 
play a role, as migraines affect slightly more boys than girls 
before puberty and two to three times more women than 
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ORIGINAL ARTICLE

A Comparative Evaluation of Mechanical Properties of Four 
Different Restorative Materials: An In Vitro  Study
Nahid Iftikhar1 , Devashish2 , Binita Srivastava3 , Nidhi Gupta4 , Natasha Ghambir5 , Rashi-Singh6 

Ab s t r Ac t
Objectives: The purpose of this study is to compare the mechanical properties (compressive strength (CS) and diametral tensile strength (DTS)) 
of four different restorative materials: conventional glass ionomer (Fuji IX), ClearFil AP-X, Filtex Z350-XT, and Cention N.
Materials and methods: Specimens (n  = 80) were prepared from Fuji IX, ClearFil AP-X, Filtex Z350-XT, and Cention N for testing compressive 
strength and DTS.
Statistical analysis: Results obtained were subjected to one-way ANOVA and Tukey’s post hoc  test at significance (p  < 0.001).
Results: There were significant differences among restorative materials tested. ClearFil AP-X exhibits the highest mechanical properties (CS and 
DTS) and least values were obtained by the Fuji IX.
Conclusion: Strength is one of the most important criteria for the selection of a restorative material. Stronger materials better resist deformation 
and fracture, presenting more equitable stress distribution, greater probability, and greater stability of clinical success.
Keywords: Compressive strength, Diametral tensile strength, Restorative materials.
International Journal of Clinical Pediatric Dentistry (2019): 10.5005/jp-journals-10005-1592

In t r o d u c t I o n
Dental caries is an age-old disease which has been the blight 
of affliction in the oral cavity. It is one of the most widespread 
diseases in the population due to high ingestion of carbohydrates 
and lack of knowledge regarding proper oral hygiene methods. 
Once it occurs, restoring the carious lesions becomes compulsory. 
Hence, when the choice of restorative materials is made, certain 
properties should be considered, such as adhesion to the tooth 
structure, load-bearing strength of the materials, biocompatibility 
retention, and simplicity of application.1  For posterior restorations, 
the materials have to withstand forces of compression and tension. 
From the earlier materials like silver amalgam to latest advances in 
composites, posterior restorative materials have been constantly 
evolving. Each material used to restore posterior teeth has specific 
advantages and disadvantages and these should be suspiciously 
weighed before selecting a restorative material.2 

Glass ionomer cement (GIC) was introduced in 1972 by Wilson 
and Kent for restorative and preventive applications. Its unique 
properties such as adhesion to moist teeth, lack of exothermic 
polymerization, anticarcinogenic character, excellent adhesion to 
dentin, satisfactory biocompatibility, and coefficient of thermal 
expansion similar to that of tooth make it an important material 
for dental restorations. However, one of the major drawbacks of GIC 
is its weak mechanical properties such as toughness, brittleness, 
and low compressive strength, because of which alternative filling 
materials have been researched.3 – 5 , 13 

In the last four decades, there have been tremendous 
improvements and innovations in the development of more 
constant composite materials. These developments were focused 
mainly on reducing polymerization shrinkage and improving 
the mechanical properties. The progression in filler and polymer 
technology of dental composite resins has led to a wide range 
of composite material selections based on clinical situation.6  
Nanotechnology has a great impact on restorative dentistry by 

offering refinements to the already available resin-based composite 
system. These materials were introduced in 2002 which were 
formulated with nanomer and nanocluster filler particles, which 
were expected to be useful for all restorative applications. But they 
have the limitation that they cannot be used as posterior restoration 
materials where isolation is poor and wear is high.7 

Cention N (Ivoclar Vivadent) is a recently introduced tooth-
colored, restorative filling material for bulk placement in retentive 
preparations with or without the application of an adhesive. It is an 
“alkasite” restorative which is a new category of filling material, like 
compomer, and is essentially a subgroup of the composite resin. 
Cention N is a urethane dimethacrylate (UDMA)-based, self-curing 
powder/liquid restorative with optional additional light curing. The 
liquid comprises of dimethacrylates and initiators, while the powder 
contains various glass fillers, initiators, and pigments. It is radio opaque 
and contains alkaline glass fillers capable of releasing fluoride, calcium, 
and hydroxide ions. Due to the sole use of cross-linking methacrylate 
monomers in combination with a stable, efficient self-cure initiator, 
Cention N displays a high polymer network density and degree of 
polymerization over the complete depth of the restoration.8 , 9 

1,3–6 Department of Pedodontics and Preventive Dentistry, Santosh 
Dental College and Hospital, Ghaziabad, Uttar Pradesh, India
 2 Department of Pedodontics and Preventive Dentistry, Army Dental 
Corp, India
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Clin Oral Impl Res. 2018;29:1163–1175.	 		 	 | 	1163wileyonlinelibrary.com/journal/clr

1  | INTRODUC TION

Despite the development of diameter‐reduced and short implants, 
challenging situations for proper implant placement due to advanced 
bone loss are a regular occurrence. In these situations, guided bone 
regeneration with the purpose of increasing the alveolar ridge di‐
mensions to enable a successful dental implant installation remains 

inevitable. The most widely used material for this kind of surgery is 
autogenous bone, which is currently considered the gold standard 
due to its osteoconductivity, osteoinductivity, and osteogenecity 
(Jensen & Sindet‐Pedersen, 1991; Laurencin, Khan, & El‐Amin, 2006; 
Listrom & Symington, 1988). Autogenous bone grafts can be har‐
vested intraorally from the mandibular ramus and the chin, whereas 
the iliac crest represents the most frequently used extraoral donor 
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O R I G I N A L  R E S E A R C H

Comparison of allogeneic and autogenous bone grafts 
for augmentation of alveolar ridge defects—A 12‐month 
retrospective radiographic evaluation
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Abstract
Objectives: The aim of this study was to compare three‐dimensional alterations fol‐
lowing the use of autogenous versus allogeneic onlay grafts for augmentation at sin‐
gle tooth defects.
Materials and methods: Alveolar bone width at specific implant sites were assessed 
using sagittal and cross‐sectional CBCT images prior grafting and at three subse‐
quent time points. Twenty‐one patients received autogenous bone blocks harvested 
from the retromolar region and another 21 patients received freeze‐dried cancellous 
allogeneic bone blocks.
Results: The vertical and horizontal dimensions did not significantly differ between 
autogenous and allogeneic bone grafts at any time point. In addition, there were no 
statistically significant differences in graft remodeling rates between autogenous 
(mean shrinkage rate after 12 months: 12.5% ± 7.8%) and allogeneic onlay grafts 
(mean shrinkage rate after 12 months: 14.4% ± 9.8%).
Conclusions: Freeze‐dried cancellous allogeneic bone blocks showed equivalent vol‐
umetric shrinkage rates as autogenous bone blocks when used for treating circum‐
scribed bone defects classified as Type‐II to Type‐IV according to the ITI‐treatment 
guide categories. Therefore, it is not necessary to over‐contour the alveolar ridge 
when using allogeneic blocks for treating single tooth defects, but to apply the same 
procedure as when using autogenous blocks.

K E Y W O R D S

allogeneic, alveolar ridge defect, augmentation, autogenous, dental implants, graft remodeling
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Abstract  

Introduction: Carcinoma of breast is most frequent cancer in India followed by cervical cancer among 

females as reported in registries from Mumbai, Delhi, Kolkata and Bangalore. Breast cancer is the most 

common malignancy among women in the world. According to the NCRP (National Cancer Registry 

Program), around 25% of the total cancer cases are reported to be that of breast cancer. Several 

anthropological studies have found sex differences in 2D:4D ratio, with man having lower average 2D:4D 

ratio than women. 

Aim and Objective: The aims of this study is to investigate 2D:4D ratio in the diagnosis of breast cancer 

females and control groups. 

Material and Methods: The study was conducted on 145 histopathological diagnosed breast cancer 

women and their finger length ratio, compared with 145 normal healthy women with no family history of 

breast cancer. Digit length was measured by the Vernier caliper with a resolution of 0.01 mm.  

Results: The finger length 2D:4D ratio were analyzed between breast cancer and control group of 

individuals that showed statistically difference. In present study 2D:4D ratio (P value<1) is significantly 

higher in case group as compared to the control group.(table-3). High 2D:4D ratio of significantly 

associated with breast cancer.  

Conclusion: The finger length (2D:4D) ratio may help in identifying women with risk of breast cancer. It 

can serve as an inexpensive, noninvasive anatomical and effective tool to determine the individuals with 

breast cancer in their future. 

Keywords: Digits ratio 2D:4D, Breast cancer, prenatal sexual Hormone. 

 

Introduction 

Breast cancer is the most common malignancy 

among women in the world. Breast Cancer 

constitutes a major public health issue globally 

with over 1 million new cases diagnosed annually, 

resulting in over 400,000 annual deaths and about 

4.4 million women living with the disease. It is the 

commonest site specific malignancy affecting 

women and the most common cause of cancer 

mortality in women worldwide
 (1.2)

.  

According to the NCRP (National Cancer 

Registry Program), around 25% of the total cancer 

cases are reported to be that of breast cancer
 (3)

. In 

2009, estimated 40610 men & women were dying 
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Abstract 
Introduction: An accurate gestational age is must for Obstetricians and Gynecologists to make appropriate decisions, for 

identify and counseling women who are at risk of a preterm delivery and to evaluation of fetal growth and the detection of 

intrauterine growth restriction (IUGR). In our present study, we worked on fetal tibial length & foot length and found that in 

normal growing fetus, fetal tibial length increase with advancing gestational age and regression analysis showed a strongly 

significant relationship between gestational age and fetal tibial length. 

Materials and Methods: 100 pregnant women underwent ultrasonographic measurements of Tibia and Foot Length from 15 to 

36 weeks of gestation, in the Radio diagnosis Department.  

Results: In our study, we found the earliest age at which Tibia and foot length could be seen by ultrasound was 15 weeks of 

gestation and mean tibia length 10.25± 0.50, mean foot length is 17.5±1.29 while at 36 weeks of gestation are 70.80±0.84 and 

64.4±3.28 respectively. A strongly significant relationship has been observed between fetal foot length and gestational age by 

regression analysis. 

Conclusion: Fetal tibia length and foot length can be considered as one of the good parameter for the determination of 

gestational age. 

 

Keywords: Fetal tibial length, Fetal foot length, Gestational age by USG.  

Introduction 
Precise pregnancy dating is important in the 

interpretation of biochemical serum screening test or 

for guiding patients about the option of termination of 

pregnancy.1 Clinical parameters such as the menstrual 

cycle or uterine size often are not reliable so ultrasound 

is considered the most precise parameter for pregnancy 

dating by the obstetrician. Ultrasound is a veracious and 

practical modality for the assessment of gestational age 

and, as a routine part of prenatal care, can modify 

obstetric management and improve antepartum care. 

For last ~40 years, the relationship between various 

fetal biometric parameters such as gestational sac mean 

diameter, crown rump length, femur length (FL), 

biparietal diameter (BPD) & abdominal circumference 

(AC) and gestational age have been described. Early 

antenatal ultrasound has been proven as an objective 

and precise tool for establishing gestational age.1 

Underestimation of gestational age might occurred due 

to underestimation of FL in cases femur achondroplasia 

has a characteristic pattern of normal growth of fetal 

foot observed by Streeter in 1920 and proposed that it 

could be used as tool to estimate gestational age.2 

 

The development of the foot described under 4 stages 

by Boehm3 as follows: 

1. Stage one (2nd month): The foot is in 90 degrees 

equinus and adducted. 

2. Stage two (beginning of 3rd month): The foot is in 

90 degrees equinus, adducted and markedly 

supinated. 

3. Stage three (middle of 3rd month): The foot 

dorsiflexes at the ankle, but a mild degree of 

equinus is still present and marked supination 

persists. The first metatarsal remains adducted. 

This stage corresponds to the fetal period of 

development. 

4. Stage four (beginning of 4th month): The foot 

pronates and reaches a position of Mid-supination. 

A slight metatarsus varus remains. The equinus is 

absent.3 

 

In cases of hydrocephalus, anencephaly or short-

limb dwarfism fetal foot length observed by Mercer et 

al.4 as a reliable parameter for the estimation of 

gestational age and particularly useful when other 

parameters cannot accurately predict gestational age.  

Thus, the purpose of this study is to determine the 

accuracy of fetal foot length in estimating gestational 

age and correlating it with the previously approved 

parameters such as biparietal diameter, femur length 

and abdominal circumference. 

The ultrasonic evaluation of morphometry of the 

long bones of the limbs is being increasingly utilized 

for fetal development and diagnosis of fetal anomalies.5  

All of the extremities bone lengths correlate with 

gestational age and may used as indicators of skeletal 

dysplasia. Extensive study has been done by femur 

length, biparietal diameter and abdominal 
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Abstract 

Introduction: An accurate determination of gestational age is must for Obstetricians and Gynecologists 

to make appropriate decisions, for identifying and counseling of women who are at risk of a preterm 

delivery. It is also essential to evaluate fetal growth and the detection of intrauterine growth restriction 

(IUGR). In our present study, we worked on fetal humerus length and found that in normal growing fetus, 

fetal it increase with advancing gestational age and regression analysis showed a strongly significant 

relationship between gestational age and fetal humerus length. The purpose of this study is to find out the 

other parameters such as foot length and tibial length which can be used to determine the gestational age 

or can be used in other conditions where the previous parameters are unreliable and can also be used as 

supplement in the diagnosis of many genetic defects.  

Methods: 100 pregnant women underwent ultrasonographic measurements of humerus Length from 13 

to 40 weeks of gestation during routine ANC, in the Radio diagnosis Department.  

Results: In our study, we found the earliest age at which humerus length could be seen by ultrasound was 

13 weeks of gestation and mean humerus length 13.12± 0.50, while at 40 weeks of gestation 69.00±00 

respectively. A strongly significant relationship has been observed between fetal humerus length and 

gestational age by regression analysis. 

Conclusion: Humerus length can be considered as one of the good parameter for the determination of 

gestational age. 

Keywords:  Fetal humerus length. 

 

Introduction 

The accurate dating of pregnancy is critically 

important for pregnancy management from the 

first trimester to delivery, and is particularly 

necessary for determining viability in premature 

labour and in post-dates deliveries.
[1]

 

Prior to the widespread use of ultrasound, 

caregivers relied on a combination of history and 

physical examination to clinically determine 

gestational age. Ultrasound gave clinicians a 

method to measure the fetus and therefore to 

estimate gestational age. Much of our current 

clinical practice is based on studies from the 
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Abstract 

The aim of the present review was providing help for the assessment of the correct interpretation of 

gallbladder wall thickening and differential diagnosis at ultrasonography. Gallbladder wall thickening 

is a frequent son graphic finding and has been subject of great interest for being considered as a 

hallmark feature of acute cholecystitis, despite the fact that such a finding is observed in a number of 

other medical conditions. An appropriate characterization and interpretation of ultrasonography 

finding are of great importance, considering that the correct diagnosis has a direct impact on the 

treatment that in some cases includes surgery. In this article, describe a set of son graphic finding that 

is an association with the clinical and laboratory findings can reduce the number of diagnostic 

hypotheses allowing a more accurate establishment of the cause for gallbladder wall thickening 

through a rational data evaluation. Sonography is used as the initial imaging technique for evaluating 

patients with suspected acute calculus cholecystitis because of its high sensitivity at the detection of 

GB stones, real-time character, speed, and portability. Cholescintigraphy has the highest sensitivity 

and specificity in the patients who are suspected of having acute cholecystitis. The use of 

cholescintigraphy is limited in clinical practice Due to a combination of reasons including logistic 

drawbacks, broad imaging capability, and clinician referral pattern. CT is particularly useful for 

evaluating the many complicated cases of acute calculous cholecystitis. Relatively high cost of MRI 

and lack of widespread availability the MRI is prohibits its primary use in the patients with acute 

calculous cholecystitis The US are currently considered the preferred initial imaging technique for 

patients who are clinically suspected of having acute calculous cholecystitis. 
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ABSTRACT- Hundred samples viz. urine, blood, wound, pus and sputum collected from different patients were found 

to harbour Pseudomonas aeruginosa (P. aeruginosa) (27%) with a maximum isolation from wound samples (33.33%) 

and minimum from blood samples (11.11%). The degree of resistance of P. aeruginosa isolates to different antibiotics 

like Ceftazidime (30 µg), Amikacin (30 µg), Imipenem (10 µg), Ciprofloxacin (30 µg), Tetracycline (30 µg), 

Gentamicin (10 µg), Norfloxacin (10 µg), Penicillin (30 µg), Chloramphenicol (30 µg), and Ofloxacin (5 µg) varied 
from 56% to 100%. Antiseptics i.e. Betadine and Dettol were found to be more effective against the MDR strain of P. 

aeruginosa at the dilutions of 10-1 and 10-2. Duration of the disease and hospitalization duration, evaluated as risk 

factors for P. aeruginosa colonization were found to be statistically significant while age and gender were found to be 
statistically non-significant. The incidence of multidrug resistance of P. aeruginosa is increasing fast due to the frequent 

use of antibiotics and antiseptics, which are used extensively in hospitals and healthcare centers, therefore it is a need to 

develop alternative antimicrobial agents for the treatment of infectious diseases. 
Key-words- Antibiotic, Antiseptic, Betadine and Dettol, Disinfectants, P. aeruginosa  
 

INTRODUCTION 
Pseudomonas aeruginosa is one of the leading causes of 

nosocomial infections, reported worldwide. The gram 

negative, rod shaped bacterium (0.5-0.8 m and 1.5-3 m 

in size) is ubiquitous with normal nutritional requirement 
and has emerged as the epitome of opportunistic pathogen 

of humans. There is hardly any tissue that it cannot infect, 

if the tissue defenses are compromised in some manner 
[1]. P. aeruginosa is commonly encountered in health-

associated infections. Multiple surveillance programs 

have reported the organism as one of the leading causes 

of nosocomial infection. [2-4] 
According to Center for Disease Control (CDC), 

incidence of   P. aeruginosa infections in U.S. hospitals 

averages about 0.4% (4 per 1000 discharges) and the 
bacterium is the fourth most commonly isolated 

nosocomial pathogen accounting for 10.1% of all hospital 

acquired infections [1].  
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Within the hospital, P. aeruginosa finds abundant 

reservoirs, such as disinfectants, respiratory equipment, 
food, sinks, taps, toilets, showers and mops. It is 

constantly reintroduced into the hospital environment on 

fruit-plants, vegetables as well as by visitors and patients 

transferred from other facilities. Spread occurs from 
patients, on the hands of hospital personnel, by direct 

patient get in touch with contaminated reservoirs, and by 

the ingestion of contaminated foods and water [1]. 
Urinary Tract Infections (UTI) is a main hazard to human 

health. It is caused due to the various physiological 

changes of the urinary tract by the action of microbes [5]. 

Urinary Tract infections has also been a most important 
type of hospital acquired infection (HAI) [5]. Hospital 

acquired infections are of various types: UTI, Surgical 

Site Infection (SSI) Blood Stream Infection (BSI), and 
Respiratory Tract Infection (RTI), and the most common 

are Respiratory Tract (20-22%), and Urinary Tract (39%) 

infection [5]. 
It causes urinary tract infections, respiratory system 

infections, dermatitis, soft tissue infections, bacteremia, 

bone and joint-infections, gastrointestinal infections and 

a variety of systemic infections. Particularly in the 
patients with severe burns, cancer and AIDS, who are 

immune-suppressed, P. aeruginosa infection is a serious 

problem among them. The case fatality rate in these 
patients is nearly 50% [1]. Most Pseudomonas infections 
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