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Vision 

To be a model pharmacy institution in dynamic equilibrium with its social, 

ecological and economic environment striving continuously for excellence in 

pharmacy education, research and revolutionizing patient care in college and the 

world. 

Mission 

Malla Reddy college of Pharmacy(MRCP) with the Motto of " Tama Soma 

Jyothirgamaya " exists to provide exemplary student centered undergraduate and 

post graduate education, training and research in time with public health needs and 

extends in constructing team sprit, originality, competence in students as per global 

challenges to make them pioneers of Indian vision of modern society. 
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ABOUT THE COLLEGE  

 Malla Reddy College of Pharmacy started B. Pharmacy in 2004 with the approval 

of AICTE, PCI and affiliated to Osmania University, Hyderabad. Further, the 

college started Pharm D, Pharm D (PB) and M.Pharmacy. The institute has three 

post graduate departments viz., Pharmaceutics, Pharmacology, Pharmaceutical 

analysis and Quality assurance. The college is recognized as research center by 

Osmania University for the award of Ph.D. in Pharmaceutical sciences and B. 

Pharm course offered by the college is accredited by NBA.. The Pharmacy 

education is designed to ensure that the newly qualified pharmacist has the 

necessary knowledge and skills to commence practicing competently in a variety 

of settings including community and hospital pharmacy and the pharmaceutical 

industry. Continuing in the professional development must then be a lifelong 

commitment for every practicing pharmacist. The education, which a pharmacy 

student receives, will affect the knowledge gained, the skills learned and the 

attitudes taken. All of which have an impact on how a pharmacy graduate will 

practice pharmacy in the future. Malla Reddy  College of Pharmacy is an Institute 

where the students are inspired and guided and they are trained with best 

knowledge and all the possible skills. Its savvy infrastructure, the state of-the-art 

laboratories and eminent teaching faculty are the exclusive strengths of the 

institution.  

 

The college is functioning from its campus in a total area of 2.5 acres and has 

spacious laboratories and well ventilated and furnished classrooms. High quality 

equipment for laboratories is also procured very ambitiously. The college 

maintains a very good library with a large collection of books and subscribes a 

good number of standard journals (National and International). The staff members 

of the college are well qualified and sufficiently experienced. The students in the 

college are greatly monitored and motivated by the highly qualified and 

experienced faculty. The students with the extraordinary skills are identified and 

encouraged to present their knowledge at various seminars/conferences. They are 
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also guided to publish their research work in the reputed National and International 

journals.  
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DESIGN AND EVALUATION OF FAST DISSOLVING TABLETS OF 

DOMPERIDONE USING CATIONIC EXCHANGE RESIN  

 

Dasari Nirmala1, * , Vidyavathi Maravajhala2 1 Department of pharmaceutics, Malla Reddy 

College of Pharmacy, Maisammaguda, Dhulapally, and Secunderabad -500100 affiliated to 

Osmania University,  

India 2 Institute of pharmaceutical technology, Sri Padmavathi Mahila Visvavidalayam 

(women’s university) Tirupathi-517502, 

                           Present research work was aimed at design and evaluation of fast 

dissolving tablets of domperidone using super disintegrant like cross povidone 

,cross carmellose sodium, sodium starch glycolate and indion 414 with various 

concentration of 2.5%.5% and 7.5%by direct compression method. ATR spectra 

shown that there are no polymer and drug interactions. The prepared tablets were 

evaluated for various post compression parameters like hardness, weight variation, 

friability, content uniformity, wetting time and water absorption ratio. 
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                         The values of all parameter were within pharmacopoeial limits 

.Among all the formulations F12 (7.5% of indion 414) as shown 10 seconds 

disintegration time. In vitro drug release studies shows that 100.1% drug release 

within 20 minutes, Hence this formulation was considered as the best formulation, 

and its Short term stability studies were conducted at 40±2°/75%±5% RH up to 3 

months it was found that in vitro disintegration time and drug release were not 

changed during stability studies. Key words: fast dissolving tablets, domperidone, 

direct compression, indion 414, cationic exchange resin 
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THE INFLUENCE OF INFLUENZA VIRUS INFECTIONS ON 

THE DEVELOPMENT OF TUBERCULOSIS 
                                                              

                                                       CH Kiran, B Saraswathi  ,N Mounika 

                                                Malla Reddy College of Pharmacy 

1. Introduction 

Tuberculosis (TB) is a severe disease caused byMycobacterium tuberculosis (Mtb). Up to 10% 

of the Mtb infected individuals develop active tuberculosis, while the majority of those infected 

develop a latent state of infection for years.1, 2 During latency, Mtb may stay quiescent, but 

when theimmune system fails to control the bacteria, reactivation may occur and precipitate 

development of active disease,3, 4 in most cases pulmonary TB disease. 

Several risk factors that influence the susceptibility to TB have been described, such as 

host genetic factors,5 malnutrition,6smoking,7 diabetes8 and infection with HIV.9 Besides these 

factors also the Mtb strain virulence may influence the course of TB, since virulent Mtb can 

inhibit the host immune system in various ways.10 Recently, IFN-α has been described as a 

putative factor, which may be induced by highly virulent Mtb strains11, 12 and can inhibit an 

effective IFN-γ mediated immune response.13, 14, 15 Mouse studies revealed that during Mtb 

infection IFN-α is induced and that IFN-γ mediatedimmune responses can be impaired by IFN-

α.12, 16 In humans, a typical IFN-α/β transcript signature was found in the blood cells from TB 

patients.11, 17, 18 However, it is not clear whether Mtb infection in humans leads to the 

production of type I interferons or whether production of type I interferons leads to TB. It is 

possible that in TB patients type I interferons are more abundantly induced due to infections with 

viruses, such as pneumotropic influenza viruses. 

After influenza virus infection a period of enhanced susceptibility to bacterial infections is 

commonly seen in humans.19 In mice, Toll like receptor-induced responses of alveolar 

https://www.sciencedirect.com/topics/medicine-and-dentistry/tuberculosis
https://www.sciencedirect.com/topics/medicine-and-dentistry/mycobacterium-tuberculosis
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib1
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib2
https://www.sciencedirect.com/topics/medicine-and-dentistry/immune-system
https://www.sciencedirect.com/topics/medicine-and-dentistry/bacterium
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib3
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib4
https://www.sciencedirect.com/topics/medicine-and-dentistry/heredity
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib5
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib6
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib7
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib8
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib9
https://www.sciencedirect.com/topics/medicine-and-dentistry/virulence
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib10
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib11
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib12
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib13
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib14
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib15
https://www.sciencedirect.com/topics/medicine-and-dentistry/mouse-study
https://www.sciencedirect.com/topics/medicine-and-dentistry/immune-response
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib12
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib16
https://www.sciencedirect.com/topics/medicine-and-dentistry/blood-cell
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib11
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib17
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib18
https://www.sciencedirect.com/topics/medicine-and-dentistry/interferon-type-i
https://www.sciencedirect.com/topics/veterinary-science-and-veterinary-medicine/influenza
https://www.sciencedirect.com/topics/immunology-and-microbiology/influenza
https://www.sciencedirect.com/topics/medicine-and-dentistry/bacterial-infection
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib19
https://www.sciencedirect.com/topics/medicine-and-dentistry/alveolar-macrophage
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macrophagesto bacterial ligands remain desensitized for months after an influenza virus 

infection.20 This explains why mice are highly susceptible to bacterial pneumonia for several 

weeks after influenza virus infection.21 In humans, post-influenza bacterial pneumonia is a major 

cause of morbidity,19 with Streptococcus pneumonia as the main pathogen associated with post-

influenza pneumonia.22 TB is usually not diagnosed shortly after influenza infections and 

although some anecdotal reports suggest that the occurrence of TB was also high during 

influenza pandemics,23, 24, 25 a causal relationship between the epidemics of the two infectious 

diseases has not been investigated. 

If indeed an influenza virus infection leads to the (re)-activation of a latent Mtb infection, this 

may remain unnoticed, because the period between (re)-activation of the bacteria and the first 

presentation of the clinical symptoms of TB is long. TB develops slowly, due to the slow 

metabolism and replication rate of Mtb. Thus it may be that within the latency period of TB, 

during theprimary infection or after re-infection, a transient inhibitory effect on the anti-

bacterial responses by an influenza virus infection influences the course of TB and leads to 

active disease, possibly in conjunction with other risk factors. In mice, co-infections of influenza 

viruses with Mtb enhanced the development of TB in the lungs.26 In humans, it is still unclear 

whether influenza virus infections can influence the course of TB. 

We hypothesized that influenza virus infections may promote the development of active disease 

after exposure to Mtb, or might play a role in the reactivation of latent Mtb infection. To explore 

this hypothesis we investigated in a retrospective study whether patients with clinically-manifest 

TB had an influenza virus infection recently. Plasma samples collected from TB patients at time 

of diagnosis and from controls were screened for the presence of antibodies against influenza 

viruses in order to investigate a putative association between TB and influenza virus infections. 

2. Patients, materials and methods 

https://www.sciencedirect.com/topics/medicine-and-dentistry/alveolar-macrophage
https://www.sciencedirect.com/topics/medicine-and-dentistry/ligand
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib20
https://www.sciencedirect.com/topics/medicine-and-dentistry/bacterial-pneumonia
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib21
https://www.sciencedirect.com/topics/medicine-and-dentistry/morbidity
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib19
https://www.sciencedirect.com/topics/medicine-and-dentistry/pneumococcal-pneumonia
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib22
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib23
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib24
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib25
https://www.sciencedirect.com/topics/medicine-and-dentistry/primary-infection
https://www.sciencedirect.com/topics/medicine-and-dentistry/reinfection
https://www.sciencedirect.com/topics/medicine-and-dentistry/antiinfective-agent
https://www.sciencedirect.com/topics/medicine-and-dentistry/antiinfective-agent
https://www.sciencedirect.com/topics/medicine-and-dentistry/mixed-infection
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib26
https://www.sciencedirect.com/topics/medicine-and-dentistry/role-playing
https://www.sciencedirect.com/topics/medicine-and-dentistry/retrospective-study
https://www.sciencedirect.com/topics/medicine-and-dentistry/plasma
https://www.sciencedirect.com/topics/immunology-and-microbiology/monospecific-antibody
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2.1. Study subjects 

Patients and controls (Table 1) were recruited between March 2001 and December 2004 from the 

TB clinic “Perkumpulan Pemberantasan Tuberkulosis Indonesia” in Jakarta.8, 27, 28Patients 

newly diagnosed with active pulmonary TB, between the age of 15 and 70, were included. TB 

diagnosis was based on WHO definitions including the presence of clinical symptoms, a chest X-

ray examination (CXR), microscopic detection ofacid-fast bacilli in sputum and a positive 

culture of Mtb. Based on the CXR examinations TB patients were classified into two groups; 

patients with mild to moderate TB and patients with advanced TB. Patients seropositive 

for HIV were excluded. Community control subjects were recruited from neighbouring houses 

and matched for age, sex and socio-economic class. Controls with a history of TB or with 

positive TB finding in the CXR were excluded. The control subjects underwent the same 

examinations as the patients, but were not tested for HIV, since the prevalence of HIV in the 

Indonesian population was low, as evidenced by the low prevalence of HIV amongst the TB 

patients in this cohort (1.8%).29 The influenza vaccination status of our study cohort is unknown. 

However, at the time of our study, vaccination against influenza viruses in Indonesia was only 

rarely applied and based on the low socio-economic status of our patients and matched controls 

these individuals are extremely unlikely to have received such vaccinations. For this study, the 

patients and controls were matched for the date of inclusion. Patients and matched controls were 

only included if the dates of inclusion were not more than 14 days apart. Written informed 

consent was obtained from all subjects. The study was approved by the Ethical Committee of the 

Medical Faculty, University of Indonesia. 

Table 1. Description of the study population. 
 

TB patients (n = 111) Controls (n = 111) p-Value 

Age in years (median) 18–6731 17–6935 0.153∗ 

Gender; males 72 (65%) 60 (54%) 0.132† 

https://www.sciencedirect.com/science/article/pii/S1472979213000140#tbl1
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib8
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib27
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib28
https://www.sciencedirect.com/topics/medicine-and-dentistry/radiodiagnosis
https://www.sciencedirect.com/topics/medicine-and-dentistry/radiodiagnosis
https://www.sciencedirect.com/topics/medicine-and-dentistry/acid-fast-bacterium
https://www.sciencedirect.com/topics/medicine-and-dentistry/sputum
https://www.sciencedirect.com/topics/medicine-and-dentistry/human-immunodeficiency-virus
https://www.sciencedirect.com/topics/medicine-and-dentistry/prevalence
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib29
https://www.sciencedirect.com/topics/veterinary-science-and-veterinary-medicine/influenza
https://www.sciencedirect.com/topics/medicine-and-dentistry/cohort-analysis
https://www.sciencedirect.com/topics/medicine-and-dentistry/population-research
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib31
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib35
https://www.sciencedirect.com/science/article/pii/S1472979213000140#tbl1fnlowast
https://www.sciencedirect.com/science/article/pii/S1472979213000140#tbl1fndagger
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TB patients (n = 111) Controls (n = 111) p-Value 

Diabetes mellitus 24 (22%) 8 (8%) <0.001† 

Individuals with BCG scar 39 (35%) 45 (41%) 0.489† 

∗ 

2.2. Detection of antibodies against influenza viruses 

Heparinized plasma samples were obtained from the patients and controls and stored at −80 °C. 

Thawed plasmas were analyzed for the presence of total IgG and IgM antibodiesagainst two 

subtypes of influenza A virus, a H3N2 virus (A/Moscow/10/99, vaccine strain ResVir-17) and 

a H1N1 virus(A/New Caledonia/20/99, vaccine strain IVR-116), using the hemagglutinating 

inhibition (HI) test. These strains were chosen because of their high antigenic similarity to the 

specific H3N2 and H1N1 viruses circulating during the sample period. For use in the HI test, the 

influenza virus strains were propagated in 11-day old embryonated chicken eggs. The HI test 

was performed in duplicate according to standard methods30 with turkeyerythrocytes and four 

hemagglutinating units of virus. Ferret sera raised against the test antigens were used as positive 

controls. All plasma samples of all study subjects were tested simultaneously, in duplicate, and 

were only regarded positive when both analyses gave positive results. The threshold of detection 

was an HI titer ≥10. 

2.3. Statistical analysis 

Data were analyzed using SPSS software. The Pearson χ2 test and the paired samples t-test were 

regarded significant whenp < 0.05. 

3. Results 

https://www.sciencedirect.com/science/article/pii/S1472979213000140#tbl1fndagger
https://www.sciencedirect.com/science/article/pii/S1472979213000140#tbl1fndagger
https://www.sciencedirect.com/topics/medicine-and-dentistry/plasma
https://www.sciencedirect.com/topics/medicine-and-dentistry/immunoglobulin-g-antibody
https://www.sciencedirect.com/topics/veterinary-science-and-veterinary-medicine/influenza-a-virus
https://www.sciencedirect.com/topics/medicine-and-dentistry/influenza-a-virus-h3n2
https://www.sciencedirect.com/topics/medicine-and-dentistry/vaccine-strain
https://www.sciencedirect.com/topics/medicine-and-dentistry/influenza-a-virus-h1n1
https://www.sciencedirect.com/topics/immunology-and-microbiology/embryonated
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib30
https://www.sciencedirect.com/topics/immunology-and-microbiology/turkey-bird
https://www.sciencedirect.com/topics/medicine-and-dentistry/erythrocyte
https://www.sciencedirect.com/topics/immunology-and-microbiology/mustela-putorius-furo
https://www.sciencedirect.com/topics/immunology-and-microbiology/titer
https://www.sciencedirect.com/topics/immunology-and-microbiology/data-analysis-software


PHARMATEC OUTLOOK  

 

    

 

13 | P a g e  

JAN – MARCH 2016              VOLUME 3 ISSUE 1 

3.1. No correlation between the incidence of tuberculosis and the seroprevalence of 

antibodies against influenza viruses 

To study the effect of influenza virus infections on TB we examined the plasma samples of 

controls and newly identified TB patients for the presence or absence of antibodies against two 

subtypes of influenza A virus, H1N1 and H3N2 (Table 2). The threshold of detection was an 

HI titer ≥10. Both influenza strains circulated in the population during the time of plasma 

sampling: 46% of the TB patients and 41% of the controls had antibodies against H1N1, while 

82% of the TB patients and 82% of the controls had antibodies against H3N2 (Table 2). No 

significant differences in the number of individuals with antibodies against influenza viruses 

were thus observed between the control group and the group of TB cases. 

Table 2. Seroprevalence of antibodies to A/H1N1 and A/H3N2influenza viruses. 

Group H1N1 positive H3N2 positive 

TB patients (n = 111) 51 (46%) 91 (82%) 

Controls (n = 111) 46 (41%) 91 (82%) 

Total (n = 222) 97 (44%) 182 (82%) 

χ2 test; p-value p = 0.499 p = 1.000 

The threshold of detection was an HI titer of ≥10. 

3.2. Titers of antibodies to influenza viruses correlated with the manifestation of 

tuberculosis 

Because yearly influenza infection rates are estimated to be 5–10%31 the high percentage of 

individuals with H1N1 and H3N2 antibodies indicate that many of these individuals were 

already exposed to these viruses in the past. Therefore, the magnitude of the antibody 

responses might be a better indication of recent exposure as IgG antibody levels will be boosted 

https://www.sciencedirect.com/topics/veterinary-science-and-veterinary-medicine/influenza
https://www.sciencedirect.com/topics/medicine-and-dentistry/plasma
https://www.sciencedirect.com/topics/immunology-and-microbiology/monospecific-antibody
https://www.sciencedirect.com/topics/medicine-and-dentistry/influenza-a-virus-h3n2
https://www.sciencedirect.com/science/article/pii/S1472979213000140#tbl2
https://www.sciencedirect.com/topics/immunology-and-microbiology/titer
https://www.sciencedirect.com/topics/medicine-and-dentistry/influenza-a-virus-h1n1
https://www.sciencedirect.com/science/article/pii/S1472979213000140#tbl2
https://www.sciencedirect.com/topics/medicine-and-dentistry/seroprevalence
https://www.sciencedirect.com/topics/immunology-and-microbiology/monospecific-antibody
https://www.sciencedirect.com/topics/veterinary-science-and-veterinary-medicine/influenza
https://www.sciencedirect.com/topics/immunology-and-microbiology/titer
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib31
https://www.sciencedirect.com/topics/medicine-and-dentistry/antibody-response
https://www.sciencedirect.com/topics/medicine-and-dentistry/antibody-response
https://www.sciencedirect.com/topics/medicine-and-dentistry/immunoglobulin-g-antibody
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uponreinfection and will only wane partially. Hence, we examined the titers of antibodies against 

H1N1 and H3N2 influenza viruses in the TB and control group. The results are displayed 

in Table 3and Figure 1. The geometric means of the titers of antibodies against the H3N2 and the 

H1N1 influenza viruses were higher (respectively 1.7 and 1.4 times) for the total group of 

pulmonary TB patients, as compared to the titers of the control group.Statistical analysis using 

the paired sample t test showed that only for the titers of antibodies against H3N2 this difference 

was significant. We next determined whether there is a correlation between the severity of the 

disease and the antibody titersagainst H3N2. The cases of advanced pulmonary TB showed a 

higher geometric mean titer for H3N2 (1.8 times), while the group of cases with mild and 

moderate TB showed a smaller increase (1.4 times) in the geometric mean titer, as compared to 

the matched controls. The difference in these titers was significant between the cases with 

advanced TB and their matched controls but not between the cases of mild to moderate TB and 

their matched controls. The geometric mean titer of antibodies against H3N2 influenza viruses 

for the extrapulmonary TB patients was even higher (2.0 times as compared to the matched 

controls). However, the latter patient group was small (n = 10) and the antibody titers of the 

cases with extrapulmonary TB were not significantly different from the titers of their matched 

controls. 

Table 3. Number of positive cases and mean antibody titers against A/H3N2 and 

A/H1N1 influenza viruses for the different groups of TB patients and their matched controls. 
 

H3N2 H1N1 

n Mean∗ p-Value† n Mean∗ p-Value† 

Total TB patients 72 244 0.002 25 72 0.330 

Matched controls 72 145 
 

25 51 
 

Mild and moderate TB 33 211 0.152 11 52 0.995 

https://www.sciencedirect.com/topics/medicine-and-dentistry/reinfection
https://www.sciencedirect.com/science/article/pii/S1472979213000140#tbl3
https://www.sciencedirect.com/science/article/pii/S1472979213000140#fig1
https://www.sciencedirect.com/topics/medicine-and-dentistry/statistical-analysis
https://www.sciencedirect.com/topics/immunology-and-microbiology/antibody-titer
https://www.sciencedirect.com/topics/immunology-and-microbiology/antibody-titer
https://www.sciencedirect.com/topics/veterinary-science-and-veterinary-medicine/influenza
https://www.sciencedirect.com/science/article/pii/S1472979213000140#tbl3fnlowast
https://www.sciencedirect.com/science/article/pii/S1472979213000140#tbl3fndagger
https://www.sciencedirect.com/science/article/pii/S1472979213000140#tbl3fnlowast
https://www.sciencedirect.com/science/article/pii/S1472979213000140#tbl3fndagger
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H3N2 H1N1 

n Mean∗ p-Value† n Mean∗ p-Value† 

Matched controls 33 147 
 

11 52 
 

Advanced TB 33 262 0.021 14 93 0.222 

Matched controls 33 142 
 

14 50 
 

Only pulmonary TB 62 234 0.004 21 69 0.267 

Matched controls 62 143 
 

21 45 
 

Extrapulmonary TB 10 319 0.289 4 92 0.986 

Matched controls 10 157 
 

4 94 
 

TB patients without DM 55 271 0.030 20 70 0.496 

Matched controls without DM 55 148 
 

20 54 
 

∗ 

https://www.sciencedirect.com/science/article/pii/S1472979213000140#tbl3fnlowast
https://www.sciencedirect.com/science/article/pii/S1472979213000140#tbl3fndagger
https://www.sciencedirect.com/science/article/pii/S1472979213000140#tbl3fnlowast
https://www.sciencedirect.com/science/article/pii/S1472979213000140#tbl3fndagger
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Figure 1. Antibody titer against A/H3N2 in the different groups from the Indonesian TB cohort. 

The antibody titers against A/H3N2 were determined for the groups of TB cases and their 

matched controls. The data of the TB cases and the paired controls, matched for the date of 

inclusion, that were both found positive for the presence ofantibodies are displayed. The group of 

total TB cases (A) was divided into a group with mild to moderate pulmonary TB (B) and a 

group of cases with advanced pulmonary (C) according to CXR examinations. In a separate 

analysis the group of total TB cases was divided in a group of cases with only pulmonary TB (D) 

and a group of cases with signs of extrapulmonary TB (E). In addition, the TB cases 

without diabetes mellitus (DM) were compared with their matched controls without DM (F). The 

geometric mean of the antibody titers is indicated with a line. Cases were compared with their 

matched controls and statistical analysis was performed on logarithmic values of the antibody 

titers using the t-test for matched pairs. 

3.3. The influence of diabetes mellitus on tuberculosis and the titers of antibodies to 

influenza viruses 

In a previous study from our group, with the large cohort of patients and controls from 

Indonesia, Diabetes mellitus (DM) was identified as a risk factor for TB.8 Since having DM is 

correlated with the incidence of TB in this study (Table 1) we investigated whether having DM 

could be a factor of influence on influenza virus specific antibody levels. Hence, we compared 

the influenza virus specific antibody titers between the TB cases and their matched controls, 

while excluding individuals with DM from both groups. 

The group of patients with pulmonary TB and without DM showed still significantly higher 

amounts of antibodies against H3N2 as compared to their matched controls, (paired 

sample ttest, Table 3 and Figure 1F). The mean titer of antibodies against H3N2 of the TB cases 

with DM was on the other hand significantly lower (student t test, p = 0.049) as compared with 

the mean titer of the TB cases without DM (data not shown). 

4. Discussion 

https://www.sciencedirect.com/topics/immunology-and-microbiology/antibody-titer
https://www.sciencedirect.com/topics/immunology-and-microbiology/monospecific-antibody
https://www.sciencedirect.com/topics/medicine-and-dentistry/diabetes-mellitus
https://www.sciencedirect.com/topics/medicine-and-dentistry/statistical-analysis
https://www.sciencedirect.com/topics/medicine-and-dentistry/diabetes-mellitus
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib8
https://www.sciencedirect.com/science/article/pii/S1472979213000140#tbl1
https://www.sciencedirect.com/science/article/pii/S1472979213000140#tbl3
https://www.sciencedirect.com/science/article/pii/S1472979213000140#fig1
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The main finding of this report is that there is no correlation between 

the seroprevalence of antibodies against influenza A viruses and the development of clinically 

active TB in an Indonesian cohort. However, we observed an association between the level 

of antibody titers against influenza A/H3N2 virus and the stage of active TB lung disease. 

Compared to the control group the mean antibody titer of the group of TB patients was slightly 

enhanced, which may indicate that the TB patients were recently re-infected with an influenza 

virus strain, suggesting that an influenza virus infection precedes and influences the clinical 

manifestation of TB. However, such an epidemiological association may not be causal, and be 

confounded. 

Previously, it was suggested that an association existed between the 20th century influenza 

pandemics and the incidence of TB.23, 24, 25 The existence of this correlation can however be 

questioned because diagnoses in the early 20th century were based solely on clinical symptoms. 

In addition, an increased incidence of both diseases may also be explained by common 

susceptibility factors, such as malnutrition. Here, we tested the hypothesis that influenza virus 

infections enhance the susceptibility to develop active TB. Although we did not find an 

association between the number of people with antibodies against influenza viruses and the 

development of TB, the difference in influenza A/H3N2 virus specific antibody titersbetween TB 

cases and controls may suggest that more TB cases than controls were recently re-infected, or 

have been exposed more often, with these seasonal influenza viruses. A drawback of our study is 

the high (pre-existing) seroprevalence of the antibodies against H3N2. Detection of antibodies 

against specific epitopes of the most recent influenza subtypes was unfortunately not possible, 

due to the low antigenic drift between the latest seasonal influenza viruses. 

Within the group of TB patients the cases with extrapulmonary manifestation of the disease 

showed the highest mean antibody titers against A/H3N2 viruses. This association suggests that 

the clinical manifestation of extrapulmonary infections occurs in TB patients with 

stronger antibody responses after influenza virus infections. Dissemination of mycobacterial 

infections are more common in hosts with impaired immunity, for example in MSMD patients 

https://www.sciencedirect.com/topics/medicine-and-dentistry/seroprevalence
https://www.sciencedirect.com/topics/immunology-and-microbiology/monospecific-antibody
https://www.sciencedirect.com/topics/veterinary-science-and-veterinary-medicine/influenza
https://www.sciencedirect.com/topics/immunology-and-microbiology/antibody-titer
https://www.sciencedirect.com/topics/immunology-and-microbiology/influenza
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib23
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib24
https://www.sciencedirect.com/science/article/pii/S1472979213000140#bib25
https://www.sciencedirect.com/topics/immunology-and-microbiology/titer
https://www.sciencedirect.com/topics/medicine-and-dentistry/influenza-a-virus-h3n2
https://www.sciencedirect.com/topics/medicine-and-dentistry/epitope
https://www.sciencedirect.com/topics/medicine-and-dentistry/antigenic-drift
https://www.sciencedirect.com/topics/medicine-and-dentistry/antibody-response
https://www.sciencedirect.com/topics/medicine-and-dentistry/mycobacterial-infections
https://www.sciencedirect.com/topics/medicine-and-dentistry/mycobacterial-infections
https://www.sciencedirect.com/topics/medicine-and-dentistry/immunity
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with impaired IFN-γ mediated immune responses32 or in HIV patients.33 In patients with 

extrapulmonary TB the plasma concentrations of IFN-γ are also reduced, as compared to patients 

with pulmonary TB.34Therefore, we speculated that viruses other than HIV, like influenza 

viruses, affect the Th1 immunity against mycobacteriaand in this way influence the course of 

TB. In mice it was indeed found that influenza virus infection aggravates the course of TB.26 It is 

unclear whether this is also the case in humans. Our cohort was too small to assess whether the 

risk of extrapulmonary manifestation is increased due to influenza virus infections. 

Based on our results we conclude that influenza virus infections are not a major determinant in 

the development of clinically active TB in adults, either through reactivation of latent disease or 

directly after exposure to the bacillus, nor of more severe manifestation of the disease. The 

identified correlation between the titers of antibodies against influenza viruses and the 

manifestation of TB, is still in line with the suggestion that type I interferons may play a role in 

the immunopathogenesis of TB. 
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I went through the articles and other content published in this magazine. They amply 
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humanism, technical competence, and patriotism of the contributors. I wish this maiden attempt 

all success. Let there be more contributions in future. 
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resourceful person for various AICTE workshops. His 100 research publications and 150 

research paper presentations of national and international order, stands as testimony to his 

strengths. He is bent on making this college in to one of the most sought after centers for 

excellence, through its quality education and research orientation. He is the life member of 

professional bodies like IPA, APTI and IPGA. He is the executive member of APTI (AP branch). 

He is the member of board of studies for pharmacy in Osmania University. Under his successful 

guidance one candidate was awarded Ph.D by JNTUniversity, Hyderabad. He guided 8 Ph.D 

candidates .At present he is guiding 6 candidates for Ph.D Programs. He is the resource person 

for video lectures in pharmaceutics."" 
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Vision 

To be a model pharmacy institution in dynamic equilibrium with its social, ecological and 

economic environment striving continuously for excellence in pharmacy education, research and 

revolutionizing patient care in college and the world. 

Mission 

Malla Reddy college of Pharmacy(MRCP) with the Motto of " Tama Soma Jyothirgamaya " 

exists to provide exemplary student centered undergraduate and post graduate education, training 

and research in time with public health needs and extends in constructing team sprit, originality, 

competence in students as per global challenges to make them pioneers of Indian vision of 

modern society. 
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ABOUT THE COLLEGE  

 Malla Reddy College of Pharmacy started B. Pharmacy in 2004 with the approval of AICTE, 

PCI and affiliated to Osmania University, Hyderabad. Further, the college started Pharm D, 

Pharm D (PB) and M.Pharmacy. The institute has three post graduate departments viz., 

Pharmaceutics, Pharmacology, Pharmaceutical analysis and Quality assurance. The college is 

recognized as research center by Osmania University for the award of Ph.D. in Pharmaceutical 

sciences and B. Pharm course offered by the college is accredited by NBA.. The Pharmacy 

education is designed to ensure that the newly qualified pharmacist has the necessary knowledge 

and skills to commence practicing competently in a variety of settings including community and 

hospital pharmacy and the pharmaceutical industry. Continuing in the professional development 

must then be a lifelong commitment for every practicing pharmacist. The education, which a 

pharmacy student receives, will affect the knowledge gained, the skills learned and the attitudes 

taken. All of which have an impact on how a pharmacy graduate will practice pharmacy in the 

future. Malla Reddy  College of Pharmacy is an Institute where the students are inspired and 

guided and they are trained with best knowledge and all the possible skills. Its savvy 

infrastructure, the state of-the-art laboratories and eminent teaching faculty are the exclusive 

strengths of the institution.  

 

The college is functioning from its campus in a total area of 2.5 acres and has spacious 

laboratories and well ventilated and furnished classrooms. High quality equipment for 

laboratories is also procured very ambitiously. The college maintains a very good library with a 

large collection of books and subscribes a good number of standard journals (National and 

International). The staff members of the college are well qualified and sufficiently experienced. 

The students in the college are greatly monitored and motivated by the highly qualified and 

experienced faculty. The students with the extraordinary skills are identified and encouraged to 

present their knowledge at various seminars/conferences. They are also guided to publish their 

research work in the reputed National and International journals.  
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Formulation and Evaluation of Baclofen Floating Tablets 

Dasari Nirmala, Enjamuri Aslesha, M. Sudhakar 

                  Department of Pharmaceutics, Malla Reddy College of Pharmacy, Maisammaguda 

ABSTRACT: 

 

The present study was carried out with an objective of formulation and evaluation of floating 

tablets of baclofen for prolongation of gastric residence time with a view to deliver the drug at 

controlled manner in gastrointestinal tract and consequently into systemic circulation. Baclofen, 

a centrally acting skeletal muscle relaxant, is indicated in the long-term treatment of spasticity 

resulting for multiple sclerosis and spinal cord injuries. Therefore baclofen floating tablets were 

prepared by direct compression method using 3 grades of Eudragit (Eudragit L100, Eudragit 

S100, and Eudragit RSPO). Fourier transform Infrared spectroscopy confirmed the absence of 

any drug/polymers/excipient interactions. The prepared floating tablets were evaluated for 

hardness, weight variation, thickness, friability, drug content uniformity, total floating time, 

water uptake (swelling index) and in-vitro dissolution studies. Among the 12 formulations F3 

showed drug release 98.37% in pH 1.2 dissolution medium. All the formulations showed drug 

content ranging from 80.93 to 98.37%. Drug release rate kinetics studies shown that drug release 

follows Higuchi mechanism. 

 

REVIEW ARTICLE ON NIPAH VIRUS INFECTION: CURRENT                 SCENARIO 

                    Chundru Sri Aneesha, Karra Harika, Nyalam Sai Teja 

                                     Malla Reddy College Of Pharmacy 

Introduction 

The recent pandemic threat posed by the viral pathogens such as Coronovirus, Influenza virus 

etc. implies that disease emergence and spread are not limited by geographical boundaries. In 

many cases the animals are found to be the source of infection for human infection [95]. Only 87 

out of 1,399 human pathogen have been first reported in humans in the years since 1980 [95]. 

India’s fast-growing human population and resulting increasing animal-human interactions, 

http://ajpsonline.com/AbstractView.aspx?PID=2016-6-4-8
https://scholar.google.co.in/scholar?q=%22Dasari%20Nirmala%22
https://scholar.google.co.in/scholar?q=%22Enjamuri%20Aslesha%22
https://scholar.google.co.in/scholar?q=%22M.%20Sudhakar%22
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR95
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR95
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combined with changing environmental conditions and inadequate sanitation and regulation, 

have made India one of the world’s top hotspots for livestock diseases, including zoonotic 

diseases—those that pass from animals to humans and which make up 75 % of all human 

diseases. Controlling zoonoses is particularly important in developing countries, where the 

absolute burden of these diseases is up to 130 times greater than in developed countries [31]. 

Emerging zoonoses are the product of socioeconomic and anthropogenic environmental changes. 

Expansion of road networks, development of agricultural land, and intensification of wildlife 

trade have caused novel pathogens to emerge from wildlife, Nipah virus (NiV) is one of the best 

examples of the emerging zoonoses [19]. 

Nipah is a viral zoonotic disease caused by NiV of the Henipavirus genus of Paramyxoviridae 

family. Pteropus bats (fruit eating species, popularly known as flying foxes) are supposed to be 

the natural hosts of the virus. 

The emergence of NiV into the pig population and subsequently into the human population is 

believed to be due to changes in ecological conditions. Urbanization, deforestation and drought 

resulting in a shortage of resources for bat populations could have compelled bats to move from 

their natural habitats to agricultural areas. Among the factors that contributed to the disease 

emergence in Malaysia is the establishment of pig farms within the range of natural host that led 

to the initial introduction into the pig population; the maintenance of high densities of pigs led to 

the rapid dissemination of the infection within local pig populations; and the transport of pigs to 

other geographic areas for commerce led to the rapid spread of disease in pigs in southern 

Malaysia and Singapore. The presence of high density, amplifying host population facilitated 

transmission of the virus to human [48]. The same may be true for the NiV outbreaks in 

Bangladesh and India and it is postulated that the outbreak in humans may be due to direct 

contact with bats or indirectly by contact with material contaminated by bats. It is apparent from 

the presence of the virus and antibodies in the fruit bats of the region and 13 years of continuous 

NiV outbreaks in humans in Bangladesh that it is the potential threat to the Indian subcontinent. 

The medical and veterinary professionals should also increase the awareness of the disease 

particularly hosts and mode of transmission of the virus. Therefore this brief account of the virus 

has been presented in this paper. 

Historical background 

The first incidence of the NiV was recorded simultaneously in humans and pigs in Malaysia in 

1998–1999 [66]. Chua et al. [13, 14] has presented a detailed account of the initial Nipah 

outbreak in Malaysia, where several human cases of viral encephalitis occurred over a 35-week 

period from September 1998 to May 1999. On the basis of clinical signs and association of pigs, 

the disease was considered to be already circulating Japanese encephalitis among pig farmers, 

creating considerable anxiety and fear throughout the country. Total 265 cases were reported of 

which 105 died. The outbreak started in the pig farmers near Ipoh in the Kinta District of Perak, 

some 200 km north of Kuala Lumpur and spread to three other major pig-rearing areas (the 

largest in Southeast Asia) in Negeri Sembilan and Sungei Buloh in Selangor. The disease was 

named after Kampung Sungai Nipah (Nipah River Village), where the first viral isolate was 

obtained and therefore named as NiV. Retrospective investigations conducted later had 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR31
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR19
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR48
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR66
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR13
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR14
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suggested that NiV was responsible for sporadic disease in pigs in Peninsular Malaysia since late 

1996, but was not recognized because the clinical signs were not markedly different from those 

of several endemic pig diseases, and because morbidity and mortality were not remarkable [2]. 

Singapore recorded the subsequent outbreak in 1999 in slaughterhouse persons due to infected 

pigs brought from Malaysia [76]. In India, the disease was recorded in humans without any 

involvement of pigs. There were two outbreaks, major one occurred in 2001 in Siliguri in West 

Bengal and an isolated incidence in Nadia also in West Bengal in 2007. Bangladesh recorded 

several Nipah outbreaks in human beings covering several districts almost every year during 

2001–2013 [98]. 

NiV in Malaysia emerged in 1998 during an outbreak of infectious respiratory and neurologic 

disease in commercially farmed pigs, presumably after virus spillover from Malaysian flying 

foxes [14]. Pigs were the source of infection for farm and abattoir workers, resulting in a 

widespread outbreak of severe febrile encephalitic disease among humans [77]. NiV infection 

has not been detected in Malaysia or Singapore after 1999, but recurring (almost annual) human 

cases of Nipah encephalitis with very high case fatalities in Bangladesh and sporadic outbreaks 

in India since 2001 (Table 1)  

Table 1 

Morbidity and mortality in humans due to NiV, India–Bangladesh 

Year/month Location No. 

cases 

No. 

deaths 

Case 

fatality 

(%) 

Jan–Feb 

2001 

Siliguri (India) 66 45 68 

Apr–May 

2001 

Meherpur (Bangladesh) 13 9 69 

Jan 2003 Naogaon (Bangladesh) 12 8 67 

Jan 2004 Rajbari(Bangladesh) 31 23 74 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR76
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR98
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR14
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR77
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/table/Tab1/
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Year/month Location No. 

cases 

No. 

deaths 

Case 

fatality 

(%) 

Apr 2004 Faridpur (Bangladesh) 36 27 75 

Jan–Mar 

2005 

Tangail (Bangladesh) 12 11 92 

Jan–Feb 

2007 

Thakurgaon (Bangladesh) 7 3 43 

Mar 2007 Kushtia, Pabna, Natore (Bangladesh) 8 5 63 

Apr 2007 Naogaon (Bangladesh) 3 1 33 

April 2007 Nadia (India) 5 5 101 

Feb 2008 Manikgonj (Bangladesh) 4 4 101 

Apr 2008 Rajbari and Faridpur (Bangladesh) 7 5 71 

Jan 2009 Gaibandha, Rangpur and Nilphamari 

(Bangladesh) 

3 0 0 
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Year/month Location No. 

cases 

No. 

deaths 

Case 

fatality 

(%) 

Jan 2009 Rajbari (Bangladesh) 1 1 101 

Feb–Mar 

2010 

Faridpur, Rajbari,Gopalganj,Madaripur 

(Bangladesh) 

16 14 87.5 

Jan–Feb 

2011 

Lalmohirhat, Dinajpur, Comilla, Nilphamari and 

Rangpur (Bangladesh) 

44 40 91 

Feb 2012 Joypurhat, Rajshahi, Natore, Rajbari and 

Gopalganj (Bangladesh) 

12 10 83 

Jan–Feb 

2013 

Gaibandha, Natore, Rajshahi, Naogaon, Rajbari, 

Pabna, Jhenaidah, Mymensingh (Bangladesh) 

12 10 83 

Total 

 

292 221 75.7 

 

The detailed account of the first NiV outbreak in India (Siliguri, West Bengal) during 2001 has 

been published in two reports [5, 36]. An outbreak of acute encephalitis occurred in Siliguri 

(West Bengal) town of India between January 31 and February 23, 2001. A total of 66 probable 

human cases and 45 deaths were reported. Later, the clinical material obtained during the Siliguri 

outbreak was retrospectively analyzed for evidence of NiV infection [97]. Analysis of the limited 

sequence data suggested that the NiV strains associated with the outbreak were more closely 

related to NiV isolated in Bangladesh than to NiV isolated in Malaysia [5]. 

In the Malaysian outbreak, pigs were the intermediate hosts. NiV was isolated from fruit bats in 

Malaysia [16] Fruit bats with antibodies to NiV were captured in the outbreak areas of 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR36
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR97
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR16
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Bangladesh but no intermediate animal host was identified. In Bangladesh, NiV might have been 

transmitted to humans by direct contact with bats or indirectly by contact with material 

contaminated by bats. Person-to-person spread was also noted during the 2004 NiV outbreak in 

Faridpur, Bangladesh [45, 96]. The range of Pteropus giganteus, one of the flying foxes 

commonly found in South Asia [72] includes West Bengal. Therefore, the range of the proposed 

natural reservoir for NiV extends into northeastern India. Since the geographical features of West 

Bengal are similar to those of Bangladesh, environmental circumstances that favor transmission 

of NiV to humans would also likely be same in West Bengal. Many of the epidemiologic 

features of the outbreak in Siliguri were similar to those of the recent NiV outbreaks in 

Bangladesh. 

Analysis of the limited sequence data suggested that the NiV strains associated with the outbreak 

were more closely related to NiV isolated in Bangladesh than to NiV isolated in Malaysia. These 

data extend the previous observation that viruses circulating in different areas have unique 

genetic signatures and suggest that these strains may have co-evolved within local natural 

reservoirs [35, 79]. 

After 2001, the second NiV outbreak was reported in West Bengal in India in 2007. Between 11 

and 28 April 2007, Krishnan [53] reported 30 cases of fever with acute respiratory distress and/or 

neurological symptoms from Nadia district of West Bengal in India. The cases presented mainly 

with fever, headache and bodyache with a few cases having episodes of vomiting, disorientation, 

respiratory distress. Five cases ended fatally within 3–10 days of onset. However, Arankalle et 

al. [1] investigated the same outbreak and stated that similar other cases had not been reported 

from the village or the surrounding area, thus showed case fatality (5/5) as 100 %. They also 

amplified full-genome sequence of NiV (18252 nt) from lung tissue that showed 99.2 % 

nucleotide and 99.8 % amino acid identity with the Bangladesh-2004 isolate, suggesting a 

common source of the virus. 

The genome consists of six genes (N, P, M, F, G and L) yielding nucleoprotein, phosphoprotein, 

matrix, fusion, glycoprotein and large RNA polymerase [6]. The genome of Henipa group of 

viruses is large (around 18250 nucleotides) as compared to other members of paramyxoviruses 

due to an extended open reading frame of the P gene and to longer non-coding regions for all the 

genes except L gene. NiV does not have the hemagglutinin and neuraminidase properties as 

commonly found in many Paramyxoviruses. The G and F proteins of NiV are required in 

mediating the viral entry into the cell as well as for inducing neutralizing antibodies, [83]. The P 

gene of Henipaviruses encodes at least three nonstructural proteins (C, V, and W) in addition to 

the P protein [33, 34]; however, P protein is the only essential gene product for genome 

replication. The additional gene products are usually not required for virus replication in vitro, 

though they often serve as virulence factors in vivo [20, 21]. 

The studies conducted by Tanimura et al. [88] indicated that NiV is highly pathogenic to chicken 

embryos and that the chicken embryo represented a useful model for studying the vascular and 

neuronal tropisms of NiV. The virus also grows well in many of the mammalian cells but the rate 

of growth and patterns of cytopathic effect (CPE) produced in all culture varies with the type of 

mammalian cells used. With Vero cells, CPE could be visible by 5th–7th day post-inoculation of 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR45
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR96
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR72
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR35
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR79
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR53
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR6
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR83
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR33
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR34
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR20
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR21
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR88
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clinical samples; in subsequent passages, a complete CPE is observed by 24 h post-inoculation. It 

produces high viral titre (108 infectious particles per mL) in Vero cells at full CPE. The 

progression of the CPE also shows inclusions of viral nucleocapsids within the cytoplasm, 

budding of the nucleocapsid at the plasma membrane and pleomorphic extracellular enveloped 

virus particles filled with collection of tangled viral nucleocapsids [30,40]. In electron 

microscopic studies, negative stain preparations revealed nucleocapsids with the typical 

‘herringbone’ appearance that is characteristic for paramyxoviruses [11, 30]. Virus particles vary 

in size from 120 to 500 nm. Thin-section EM studies of infected cells revealed filamentous 

nucleocapsids within cytoplasmic inclusions incorporated into virions budding from the plasma 

membrane. Pleomorphic extracellular virus particles, with an average diameter of 500 nm, and 

fine surface projections, were sporadically seen [12, 54]. 

The host range 

Yob et al. [101] and Chua [12] have confirmed that fruit bats (popularly known as flying foxes) 

found in Malaysia, P. vampyrus and P. hypomelanus, are the natural reservoir hosts of NiV. The 

virus is assumed to have been introduced into the swine population from bat species of Pteropus. 

Malaysia has diverse bat fauna, with at least13 species of fruit bats, including two species of 

flying foxes (Pteropid bats) and more than 60 species of insectivorous bats [63]. A serological 

survey during the 1999 outbreak demonstrated neutralizing antibodies in 5 species of bats, 4 

species of fruit bats and one species of insectivorous bats. This included 31 % positive antibody 

status to Pteropus hypomelanus (island flying foxes) and 17 % positive antibody status 

to Pteropus vampyrus (Malayan flying foxes) in Peninsular Malaysia [100]. Serologic and RT-

PCR testing of blood and urine from Pteropid fruit bats in Malaysia and Cambodia showed NiV 

infection, which suggested that these animals were reservoir hosts [76,100]. The geographic 

range of Pteropus includes all of southeast and south Asia and several other species have been 

found with antibodies to NiV. The virus has been found in excretions of Pteropid bats, Chua et 

al. [15] isolated NiV from urine of bats in Malaysia. 

Pigs play the part of amplifying host. It has been proved that the human outbreaks in Malaysia 

and Singapore with encephalitis and ~40 % case fatality occurred after contact with infected 

swine. The outbreak in Singapore ended when the importation of pigs from Malaysia was 

prohibited, and the outbreak in Malaysia ceased when over 1 million pigs (45 % of all pigs in 

Malaysia) were culled from the outbreak area and immediately surrounding areas [77]. 

Serological studies indicated that NiV occurred in dogs, cats, horses and goats in the outbreak 

areas of Malaysia but all were effectively dead-end hosts [84]. Apart from pigs, experimental 

infection has been produced in cats [64], golden hamsters [94] and squirrel monkeys (Saimiri 

sciureus) [62]. Experimental studies have shown that infected cats shed NiV through the 

nasopharynx and in urine during viremic phase and of 2 cats infected, one recovered from 

experimental NiV infection with a high neutralizing antibody titer within 21 days [64]. In a 

pregnant cat experimentally infected with NiV, the placenta and uterine fluid contained high 

levels of recoverable virus. The high levels of viral shedding combined with viral replication in 

fetal tissues suggested that both vertical and horizontal transmission of NiV could play a role in 

spillover events, an essential element in the epidemiology of Henipavirus infection [69]. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR30
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR40
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR11
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR30
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR12
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR54
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR101
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR12
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR63
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR100
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR76
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR100
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR15
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR77
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR84
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR64
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR94
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR62
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR64
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR69
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Dogs in the outbreak area have also been shown to suffer from NiV infection [73]. NiV infection 

was confirmed by immunohistochemical examination of one dead and one dying dog from the 

epidemic area in Malaysia. Both showed histologic evidence of severe disease [38]. Many dogs 

sampled from the Bukit Pelanduk and Sepang epidemic area around the time of the pig culling 

had antibodies to NiV [28]. However, Mills et al. [65] analysed the serologic status in the dogs 

carefully and concluded that in the absence of infected pigs, dogs were not a secondary reservoir 

for NiV. 

The transmission route of Nipah virus 

The direct contact with pigs or fresh pig products was responsible for NiV transmission to 

humans, confirming preliminary observations by health workers [13]. The Malaysian experience 

showed that the disease spread rapidly among pigs in the infected farm that was attributed to 

direct contact with excretions and secretions such as urine, saliva, pharyngeal and respiratory 

secretions of infected pigs. The findings in the pig’s respiratory system could explain the severe 

pulmonary symptoms in these animals and provide support for the suggestion that aerosol spread 

of NiV from pig to human represents an important mode of transmission [66]. Widespread 

surveillance of pig populations to detect infected pigs, and culling of sick pigs stopped the 

epidemic [67]. Urine exposure may also be associated with transmission as NiV antigen has been 

demonstrated in the renal tubules of pigs and a concurrent outbreak of NiV among abbatoir 

workers in Singapore also showed the associatedness of infected pig urine and exposure to the 

workers [67, 68].The possible mechanical transmission by repetitive use of same needles or 

equipment without further sterilization after each use for health intervention and artificial 

insemination and sharing of boar semen within a farm were also implicated. The possible role of 

transmission by infected dogs and cats found in the affected farm could not be excluded [12]. 

Several outbreaks of NiV have been reported in human beings in Bangladesh from 2001 to 2013 

[43, 97] and two outbreaks in India [1, 5], but none had showed any involvement of pigs. 

Investigation of different Nipah outbreaks in Bangladesh have identified different routes of 

transmission including climbing trees (probably contaminated with infected date palm sap), 

contact with sick persons, and contact with sick animals [39, 44–46, 68]. Another way of NiV 

getting transmitted from P. giganteus to humans recorded in Bangladesh is food-borne. Fruit bats 

(P. giganteus) are a nuisance to date palm sap collectors because the bats drink the sap at night 

from the clay pots used to collect the sap. The investigations by Luby et al. [59] suggested that 

NiV was transmitted from P. giganteus to persons through drinking fresh date palm sap. Date 

palm sap is a national delicacy that is enjoyed by millions of Bangladeshis each winter. 

However, the sap is occasionally contaminated with NiV-infected bat urine or saliva that 

contains a sufficient dose of NiV to be fatal to humans. In India, in a bat sample survey, NiV 

RNA was detected in a liver homogenate of P. giganteus captured in Myanaguri, West Bengal 

[100]  

 

A bat (P. giganteus) colony in Malda town in West Bengal 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR73
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR38
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR28
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR65
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR13
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR66
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR67
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR67
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR68
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR12
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR43
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR97
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR39
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR44
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR46
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR68
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR59
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR100


PHARMATECH OUTLOOK  

 

    

 

15 | P a g e  

APRIL- JUNE 2016              VOLUME 3 ISSUE 2 

In Siliguri, India, transmission of the virus was also reported within a health-care setting, where 

75 % of cases occurred among hospital staff or visitors [5]. Nipah cases tend to occur in a cluster 

or as an outbreak, although 18 % of cases in Bangladesh were isolated. Strong evidence 

indicative of human-to-human transmission of NiV was found in Siliguri (India) in 2001 and in 

Bangladesh in 2004 [97]. Approximately one-half of recognized Nipah case patients in 

Bangladesh developed their disease following person-to-person transmission of the virus [60]. 

Sazzad et al. [80] further confirmed human-to-human transmission during Bangladesh outbreak 

in 2010 while studying 16 case-patients. 

The clinical signs in animals 

Pigs: NiV infection in pigs is known as porcine respiratory and neurologic syndrome, porcine 

respiratory and encephalitic syndrome, and barking pig syndrome [75]. The only experience of 

the disease in pigs is available from Malaysia during 1998–1999; the disease was generally 

associated with low (<5 %) mortality but high (~80 %) morbidity. 

An account of NiV in pigs has been given by Nor [71]. The incubation period was estimated to 

be 7–14 days. NiV caused illness with both CNS and respiratory manifestations though the 

clinical patterns of the disease varied according to the age of the pigs. Most pigs developed a 

febrile respiratory disease with a severe cough that led to the local names for the disease, 

“barking pig syndrome” and “one-mile cough.” It was associated with neurological disease in 

sows and boars, while weanling and feeder pigs more commonly manifest respiratory signs. 

In post-mortem finding of affected pigs, lungs showed varying degrees of consolidation and 

petechiae to ecchymotic hemorrhages. The bronchi and trachea were filled with frothy and in 

some cases blood stained fluids. The cut surface showed exudate of varying consistency in the 

bronchi. The brain and kidneys showed generalized congestion and oedema [71]. Histologically, 

the major lesion was moderate to severe interstitial pneumonia with widespread hemorrhages and 

syncytial-cell formations in the endothelial cells of blood vessels of the lung [14, 71]. 

Generalized vasculitis with fibrinoid necrosis, hemorrhages, and infiltration of mononuclear cells 

sometimes associated with thrombosis, were observed notably in the lung, kidney and brain 

tissue. Immunohistology showed a high concentration of the viral antigens in the endothelium of 

the blood vessels, particularly in the lung. A lesser number of pigs showed prominent meningeal 

inflammatory infiltrates. This picture suggested that respiratory secretions from infected pigs 

were likely to be a rich source of infectious virus. 

Dogs: Necropsy of dogs presenting clinical signs revealed severe hemorrhage and congestion of 

the kidneys and exudates present in the trachea and bronchi [70]. 

Disease in humans 

NiV caused severe, rapidly progressive encephalitis that carried a high mortality rate [29]. Based 

on the time interval between last exposure to pigs and subsequent onset of illness, the incubation 

period ranged from 4 days to 2 months with more than 90 % of patients giving a history of 

2 weeks or less. In NiV, the rate of subclinical infection ranged from 8 to 15 % [77,85]. The 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR97
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR60
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR80
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR75
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR71
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR71
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR14
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR71
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR70
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR29
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR77
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR85
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majority of patients showed symptoms related to the central nervous system, but respiratory 

system involvement was also seen in many patients in Singapore. About 40 % patients presented 

were accompanied with respiratory disease [14, 93]. The clinical signs were fever, headache, 

dizziness and vomiting. More than 50 % of the patients had a reduced level of consciousness and 

prominent brain-stem dysfunction. Older patients, especially those having diabetes mellitus and 

those with severe brain-stem involvement carried a poorer prognosis [29]. The symptoms 

observed in patients during Siliguri outbreak were fever, headache and myalgia, vomiting, 

altered sensorium, respiratory symptoms (tachypnea to acute respiratory distress) and 

involuntary movements or convulsions. Patients were normotensive at admission but became 

hypertensive before death [5]. The case fatality in clinical cases was around 40 % in the 

Malaysian outbreaks but in Bangladesh and India, it was on as average 75 % (Table 1). 

Diagnostic tests and facilities 

Infections by NiV in humans and animals are confirmed by virus isolation, nucleic acid 

amplification tests and serologic tests [18]. For isolation and propagation of NiV, biosafety level-

4 (BSL-4) facilities are needed commensurate with its classification. However, Primary virus 

isolation from suspected samples may be conducted under BSL3 conditions under stringent 

guidelines to ensure operator safety. The culture fluid has to be immediately transferred to a 

BSL-4 lab, if the virus is confirmed by immunofluorescent detection in acetone fixed infected 

cell [74]. 

Infections by NiV in humans and animals can also be confirmed by serological tests. The most 

commonly used serologic assays are ELISAs. They use infected cell lysate antigens for coating 

the plates and are available with AAHL, Geelong and CDC, Atlanta. However, its use is limited 

to BSL4 laboratories. To overcome this problem, recombinant proteins have been developed and 

used as an alternative antigen for serological detections of Henipaviruses [7, 24,102]. A 

recombinant N protein ELISA was developed and used for screening the pig serum samples at 

HSADL. A novel serum neutralization test using pseudotyped particles has also been reported 

[51]. The NiV infection can be detected by molecular diagnostic tests like RT-PCR [14], Real 

time RT-PCR (Taqman) [32] and Duplex nested RT-PCR [89] which can be confirmed by 

sequencing of amplified products. The diagnostic techniques or reagents developed in various 

laboratories are presented in Table 2. 

Table 2 

Brief summary of lab diagnostic tests developed in various laboratories 

Technique/product developed Place Reference 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR14
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR93
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR29
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/table/Tab1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR18
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR74
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR24
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR102
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR51
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR14
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR32
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR89
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/table/Tab2/
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Technique/product developed Place Reference 

1. Rapid immune plaque assay for the detection of 

Nipah viruse and anti-virus antibodies 

CSIRO, Australia [17] 

2. Solid-phase blocking ELISA for detection of 

antibodies to Nipah virus. 

DVS, Malaysia [52] 

3. Real-time RT-PCR (TaqMan) Institut Pasteur, France [32] 

4. MAb against formalin-inactivated NiV  National Institute of Animal 

Health Japan. 

[42] 

5. Recombinant nucleocapsid protein produced 

inEscherichia coli 

University Putra Malaysia [86] 

6. MAb-based immunohistochemical diagnosis NiV National Institute of Animal 

Health, Japan 

[87] 

7. Recombinant glycoprotein produced in insect cells University Putra Malaysia, [24] 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR17
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR52
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR32
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR42
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR86
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR87
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR24
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Technique/product developed Place Reference 

8. Recombinant nucleocapsid protein produced in 

insect cells 

University Putra Malaysia, [26] 

9. Recombinant glycoprotein produced in E. coli University Putra Malaysia [25] 

10. Monoclonal antibodies against NiV (4 MAbs 

against “N” protein and 1 against “M” protein 

NCFAD, Canada [3] 

11. Indirect ELISA for the detection of Henipavirus 

antibodies based on a recombinant nucleocapsid 

protein expressed in E. coli 

Chinese National Diagnostic 

Center for Exotic Animal 

Diseases, 

[7] 

14. Duplex nested RT-PCR for detection of Nipah 

virus RNA from urine specimens of bats 

Chulalongkorn University 

Hospital, Thailand 

[89] 

15. Monoclonal antibodies against the nucleocapsid 

proteins 

Institute of Veterinary 

Sciences, China 

[99] 

16. Neutralization test for specific detection of NiV National Inst. Inf. Diseases, [49] 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR26
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR25
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR89
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR99
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3832692/#CR49
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Technique/product developed Place Reference 

antibodies using pseudotyped VSV Japan 

17. Recombinant matrix protein produced in E. coli University Putra Malaysia 

Malaysia 

[82] 

18. Neutralization assay using VSV pseudotype 

particles expressing the F and G proteins of NiV 

(pVSV-NiV-F/G) as target antigens 

CDC, Atlanta [84] 

19. MAb based antigen capture ELISAs for virus 

detection and differetiation between NiV and HeV 

CDC, Atlanta [9] 
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"Change does not necessarily assure progress, but progress implacably requires change. 

Education is essential to change, for education creates enchanting desires and the competence to 

satisfy them. Our motto is to enlighten, inspire young women to set their hearts on fire, give 

wings to their dreams and to craft our institution, a quintessential arena to hone their power of 

knowledge to acts as ambassadors of change and guiding angels of progress." 

I went through the articles and other content published in this magazine. They amply 

demonstrate the communication skills, poetic prowess, imagination and creativity, humor and 

humanism, technical competence, and patriotism of the contributors. I wish this maiden attempt 

all success. Let there be more contributions in future. 

                                             

                                                 

   

                                                                                            CH MALLA REDDY 

                                                                                             FOUNDER CHAIRMAN 
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Dr.M.Sudhakar, M.Pharm.,Ph.D. 

Principal & Professor 

"Dr. M Sudhakar has an experience of 30 Years in the field of teaching and administration. He is 

resourceful person for various AICTE workshops. His 100 research publications and 150 

research paper presentations of national and international order, stands as testimony to his 

strengths. He is bent on making this college in to one of the most sought after centers for 

excellence, through its quality education and research orientation. He is the life member of 

professional bodies like IPA, APTI and IPGA. He is the executive member of APTI (AP branch). 

He is the member of board of studies for pharmacy in Osmania University. Under his successful 

guidance one candidate was awarded Ph.D by JNTUniversity, Hyderabad. He guided 8 Ph.D 

candidates .At present he is guiding 6 candidates for Ph.D Programs. He is the resource person 

for video lectures in pharmaceutics."" 

                                                      

                                                                                                                            

 

Dr.M.Sudhakar, M.Pharm.,Ph.D. 

                                                Principal & Professor 
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Dr. M. Venkata Reddy, :: 

Ex-Drug Controller of Andhra Pradesh; Advisor, 

NATCO Pharma Ltd; Chairman, Law Committee, PCI, 

New Delhi    

Prof. Ch.Gopal Reddy, :: Registrar, Osmania University.    

Mr. Bandi Krishna, :: Principal, Govt. Polytechnic College, Vikarabad.    

Mr. Y. Ramalingeswara Rao :: 

Fellow, Technical Research and Development and 

Pharmaceutical Analytical Development, Novartis 

Health Care Pvt Ltd, Hyderabad.    

Mr.P.Nadanasabapathi :: 

Deputy Manager, Formulation Research & 

Development, Aizant Drug Research Solutions Pvt, Ltd., 

Secunderabad.    

Dr.(Prof).P.Srinivasa Sasthry :: Principal, Malla Reddy Institute of Management.td>    

Dr.(Prof).N.Srinivas :: 
Principal, Malla Reddy Institute of Pharmaceutical 

Sciences.    

Dr. (Prof). G.Tulja Rani :: Principal, Malla Reddy Pharmacy College.    

Dr.(Prof). M.Sudhakar :: Principal, Malla Reddy College of Pharmacy.    

Dr. B. V. S. Lakshmi :: Vice Principal, Malla Reddy College of Pharmacy.    

Dr.Satyabrata Bhanja :: Professor, Malla Reddy College of Pharmacy. 

Vision 

To be a model pharmacy institution in dynamic equilibrium with its social, ecological and 

economic environment striving continuously for excellence in pharmacy education, research and 

revolutionizing patient care in college and the world. 

Mission 

Malla Reddy college of Pharmacy(MRCP) with the Motto of " Tama Soma Jyothirgamaya " 

exists to provide exemplary student centered undergraduate and post graduate education, training 

and research in time with public health needs and extends in constructing team sprit, originality, 

competence in students as per global challenges to make them pioneers of Indian vision of 

modern society. 
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ABOUT THE COLLEGE  

 Malla Reddy College of Pharmacy started B. Pharmacy in 2004 with the approval of AICTE, 

PCI and affiliated to Osmania University, Hyderabad. Further, the college started Pharm D, 

Pharm D (PB) and M.Pharmacy. The institute has three post graduate departments viz., 

Pharmaceutics, Pharmacology, Pharmaceutical analysis and Quality assurance. The college is 

recognized as research center by Osmania University for the award of Ph.D. in Pharmaceutical 

sciences and B. Pharm course offered by the college is accredited by NBA.. The Pharmacy 

education is designed to ensure that the newly qualified pharmacist has the necessary knowledge 

and skills to commence practicing competently in a variety of settings including community and 

hospital pharmacy and the pharmaceutical industry. Continuing in the professional development 

must then be a lifelong commitment for every practicing pharmacist. The education, which a 

pharmacy student receives, will affect the knowledge gained, the skills learned and the attitudes 

taken. All of which have an impact on how a pharmacy graduate will practice pharmacy in the 

future. Malla Reddy  College of Pharmacy is an Institute where the students are inspired and 
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guided and they are trained with best knowledge and all the possible skills. Its savvy 

infrastructure, the state of-the-art laboratories and eminent teaching faculty are the exclusive 

strengths of the institution.  

 

The college is functioning from its campus in a total area of 2.5 acres and has spacious 

laboratories and well ventilated and furnished classrooms. High quality equipment for 

laboratories is also procured very ambitiously. The college maintains a very good library with a 

large collection of books and subscribes a good number of standard journals (National and 

International). The staff members of the college are well qualified and sufficiently experienced. 

The students in the college are greatly monitored and motivated by the highly qualified and 

experienced faculty. The students with the extraordinary skills are identified and encouraged to 

present their knowledge at various seminars/conferences. They are also guided to publish their 

research work in the reputed National and International journals.  
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Phytochemical Screening and Evaluation of in-vitro Anti-oxidant Activity of Extracts 

of Ixora javanicaD. C Flowers 

Sunitha Dontha1*, Hemalatha Kamurthy1 and Bhagavan Raju Manthripragada2 

1Department of Pharmaceutical Chemistry, Malla Reddy College of Pharmacy, Maisammaguda, 

Secunderabad-14, Telangana, India. 

Article Information 

Editor(s): 

(1) Yunjin Yao, School of Chemical Engineering, Hefei University of Technology, Tunxi, Hefei, 

Anhui, China. 

Reviewers: 

(1) Anonymous, Lagos State University, Nigeria. 

(2) María Luisa Kennedy, Universidad Nacional De Asunción, Paraguay. 

(3) Abdullahi M. Nuhu, Kaduna Polytechnic, Nigeria. 

(4) Jarina Joshi, Tribhuvan University, Nepal. 

Introduction:  

Fruits and vegetables are the sources of nutraceutical compounds in human diet. However, 

flowers with their pigments rich in phenolics ( phenolic acids, flavonoids and anthocyanins) are 

becoming an important source of several bioactive compounds. 

Objective:  

To identify the compounds in Ixora javanica flowers and to test the in vitro antioxidant activity. 
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Materials and Methods: 

 Ixora javanica flowers were collected, dried, powdered and extracted with solvents like 

petroleum ether (60-80°), ethyl acetate and ethanol, of increasing polarity by soxhilation. The 

phytochemical investigation and the determination of their use in traditional medicine, identified 

families of chemical compounds that guided us towards pharmacological studies like in 

vitro anti-oxidant activity. The crude extracts were tested for chemical identification of groups 

following the methods of Plummer, Trease and Evans etc. The in vitro antioxidant activity was 

tested throw DPPH free radical scavenging, superoxide radical scavenging and nitric oxide 

scavenging methods. 

Results:  

The overall results of the phytochemical screening showed the presence of active constituents 

like flavonoids, polyphenols, anthocyanins, etc. The antioxidant potential of the ethanolic extract 

was high, whereas the ethyl acetate extract showed moderate activity and the petroleum ether 

extract showed poor activity. 

Conclusion:  

The in-vitro anti-oxidant potential of the flower extracts is high. Further research is needed to be 

carried out to isolate and characterize the active constituents and to proceed for the in-vivo anti-

oxidant activity also. 
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REVIEW ARTICLE ON INFLAMMATORY BREAST CANCER: A MODEL FOR 

INVESTIGATING CLUSTER-BASED DISSEMINATION 

 K Rekha M Sowmya J Keshava Chary 

                            MALLA REDDY COLLEGE OF PHARMACY 

 

Abstract 

Metastases claim more than 90% of cancer-related patient deaths and are usually seeded by a 

subset of circulating tumor cells shed off from the primary tumor. In circulation, circulating 

tumor cells are found both as single cells and as clusters of cells. The clusters of circulating 

tumor cells, although many fewer in number, possess much higher metastatic potential as 

compared to that of individual circulating tumor cells. In this review, we highlight recent insights 

into molecular mechanisms that can enable the formation of these clusters—(a) hybrid 

epithelial/mesenchymal phenotype of cells that couples their ability to migrate and adhere, and 

(b) intercellular communication that can spatially coordinate the cluster formation and provide 

survival signals to cancer cells. Building upon these molecular mechanisms, we also offer a 

possible mechanistic understanding of why clusters are endowed with a higher metastatic 

potential. Finally, we discuss the highly aggressive Inflammatory Breast Cancer as an example 

of a carcinoma that can metastasize via clusters and corroborates the proposed molecular 

mechanisms. 

Introduction 

Despite decades of advances in cancer biology, metastasis remains the primary reason for 

cancer-related deaths.1 Cancer metastasis is a multistep cascade in which cancer cells escape the 

primary organ, enter and typically travel through the lymph and/or blood vasculature, and then 

exit at distant organs, eventually colonizing and proliferating at these sites leading to largely 

incurable stage IV disease. The metastatic cascade is highly challenging for those breakaway 

cells, with extremely high rates of attrition—only an estimated 0.2% of disseminated tumor cells 

being able to successfully seed secondary tumors or metastases.2 Thus, the ability to initiate 

metastases is a key bottleneck during cancer progression and presents an ideal window for 

therapeutic targeting.3 

https://www.nature.com/articles/s41523-017-0023-9#ref-CR1
https://www.nature.com/articles/s41523-017-0023-9#ref-CR2
https://www.nature.com/articles/s41523-017-0023-9#ref-CR3
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The most well-studied mechanism proposed to facilitate metastasis is single-cell dissemination 

enabled by an Epithelial-to-Mesenchymal Transition (EMT). EMT is a process through which 

epithelial cells lose their traits of apico-basal polarity and cell-cell adhesion and gain migratory 

and invasive traits typical of mesenchymal cells that enable the blood-borne dissemination of 

carcinoma cells.4 Conversely, after reaching a distant organ, these cells have been proposed to 

undergo an MET (Mesenchymal to Epithelial Transition)—a reverse of EMT—to regain their 

traits of cell-cell adhesion and polarity to establish metastases.5 However, an indispensable role 

of EMT and MET has been called into question recently.Besides single-cell dissemination 

enabled by EMT, an alternative mechanism for metastasis that has emerged from recent studies 

is collective migration by clusters of Circulating Tumor Cells (CTCs). Although rare as 

compared to individually migrating CTCs, clusters of CTCs can individually form up to 50-times 

more metastases.9 In vivo experiments and clinical data across multiple cancer types 

demonstrate that these clusters typically contain fewer than 10 cells, clearly suggesting that 

clustered migration provides emergent, i.e., or ‘whole is greater than sum of its parts’, advantage 

for metastasis. The prognostic value of CTC clusters can be gauged by clinical observations, 

where patients with CTC clusters circulating in their bloodstream have significantly worse 

overall and progression-free survival than those in whom only individually migrating single 

CTCs are found. 

 

Therefore, identifying the molecular mechanisms that can form and maintain these clusters is of 

paramount importance in tackling metastasis. In this review, we highlight recent work that offers 

novel insights into mechanisms that can contribute to cluster formation and ascribe heightened 

https://www.nature.com/articles/s41523-017-0023-9#ref-CR4
https://www.nature.com/articles/s41523-017-0023-9#ref-CR5
https://www.nature.com/articles/s41523-017-0023-9#ref-CR9
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metastatic potential to them. We then focus on a highly aggressive disease—Inflammatory 

Breast Cancer (IBC)—that forms clustered lymphatic emboli as a major means of metastasis and 

note several lines of evidence suggesting distant metastases also occur via clusters. IBC thus can 

serve as a model system to emphasize the critical role of the described molecular mechanisms in 

forming and stabilizing circulating CTC clusters—the primary villains of metastasis. 

Clusters of CTCs: their formation and entry into the circulation 

The ability of tumor cell clusters to traverse the lung and their higher efficiency at forming 

metastases when injected intravenously in mice has been known for over four decades.13 New 

insights into how these clusters are formed have emerged from recent lineage tracing techniques 

that showed that CTC clusters are not usually formed by random collisions during circulation; 

rather they are launched as clusters into the bloodstream from the primary tumors9,10 (Fig. 1a). 

Aceto et al. established two differently-colored tumors on the left and right mammary fat pad of 

immunodeficient mice and observed that 96% of CTC clusters in the bloodstream and 92% of 

the lung metastatic foci were singly-colored. In contrast, when differently colored tumor cells 

were co-injected in the same mammary fat pad, it gave rise to multicolor clusters and metastases. 

Along the same lines, Cheung et al. injected different colored cancer cells intravenously at 

different times, yet rarely observed multicolored metastases, arguing for the absence of 

intravascular aggregation events. Consequently, CTC clusters can seed polyclonal 

metastases,thereby contributing to intra-tumor heterogeneity at the metastatic site—a prognostic 

marker of poor survival across many diverse cancer types, independent of other clinical, 

pathologic, and molecular factors. 

 

Clusters of Circulating Tumor Cells (CTCs) a Schematic illustrating that both individual CTCs 

and CTC clusters can be launched from the primary tumor into the bloodstream, and that clusters 

can form much more metastases. b Conditions that can foster formation of CTC clusters—(i) 

state of individual cells to be able to both migrate and adhere (i.e., hybrid E/M phenotype), and 

(ii) cell-cell communication among these cells to spatially rearrange to form a 

cluster. c Simulation of a layer of 50 × 50 cells that interact with one another via Notch signaling 

(left) predominantly via Delta ligands, and (right) predominantly via Jagged ligands. 

The color indicates the EMT status of each cell, as mentioned in the box (Adapted from Boareto 

et al. J R Soc Interface 2016  

Despite their significance, CTC clusters long have been believed to be incapable of traversing 

capillary-sized vessels. However, recent experiments using microfluidic devices illustrate that 

CTC clusters up to 20 cells can traverse constrictions with similar size to human capillary 

constrictions (5 to 10-μm) by rapidly reversibly reorganizing into single-file chain 

geometries.16 Similar reorganization of CTC clusters obtained from patients when transplanted 

https://www.nature.com/articles/s41523-017-0023-9#ref-CR13
https://www.nature.com/articles/s41523-017-0023-9#ref-CR9
https://www.nature.com/articles/s41523-017-0023-9#ref-CR10
https://www.nature.com/articles/s41523-017-0023-9#Fig1
https://www.nature.com/articles/s41523-017-0023-9/figures/1
https://www.nature.com/articles/s41523-017-0023-9#ref-CR16
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in zebrafish further suggest that multicellular CTC clusters can travel as a unit from the primary 

tumor through the circulation to distant organs to seed metastases.16 

These striking observations are reminiscent of a study on 3-D reconstruction of serial tissue 

sections. Bronsert et al.17reconstructed the stromal border of various tumor types including 

invasive breast cancer and found little evidence of single cell migration. They concluded that 

cancer cell migration relies mostly, if not completely, on collective cell invasion, where invading 

cells retain at least partially physical cell-cell contacts. These cells that bud off from the primary 

tumor displayed some traits of EMT such as a morphological shift towards a spindle-like 

phenotype, decreased levels and membrane localization of E-cadherin, and increased nuclear 

levels of ZEB1, but their cell-cell adhesions were not completely lost. Therefore, these tumor 

buds were proposed to exhibit a ‘partial EMT’ or a hybrid epithelial/mesenchymal (E/M) 

phenotype instead of a completely mesenchymal phenotype.17, 18 

Clusters of CTCs and a hybrid E/M phenotype: molecular similarities 

In the context of metastasis, EMT has been defined as single-cell migration and/or invasion, 

along with loss of cell-cell adhesion.Overexpression of transcription factors inducing EMT such 

as TWIST has been shown to facilitate metastasis, but the role of EMT in metastasis remains 

controversial because a genetic knockdown of two transcription factors inducing EMT—TWIST 

and SNAIL-in genetically engineered mouse models was recently shown to be dispensable for 

metastasis. Understanding of the role of EMT in metastasis has been confounded by two 

interrelated issues—(a) tacit assumption that EMT is an ‘all-or-none’ process,and (b) lack of 

appreciation for the concept that the set of changes in cell behavior and/or lineage that have been 

labeled as EMT can be context dependent. For instance, EMT during embryonic development, 

but not during tumor progression, refers to a lineage switch from an epithelium to a 

mesenchyme. Therefore, the concept of a partial EMT or a hybrid E/M phenotype has been 

invoked recently to highlight that cellular plasticity during collective invasion and metastasis can 

be extremely fine-tuned and therefore any attempts to bin CTC clusters in a binary manner of 

epithelial and mesenchymal traits can be counterproductive.  

Cells in a hybrid E/M phenotype retain at least some levels of E-cadherin—the loss of which is 

considered a hallmark of EMT—and co-express epithelial and mesenchymal markers and display 

an amalgamation of adhesion and migration to migrate collectively (Fig. 1b). Such co-expressing 

cells have been observed in primary tumors, metastatic tumors, cell lines, mouse models and 

CTCs belonging to multiple cancer types. For example, H1975 cells maintain a stable hybrid 

E/M phenotype and migrate collectively forming finger-like projections in vitro and adhere 

closely upon capture by a CTC-chip. Collective migration of H1975 cells was disrupted on 

knockdown of GRHL2 or its downstream target OVOL2. Similar roles for GRHL2 and OVOL2 

have been indicated in developmental EMT; their inhibition abrogates collective cell migration 

https://www.nature.com/articles/s41523-017-0023-9#ref-CR16
https://www.nature.com/articles/s41523-017-0023-9#ref-CR17
https://www.nature.com/articles/s41523-017-0023-9#ref-CR17
https://www.nature.com/articles/s41523-017-0023-9#ref-CR18
https://www.nature.com/articles/s41523-017-0023-9#Fig1
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during lung morphogenesis and mammary development, respectively. Thus, GRHL2 and 

OVOL2 can be considered as potential targets to break the CTC clusters. 

Further analysis of the molecular signatures of CTC clusters and hybrid E/M phenotypes enable 

drawing a closer parallel between them. Cheung et al. demonstrated that JAG1 was one of the 

top differentially expressed genes in cells leading collective invasion. On the other hand, Boareto 

et al. suggested that high JAG can contribute to formation of clusters of CTCs by mediating 

intercellular communication between cells in a hybrid E/M phenotype (Fig. 1b, c). We also 

compared the levels of JAG and canonical epithelial (E) and mesenchymal (M) markers in 

individual CTCs and CTC clusters of breast cancer patients (Aceto et al.;9 GSE 51827). We 

observed that while both individual cells and CTC clusters tend to express both E and M 

markers, the expression of JAG was restricted to clusters (Fig. 2a). Further, co-expression of E 

and M markers is enriched in clusters as compared to single CTCs, and the cells expressing 

higher levels of JAG expressed both E and M markers (Fig. 2b), thereby bolstering that targeting 

JAG1 can interfere with cell-cell communication among cancer and/or stromal cells33 and hence 

break CTC clusters. 

Fig. 2 

 

Expression pattern of 13 single CTCs and 11 CTC-clusters at single-cell level. aExpression level 

of mesenchymal (ZEB1, ZEB2, SNAI1, SNAI2, TWIST1, VIM, CD44) and epithelial markers 

(CDH1, EPCAM (Epithelial cell adhesion molecule), CD24) and Jagged (JAG1, JAG2) in 

individual CTCs (bottom) and CTC clusters (top). b Single cells are represented based on their 

levels of mesenchymal markers (x-axis) and epithelial markers (y-axis). Color code represents 

the expression values of the ligand Jagged. Gene counts table was directly downloaded from 

GSE repository (Aceto et al.;9 GSE 51827), and cells with less than 0.1 million reads were 

excluded from the analysis. Data was analyzed via Python and Jupyter Notebook web application 

(source code freely available at https://github.com/mboareto/CTC_RNAseq) 

Full size image  

Other molecular markers expressed by cancer cells and leading to collective invasion in both 

mouse models and human breast tumors also have been reported to induce or maintain a hybrid 

E/M phenotype. For instance, these invasive cells express basal differentiation markers such as 

P-cadherin (CDH3) and p63, and knockdown of p63 is sufficient to block collective invasion. P-

cadherin is a proposed marker of hybrid E/M phenotype. Overexpression of the transcription 

factor ΔNp63α in breast cancer cells can drive collective cell migration and invasion and can 

induce a hybrid E/M phenotype in basal-like breast cancer (BLBC) cells by both activating miR-

205 that inhibits ZEB1/2 and elevating the levels of SLUG, an activator of ZEB (Fig. 3a, b). This 

https://www.nature.com/articles/s41523-017-0023-9#Fig1
https://www.nature.com/articles/s41523-017-0023-9#ref-CR9
https://www.nature.com/articles/s41523-017-0023-9#Fig2
https://www.nature.com/articles/s41523-017-0023-9#Fig2
https://www.nature.com/articles/s41523-017-0023-9#ref-CR33
https://www.nature.com/articles/s41523-017-0023-9/figures/2
https://www.nature.com/articles/s41523-017-0023-9#ref-CR9
https://github.com/mboareto/CTC_RNAseq
https://www.nature.com/articles/s41523-017-0023-9/figures/2
https://www.nature.com/articles/s41523-017-0023-9#Fig3
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coupling patterns is indicative of ΔNp63α acting as a ‘phenotypic stability factor’ (PSF) that can 

prevent the cells ‘that have gained partial plasticity’ from undergoing a full EMT (i.e., single-cell 

migration and/or invasion) Additionally, ΔNp63α can trigger the secretion of matrix 

metalloproteinases (MMPs) to drive the invasive program. P-cadherin is a downstream target of 

ΔNp63α, and p63 gene can be activated by GRHL2, another PSF. 

 

 

 

 

 

 

 

Fig. 3 

 

 

Dynamical system characteristics for miR-200/ZEB/SNAIL and miR-

200/ZEB/SNAIL/ΔNp63α/miR-205 circuits. Bifurcation levels of ZEB1 mRNA in response to 

an external signal X driving a miR-200/ZEB/SNAIL, and b miR-

200/ZEB/SNAIL/ΔNp63α/miR-205, representing the response of different circuits to varying 

levels of an EMT-inducing signal (shown as X). Solid blue curves denote stable states 

(phenotypes), while red dotted curves denote unstable states. Lower ZEB mRNA levels (<150 

molecules) represent an epithelial (E) state, intermediate ZEB mRNA levels (~ 200–400 

molecules) correspond to a hybrid E/M state, and higher ZEB mRNA levels (>500 molecules) 

denote a mesenchymal (M) state. Cartoons have been added alongside for the corresponding 

https://www.nature.com/articles/s41523-017-0023-9/figures/3


PHARMATECH OUTLOOK  

 

    

 

14 | P a g e  

JULY-SEPTEMBER 2016              VOLUME 3 ISSUE 3 

phenotypes. For low levels of X, cells can attain only an E state. With increasing levels of X, 

cells can undergo partial EMT to attain a hybrid E/M state. Further increase in X drives a 

complete EMT to a M state. The region marked in green represents the range of levels of X for 

which the hybrid E/M phenotype can exist as one of the multiple possible phenotypes; and that 

marked by dotted rectangle denotes the levels of X for which the hybrid E/M phenotype can 

exist alone. Note that the introduction of a ‘phenotypic stability factor (PSF)’ such as ΔNp63α 

has dramatically broadened the allowable range for a hybrid E/M phenotype. More importantly, 

it enabled the existence of a region where most cells can maintain a hybrid E/M state stably, i.e., 

a flow cytometry analysis of the region shown in dotted rectangle will identify that most cells 

co-express epithelial and mesenchymal markers, thereby displaying a hybrid E/M phenotype.  

 

Furthermore, the expression of P-cadherin (CDH3) correlates with two PSFs—GRHL2 and its 

target OVOL2, and the overexpression of one or more of them can predict poor overall survival, 

and progression-free survival across multiple cancer types. These observations are consistent 

with the prognostic power of a combined set of epithelial markers (cytokeratins 8 and 18) and 

mesenchymal markers (vimentin, fibronectin). Such co-expression, instead of the expression of 

mesenchymal markers solely, in invasive cancers like BLBC correlates with enhanced metastatic 

potential and poor survival, high histologic grade, lymphovascular invasion, and can be an 

independent prognostic factor. Cells co-expressing epithelial and mesenchymal markers are most 

enriched in highly aggressive cancers such as triple-negative breast cancer. Similarly, P-cadherin 

is aberrantly overexpressed in local advanced IBC (see below) and other highly metastatic breast 

cancer cells such as 4T1. Put together, these results strongly suggest that a hybrid E/M 

phenotype can be the hallmark of collective invasion of tumors and lead to tumor aggressiveness. 

It should be noted that a hybrid E/M phenotype can also be observed at a population level, i.e., in 

biphasic carcinomas such as carcinosarcomas that are comprised of distinct carcinomatous and 

sarcomatous elements components that are clonally connected. An epithelial morphology of the 

emboli and metastases of carcinosarcomas further reinforce the idea that a partial retention of 

epithelial traits is critical for cells to exhibit metastatic potential. However, as discussed earlier, 

some cancers may metastasize largely via an overt single-cell EMT-MET route, for instance, 

metaplastic carcinomas of pure sarcomatoid subtype may also display dismal prognosis.  

Molecular mechanisms underlying higher metastatic potential of CTC clusters 

Multiple factors can contribute to higher metastatic potential of CTC clusters, many of which 

tend to correlate with EMT, such as the ability to respond more effectively to mechanical signals 

and chemical gradients in primary tumor microenvironment as compared to individually 

migrating cells, protection against apoptosis in the bloodstream upon detachment from the ECM 

and/or other cells, evasion from immune attacks due to the presence of immune cells in CTC 

clusters and/or altered surface markers of cancer cells, potential cooperation among the 

heterogeneous cell types in clustersduring or before entering into circulation. Moreover, CTCs, 

including those in clusters, can produce numerous enzymes such as MMPs that destroy basement 
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membrane components, providing access to the distant tissue once lodged at different sites, 

therefore potentially obviating the need to extravasate actively. However, all these advantages 

pertain to the steps of metastatic cascade before colonization—the limiting step in metastasis 

formation. How do CTC clusters overcome this last and most critical bottleneck? 

A key property that can explain the colonizing potential of clusters is the high tumor-initiation 

potential associated with a hybrid E/M phenotype, as highlighted by multiple recent studies. 

Grosse-Wilde et al. segregated E, M, and hybrid E/M subpopulations of HMLER cells in vitro 

and observed that hybrid E/M cells can form up to 10-times more mammospheres than either E 

or M cells. Ruscetti et al.isolated hybrid E/M cells in vivo and demonstrated that their tumor-

initiation potential was comparable to or even higher than that of the mesenchymal cells. They 

further illustrated that upon culturing E, hybrid E/M and M cells separately, while a majority of 

E and M cells retain their phenotype, more than 70% of hybrid E/M cells transition into either E 

or M in 24 h, suggesting their high plasticity. Similar observations have been made in silico and 

in primary ovarian cultures and tumors These results strongly bolster the emerging notion that 

the ‘stemness window’ or ‘tumor-initiating window’ is mostly positioned midway on the ‘EMT 

axis’ with E and M phenotypes as its two ends. 

On a molecular level, hybrid E/M cells have been shown to co-express CD24 and CD44 

(CD24hi CD44hi signature).CD24hiCD44hicells are present in multiple breast cancer cell lines, 

and their population is enriched significantly on exposure to acute chemotherapy assault, 

suggesting that these cells represent a drug-tolerant subpopulation capable of repopulating an 

entire tumor.These cells have upregulated JAG1 levels but lower DLL4 levels, implicating 

JAG1—already described as a key target to possible break CTC clusters—in mediating 

chemoresistance. Furthermore, we observed that HDAC inhibitors that can induce de-

differentiation of cancer cells into tumor-initiating cells and increase the mammosphere 

formation efficiency and ALDH activity in metaplastic SUM159 cellsalso expands the 

CD24hi CD44hi subpopulation  

 

 

HDAC inhibitors expand the CD44+/CD24+ subpopulation. Flow cytometry analysis of 

expression of CD24 and CD44 in a ALDH−and b ALDH+ SUM159 cells showing a shift from 

the CD44+/CD24− in the vehicle-treated to a CD44+/CD24+ population in 1 mM VA or 1 µM 

SAHA treated cells. Representative flow cytometry data is shown. Gating was set to unstained 

control cells.For analyzing the CD44/CD24 subpopulation, cells were harvested with trypsin, 

centrifuged and re-suspended in phosphate buffered saline (PBS) (105 cells/ml). Cells were 

incubated with APC-conjugated CD44 and PE-conjugated CD24 antibodies (BD Biosciences, 

San Diego, CA, USA) for 30 min in ice at concentrations recommended by the manufacturer. 

https://www.nature.com/articles/s41523-017-0023-9/figures/4
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Cells incubated in PBS and cells single-stained with APC-conjugated or PE-conjugated 

antibodies served as controls. Cell analysis for the expression of CD44 and CD24 was performed 

using a Beckman Coulter machine and the data files were analyzed using FlowJo software 

(Treestar, Ashland, OR) 

 

. Put together, these studies exemplify an overlap of molecular mechanisms contributing to a 

hybrid E/M phenotype or CTC clusters and those mediating chemoresistance and/or metastasis-

initiation. 

IBC: a model for clustered dissemination 

IBC is a highly aggressive locally advanced breast cancer with poor prognosis. In the USA, 

although it constitutes only 2–4% of breast cancer cases, IBC patients account for 10% of breast 

cancer related mortality annually. IBC patients typically have swelling and redness in skin and 

skin edema, instead of a mass detected by mammography.At the time of diagnosis, most IBC 

patients already show signs of lymph node metastasis, and 30% have distant metastases, as 

compared to 5% of patients in non-IBC breast cancers. Many molecular and behavioral aspects 

of IBC suggest it to be an ideal model system that manifests the traits of a hybrid E/M 

phenotype, collective cell invasion, and consequent aggressiveness. 

A key difference in IBC and non-IBC is the ubiquitous presence of E-cadherin in primary 

tumors, tumor emboli or clusters in the lymphatic system, and metastases, a presence which 

might appear paradoxical given the established role of E-cadherin as a metastasis suppressor in a 

variety of cancers. On the contrary, E-cadherin appears to augment the invasion of SUM 149 

cells, an IBC cell line, by increasing the levels of matrix metalloprotease enzymes such as MMP-

1 and MMP-9, suggesting that E-cadherin can promote IBC progression. Recent characterization 

of metastatic breast cancer cells show that they retain some levels of epithelial adhesion genes 

such as E-cadherin that E-cadherin is essential for leveraging the advantages of the osteogenic 

niche and consequent colonization of bone by breast cancer cells, thereby providing potential 

mechanistic insights into the role of E-cadherin in IBC. 

Another hallmark of IBC is the presence of numerous cohesive clusters in the lymphatics and 

their resistance to multiple therapies.As compared to non-IBC patients, IBC patients can have 

larger and a higher frequency of clusters of CTCs and these clusters have a stronger association 

with survival,potentially due to their resistance to severe therapeutic assaults. These clusters or 

emboli have accumulation of E-cadherin due to its altered trafficking,accumulation which may 

aid the passive dissemination of these emboli.Passive dissemination can facilitate metastasis in 

various contexts,and investigating active vs. passive dissemination mechanisms during 

intravasation can help reconcile the controversy on the role of EMT in metastasis. 



PHARMATECH OUTLOOK  

 

    

 

17 | P a g e  

JULY-SEPTEMBER 2016              VOLUME 3 ISSUE 3 

Transfection of dominant negative E-cadherin in MARY-X, a mouse model for IBC that exhibits 

tight aggregates of individual tumor cells held by E-cadherin in suspension, reduces the 

formation of these emboli,indicating a role for E-cadherin in maintaining the clustered 

phenotype. These results are reminiscent of implications of E-cadherin in collective chemotaxis 

in vivo,and that knockdown of GRHL2 or OVOL2—top activators of E-cadherin—disrupt 

collective finger-like motion in vitro in lung cancer cells. Another potential mechanism through 

which E-cadherin can drive aggressive behavior is the survival of clusters in the bloodstream by 

‘synoikis’, i.e., activation of survival signals through junctional adhesions between neighboring 

cells. 

Besides maintaining E-cadherin levels, IBC cells often also express mesenchymal proteins such 

as vimentin, thereby adding to the interpretation of IBC as a manifestation of a hybrid E/M 

phenotype—(a) FC-IBC-02 cells express vimentin alongside E-cadherin and other markers of 

epithelial phenotype such as EpCAM, (b) compared to MDA-MB-231, multiple IBC cell lines—

MDA-IBC-3, SUM 190, FC-IBC-02, and SUM149—have intermediate levels of ZEB1, a 

proposed marker for hybrid E/M phenotype (c) FC-IBC-02 cells both in mammospheres and 

adherent conditions express SLUG (SNAI2), a key mediator of a partial EMT state during 

mammary morphogenesisand JAG1 that can contribute in maintaining a cluster of cells in a 

hybrid E/M phenotype. Furthermore, FACS analysis of cell line and mouse models of IBC—

SUM 149, Mary-X, FC-IBC-01, and FC-IBC-02—indicates that a large percentage of cells are 

CD24hi CD44hi, the proposed signature for a hybrid E/M phenotype. In contrast, mesenchymal 

cells such as MDA-MB-231 predominantly express CD44 (a mesenchymal stem cell marker) but 

lack CD24 (an epithelial marker). 

The predominance of CD24hi CD44hi cells can be an important underlying reason for resistance 

of IBC against chemotherapy and radiotherapy. CD24hi CD44hi cells represent the adaptive drug 

tolerant population that is enriched upon treatment of multiple breast cancer cell lines with 

docetaxel. These cells indicate a higher proclivity for Notch-Jagged signaling instead of Notch-

Delta signaling. These observations are consistent with those showing that drug-resistant small 

cell lung cancer H69-AR cells have higher levels of JAG1 but lower levels of DLL4 as compared 

to the parental H69 population. Significantly high levels of IL-6 in serum of IBC patients as 

compared to non-IBC patients, overexpression of IL-6 in IBC carcinoma tissues, and secretion of 
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IL-6 by IBC cell lines SUM149 and SUM190 and supporting stromal cells can augment Notch-

Jagged signaling, thereby contributing to radiation resistance of these cell lines and IBC 

progression. Notch-Jagged signaling can also mediate high tumor-initiating potential in IBC. 

Lymphovascular emboli of MARY-X shows an addiction for Notch 3, and its knockdown can 

induce apoptosis and inhibit the levels of a stem cell marker CD133. The emboli of human IBC 

exhibits immunoreactivity for both cleaved Notch 3 intracellular domain and stem cell markers 

such as ALDH1. 

Multiple lines of evidence indicate that an induced transition from a hybrid E/M profile of IBC to 

a fully mesenchymal phenotype can reduce IBC aggressiveness. For instance, overexpression of 

ZEB1 or knockdown of E-cadherin, either of which can induce and often maintain a complete 

EMT phenotype, reduced the in vivo growth of SUM 149 primary and metastatic tumors. E-

cadherin knockdown also reduced the in vivo growth of 4T1 and MARY-X cells.Similarly, 

invasion of IBC cells is disrupted by exposure to TGFβ,a potent inducer of EMT that can induce 

a complete EMT and consequently single-cell migration phenotype.Consistently, a common 

feature of multiple pre-clinical models of IBC, independent of subtype, is the expression of 

SMAD6, a repressor of TGFβ signaling by its ability to inhibit SMAD4.Furthermore, high 

incidence of brain metastasis as reported in IBC patients can be reduced by knockdown of miR-

141—a miR-200 family member that prevents EMT induction suggesting that a complete 

mesenchymal phenotype lacks the potential to colonize the brain. 

Conclusion 

Overall, observations in IBC mouse and cell line models and in vivo experiments on CTC 

clusters challenge the hypothesis that a total loss of E-cadherin is necessary for metastasis. Such 

loss of epithelial markers has often been considered synonymous of an EMT, therefore these 

results question the indispensability of at least a complete abrogation of epithelial traits, and 

rather strongly suggest a potentially crucial role of partial retention of epithelial traits (hybrid 

E/M phenotype) in establishing metastasis, at least in IBC. For instance, limited E-cadherin 
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levels at the adherens junctions of cells in a CTC cluster can orchestrate synoikis and therefore 

prevent CTC clusters from death in circulation. 

. 
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"Change does not necessarily assure progress, but progress implacably requires change. Education is 

essential to change, for education creates enchanting desires and the competence to satisfy them. Our 

motto is to enlighten, inspire young women to set their hearts on fire, give wings to their dreams and to 

craft our institution, a quintessential arena to hone their power of knowledge to acts as ambassadors of 

change and guiding angels of progress." 

I went through the articles and other content published in this magazine. They amply demonstrate the 

communication skills, poetic prowess, imagination and creativity, humor and humanism, technical 

competence, and patriotism of the contributors. I wish this maiden attempt all success. Let there be more 

contributions in future. 
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                                                                                                                FOUNDER CHAIRMAN 
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Principal & Professor 

 

"Dr. M Sudhakar has an experience of 30 Years in the field of teaching and administration. He is 

resourceful person for various AICTE workshops. His 100 research publications and 150 

research paper presentations of national and international order, stands as testimony to his 

strengths. He is bent on making this college in to one of the most sought after centers for 

excellence, through its quality education and research orientation. He is the life member of 

professional bodies like IPA, APTI and IPGA. He is the executive member of APTI (AP branch). 

He is the member of board of studies for pharmacy in Osmania University. Under his successful 

guidance one candidate was awarded Ph.D by JNTUniversity, Hyderabad. He guided 8 Ph.D 

candidates .At present he is guiding 6 candidates for Ph.D Programs. He is the resource person 

for video lectures in pharmaceutics."" 
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Vision 

To be a model pharmacy institution in dynamic equilibrium with its social, 

ecological and economic environment striving continuously for excellence in 

pharmacy education, research and revolutionizing patient care in college and the 

world. 

Mission 

Malla Reddy college of Pharmacy(MRCP) with the Motto of " Tama Soma 

Jyothirgamaya " exists to provide exemplary student centered undergraduate and 

post graduate education, training and research in time with public health needs and 

extends in constructing team sprit, originality, competence in students as per global 

challenges to make them pioneers of Indian vision of modern society. 
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ABOUT THE COLLEGE  

 Malla Reddy College of Pharmacy started B. Pharmacy in 2004 with the approval 

of AICTE, PCI and affiliated to Osmania University, Hyderabad. Further, the 

college started Pharm D, Pharm D (PB) and M.Pharmacy. The institute has three 

post graduate departments viz., Pharmaceutics, Pharmacology, Pharmaceutical 

analysis and Quality assurance. The college is recognized as research center by 

Osmania University for the award of Ph.D. in Pharmaceutical sciences and B. 

Pharm course offered by the college is accredited by NBA.. The Pharmacy 

education is designed to ensure that the newly qualified pharmacist has the 

necessary knowledge and skills to commence practicing competently in a variety 

of settings including community and hospital pharmacy and the pharmaceutical 

industry. Continuing in the professional development must then be a lifelong 

commitment for every practicing pharmacist. The education, which a pharmacy 

student receives, will affect the knowledge gained, the skills learned and the 

attitudes taken. All of which have an impact on how a pharmacy graduate will 

practice pharmacy in the future. Malla Reddy  College of Pharmacy is an Institute 

where the students are inspired and guided and they are trained with best 

knowledge and all the possible skills. Its savvy infrastructure, the state of-the-art 

laboratories and eminent teaching faculty are the exclusive strengths of the 

institution.  

The college is functioning from its campus in a total area of 2.5 acres and has 

spacious laboratories and well ventilated and furnished classrooms. High quality 

equipment for laboratories is also procured very ambitiously. The college 

maintains a very good library with a large collection of books and subscribes a 

good number of standard journals (National and International). The staff members 

of the college are well qualified and sufficiently experienced. The students in the 

college are greatly monitored and motivated by the highly qualified and 

experienced faculty. The students with the extraordinary skills are identified and 

encouraged to present their knowledge at various seminars/conferences. They are 

also guided to publish their research work in the reputed National and International 

journals.  
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PREPARATION AND CHARACTERIZATION OF 

PITAVASTATIN SOLID DISPERSIONS 

                                     Dasari Nirmala, P.Ashok Chakradhar, M. Sudhakar 

                                                     MALLA REDDY COLLEGE OF PHARMACY 

 

ABSTRACT:

 

Pitavastatin has low aqueous solubility resulting in low oral bioavailability and 

thus presents a challenge in formulating a suitable dosage form. To improve the 

aqueous solubility, a solid dispersion of Pitavastatin was prepared using mannitol 

as carrier by using different methods like physical mixture, melt solvent and 

melting method. 12 different formulations were prepared by various ratios of 

carrier and drug. FT-IR spectrum reveals that there is no possible interaction 

between drug and polymer. In vitro drug release studies shows that cumulative 

release of 99.68% using of melting method (mannitol 1:4) as compared to pure 

drug 43.1%.drug content estimation studies reveals that for all the formulation drug 

content within in the range of ±5% these were acceptable as per pharmacopoeial 

limits. As per the above results represented for formulation-4, it is obvious that 

Pitavastatin Mannitol (1:4) (melting method.) is proved to possess enhanced 

dissolution profile compare to other formulations. These results suggest that solid 

dispersion of pitavastatin using mannitol as carrier is a promising approach for oral 

delivery of Pitavastatin. 

 

 

 

http://rjptonline.org/AbstractView.aspx?PID=2016-9-5-17
http://rjptonline.org/AbstractView.aspx?PID=2016-9-5-17
https://scholar.google.co.in/scholar?q=%22Dasari%20Nirmala%22
https://scholar.google.co.in/scholar?q=%22P.Ashok%20Chakradhar%22
https://scholar.google.co.in/scholar?q=%22M.%20Sudhakar%22
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Digoxin Use and Subsequent Clinical Outcomes in Patients With  Atrial 

Fibrillation With or Without Heart Failure 

                                                  G Sandhya, D Hima Bindhu , M Santhosh 

                                                   MALLA REDDY COLLEGE OF PHARMACY 

Abstract 

Background 

Digoxin is widely used in patients with atrial fibrillation despite the lack of randomized 

controlled trials. Observational studies report conflicting results regarding its association with 

mortality, perhaps because of residual confounding by the presence of heart failure (HF). 

Methods and Results 

In the ENGAGE AF‐TIMI 48 (Effective Anticoagulation With Factor Xa Next Generation in 

Atrial Fibrillation‐Thrombolysis in Myocardial Infarction 48) trial, clinical outcomes of patients 

with atrial fibrillation with and without HF were examined by baseline digoxin use during a 

median follow‐up of 2.8 years. HF was defined at baseline as prior or current clinical stage C or 

D HF. Of 21 105 patients enrolled, 6327 (30%) were treated with digoxin at baseline. Among 

patients withoutHF (n=8981), digoxin use (20%) was independently associated with sudden 

cardiac death (adjusted hazard ratio, 1.51; 95% CI, 1.10–2.08), with no significant interaction by 

age, sex, left ventricular ejection fraction, renal function, or concomitant medications (P>0.05 

for each). Consistent results were observed using propensity matching (adjusted hazard ratio for 

sudden cardiac death, 1.90; 95%CI, 1.36–2.65). Among patients with HF (n=12 124), digoxin 

use (37%) was associated with an increase in all‐cause death, cardiovascular death, sudden 

cardiac death, and death caused byHF/cardiogenic shock (P<0.01 for each), but not with 

noncardiovascular death, stroke/systemic embolism, or myocardial infarction. 

Conclusions 

In this observational analysis of patients with atrial fibrillation without investigator‐reported HF, 

digoxin use was significantly associated with sudden cardiac death. While residual confounding 

cannot be excluded, the association between digoxin use and worse clinical outcomes highlights 

the need to examine digoxin use, particularly when prescribed to control heart rate in patients 

with atrial fibrillation in a randomized trial. 
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PROTECTIVE EFFECT OF HYDROALCOHOLIC EXTRACT 
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NEUROTOXICITY IN RATS 
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1.Malla Reddy College of Pharmacy, Department of Pharmacology, Maisammaguda, 

Secunderabad, Affiliated to Osmania University, Hyderabad, India  

2.Vishnu Institute of Pharmaceutical Education and Research, Department of Pharmacology, 

Affiliated to JNTUH, Narsapur, Hyderabad, India  

*Corresponding author e-mail: ranileo.rani@rediffmail.com 

ABSTRACT 

 In the present study, tubers of Gloriosa superba Linn (Liliaceae) was selected for evaluating the 

effect of hydroalcoholic extract of Gloriosa superba linn in lead induced neurotoxicity in rats. 

Thirty six wistar rats (150- 200g) were selected and divided into six groups of six in each. Group 

I (normal control) received distilled water, group II-lead nitrate (10 mg/kg, p.o.), group III-lead 

nitrate + vitamin E (10 mg/kg, p.o. + 100 mg/kg, p.o.), group IV-lead nitrate + HEGS (10 mg/kg, 

p.o. + 50 mg/kg, p.o.), group V-lead nitrate + HEGS (10 mg/kg, p.o. + 100 mg/kg, p.o.), group 

VI-lead nitrate + HEGS (10 mg/kg, p.o. + 200 mg/kg, p.o.) experiment was carried out for 21 

days. At end of the experiment various behavioral, biochemical and histopathological 

assessments were carried out. The animals showed increase in transfer latencies indicating 

learning and memory implairment in lead control group, but administration of hydroalcoholic 

extract of Gloriosa superba Linn decreased the transfer latencies, strengthened its memory 

improvement action in drug treated animals.Hence showed decrease in muscle strength measured 

by rota-rod test whereas, in hydroalcoholic extract of Gloriosa superba linn treated group there 

was improvement in muscle strength. The locomotor activity assessed by actophotometer and 

open field test was decreased in lead nitrate group compared with hydroalcoholic extract of 

Gloriosa superba Linn treated group. Biochemical analysis of brain revealed that the chronic 

administration of lead nitrate significantly increased lipid peroxidation and decreased levels of 

catalase (CAT), reduced glutathione (GSH) and glutathione reductase (GR), an index of 

oxidative stress process. Administration of hydroalcoholic extract of Gloriosa superba Linn 

attenuated the lipid peroxidation and reversed the decreased brain CAT and GSH levels. Lead 

exposed rats showed increased levels of various serum parameters like glucose, ALT, ALP, TG 

and TC. Lead toxicity also leads to alteration in acetylcholinesterase levels, might have caused 

mailto:ranileo.rani@rediffmail.com
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neurobehavioral changes which was measured by the change in acetylcholinesterase activity but 

prior administration of hydroalcoholic extract of Gloriosa superba Linn ahead of lead nitrate 

ameliorated the change. There was marked changes at the subcellular level which were observed 

by histopathology studies in lead treated group and better improvement in these changes was 

observed in hydroalcoholic extract of Gloriosa superba Linn treated group. Therefore 

hydroalcoholic extract of Gloriosa superba Linn helps to combat the oxidative stress produced by 

the accumulation of lead in the body. 

INTRODUCTION  

The root name neuro comes from the Greek word meaning “nerve.” Toxicity means “the action 

of poisonous properties or materials.” Neurotoxicity is defined as the damage to the nervous 

tissue from toxic substances. It can affect the central nervous system or the peripheral nervous 

system. Neurotoxicity occurs when the exposure to natural or artificial toxic substances, which 

are called neurotoxins, alters the normal activity of the nervous system in such a way as to cause 

damage to nervous tissue. This can eventually disrupt or even kill neurons, key cells that transmit 

and process signals in the brain and other parts of the nervous system. The agent that causes 

neurotoxicity is called a neurotoxin or sometimes a neurolysin. A neurotoxin is a substance that 

has the property of destroying the nerve cells called ganglion and cortical cells. A ganglion is a 

group of nerve cells that serves as a central point from which transmission of nerve impulses 

originate. Cortical cells are cells in the cerebral cortex of the brain. Neurotoxins may be natural 

substances that impair how nerves functions by blocking their electrical activities. Lead, 

although one of the most useful metals, is also one of the most toxic environmental pollutant 

which is detected in almost all phases of biological systems. Lead is known to induce a broad 

range of physiological, biochemical, and behavioural dysfunctions in laboratory animals and 

humans1 (Flora et al., 2006), including central and peripheral nervous systems (Bressler et al., 

1999)2 , haemopoietic system (Lanphear et al., 2000)3 , cardiovascular system (Khalil- Manesh 

et al., 1993)4 , kidneys (Poprawa and Kapusta, 2004)5 , hepatic (Patra et al., 2001)6 and male 

(Lancranjan et al., 1975)7 and female reproductive systems (Ronis et al., 1998)8 . Several 

researches have demonstrated that lead can cause neurological, hematological, gastrointestinal, 

reproductive, circulatory, and immunological disorders. Considering that lead toxicity is 

currently one of the serious problem worldwide, there is still no specific, reliable and safe 

treatment. Several metal chelators (CaNa2EDTA and DMSA) have been used to manage lead 

toxicity in the event of exposure but none are suitable in reducing lead body burden (Osweiler, 

1999)9 . Moreover these chelators in turn are potentially toxic (Gilman, 1991)10 and often fail to 

remove Pb burden from all body tissues (CorySlechta et al., 1987)11 . The mechanisms of lead 

induced neurotoxicity are complex. Oxidative stress, membrane biophysics alterations, 

deregulation of cell signalling, and the impairment of neurotransmission are considered as key 

aspects involved in lead neurotoxicity. The mechanism involves toxicity by oxidative stress12 
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and free radical damage via two separate, albeit related, pathways: (a) the generation of reactive 

oxygen species (ROS), including hydroperoxides, singlet oxygen, and hydrogen peroxide, and 

(b) the direct depletion of antioxidant reserves13 . Vitamin E is a fat soluble vitamin with 

numerous biological functions (Flora, 2002)14. It possesses powerful anti-oxidative properties, 

operative in the membrane to prevent lipid peroxidation by obstructing the free radical chain 

reaction. Sajitha et al., (2010)15 reported that vitamin E administered to rats counteracted the 

deleterious effect of lead by scavenging free radicals and thus preventing oxidative stress. Lead 

induced ALAD inhibition in the erythrocytes was found to be reversed by the treatment with 

vitamin E (Rendon-Ramirez et al., 2007)16. Vitamin E was also found to be helpful in restoring 

thyroid dysfunction by maintaining the hepatic cell membrane architecture disrupted indirectly 

by lead induced lipid peroxidation. Effect of vitamin E in combination with other antioxidants 

has been found to be more pronounced than its individual administration. Flora et al (2003)17 

reported that co-administration of vitamin E with monoisoamyl derivative (MiADMSA), which 

is a thiol chelator, exerts an elevated recovery from lead burden in rats. Interestingly, α-

tocopherol is capable of reducing ferric iron to ferrous iron (i.e. to act as a pro-oxidant). 

Moreover, the ability of α-tocopherol to act as a pro-oxidant (reducing agent) or antioxidant 

depends on whether all of the α-tocopherol becomes consumed in the conversion from ferric to 

ferrous iron or whether, following this interaction, residual αtocopherol is available to scavenge 

the resultant ROS (Yamamoto & Nike, 1988). Gloriosa superba lilies valued much for their 

distinctive, showy and vividly colored blooms. While it’s unusual climbing habits makes 

Gloriosa superba an eye catching addition to any home garden, its extreme toxicity requires the 

most cautious of handling. Gloriosa superpa is one of the medicinal plant grown as a commercial 

crop and will give good returns. Among the medicinal crops it gives more returns like cash 

crops. The generic name Gloriosa means ‘full of glory’ and superb means ‘superb’, alluding to 

the striking red and yellow flowers. Gloriosa is a genus of ten species in the plant family 

Colchicaceae18 and include the formerly recognised genus Littonia. The aimed at investigating 

the effect of Gloriosa superba Linn. Hydroalcoholic extract on lead induced neurotoxicity in rats 

by the determination of various behaviour parameters ,biochemical parameters,antioxidant 

parameters and histological examination. 

 MATERIALS AND METHODS Animals : Healthy male Sprague Dawley rats (5–7 week old) 

weighing 250-300g, obtained from Teena labs, Bachupally, Hyderabad, were used for the present 

study. The animals were housed in standard polypropylene cagesand maintained at an ambient 

temperature with natural day-and-night cycles (12:12 h light and dark cycles). Standard 

pelletized feed and tap water were provided ad libitum. All procedures were conducted as per 

guidelines of the committee for the purpose of control and supervision of experimental animals. 

All the pharmacological experimental protocols were approved by the Institutional Animal 

Ethics Committee (Reg no: MRCP/CPCSEA/IAEC/2011-12/MPCOL/30). Animals were 
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grouped, one to five per cage and were allowed a one-week habituation period to the animal 

room before testing.  

Experimental methodology: 

 The rats were randomly assigned into six different groups (n = 6). Group I (normal control) 

received distilled water, group II-lead nitrate (10 mg/kg, p.o.), group III-lead nitrate + vitamin E 

(10 mg/kg, p.o. + 100 mg/kg, p.o.), group IV-lead nitrate + HEGS (10 mg/kg, p.o. + 50 mg/kg, 

p.o.), group V-lead nitrate + HEGS (10 mg/kg, p.o. + 100 mg/kg, p.o.), group VI-lead nitrate + 

HEGS (10 mg/kg, p.o. + 200 mg/kg, p.o.) experiment was carried out for 21 days. Behavioral 

studies: Rota-rod test: Rats were subjected to rota-rod test over the course of experiment to 

measure changes in their balancing behavior. Finally, at the end of the study number of falls in 

5min interval was measured to assess their balancing behavior. Locomotor activity: The 

spontaneous locomotor activity of each rat was recorded individually for 10 min using 

actophotometer. The locomotor activity (horizontal activity) can be easily measured using an 

actophotometer which operates on photoelectric cells which are connected in circuit with a 

counter. When the beam of light falling on the photo cell is cut off by the animal, a count is 

recorded. Open field test: Rats were adapted to the open-field test before the test, and monitored 

for behavioural changes at the end of the study. Parameters like total time immobile, total 

immobile episodes were estimated Serum sample preparation: At the end of experimental period 

21 days, animals were sacrificed using light ether anaesthesia and the blood samples were 

collected into blood collecting tubes by cardiac puncture from all animals. The blood samples 

were allowed to clot for 60 min at room temperature. Serum was separated by centrifugation 

using cool centrifuge (REMI) at 4000 rpm for 15 min and stored at -200 C which was later used 

for estimation of various serum parameters like TG, TC, ALP, ALT, glucose. Tissue sample 

preparation: Animals were sacrificed by cervical dislocation with light ether anesthesia and the 

brain of each rat was removed and washed well with ice cold saline to remove blood and stored 

at -80ºC. Later the brain was taken and minced into small pieces and a total of 10% homogenate 

was prepared using phosphate buffer (0.1M, pH 7.4) containing 1mmol ethylene diamine-tetra-

acetic acid (EDTA), 0.25M sucrose, 10mM potassium chloride (KCL) and 1mM phenyl methyl 

sulfonyl fluoride (PMSF) with a homogenizer (REMI) fitted with a Teflon plunger, which was 

centrifuged at 8000 rpm for 30min at 4o c to yield the supernatant. Later the supernatant was 

used for the estimation of acetyl cholinesterase (AChE) and antioxidant parameters (MDA, GSH, 

CAT, and glutathione reductase). Tissue Biochemical studies Lipid Peroxidation assay: The 

method of Ohkawa et al., (1979) was used for the estimation19.The principle is based on 

polyunsaturated fatty acid from the lipid of cell membrane on lipid peroxidation, caused by 

reactive oxygen species converted to TBARS like MDA. In case of oxidative stress TBARS 

increase in plasma and tissue. The supernatant (0.2 ml) of the homogenate was mixed with 

sodium laurylsulphate (8.1%; 0.2 ml), acetic acid (30%; pH 3.5; 1.5 ml), thiobarbituric acid (1.5 
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ml), and the volume was made up to 4 ml with distilled water. It was incubated for 1 h at 950C to 

develop a pink color, and the solution is cooled followed by addition of distilled water (1 ml).and 

absorbance was measured spectrophotometrically at 532 nm using U.V – Visible 

spectrophotometer and the MDA content with extinction coefficient of 156 nM-1 cm-1 and was 

expressed as nM/mg of protein. Reduced Glutathione Assay: GSH concentration was measured 

by method described by Ellman et al., (1959)20.To 2ml of 0.1M potassium phosphate pH 8.4, 

0.1ml of standard or experimental sample, 0.5ml of DTNB were added and made the volume up 

-calcium and embedded in paraffin wax. The sections of 7– 9 mm of thickness were cut and 

dewaxed in xylene, hydrated in decreasing percentage of alcohol and stained with hematoxylin. 

They were then dehydrated in increasing percentage of alcohols, till 70% and stained with 1% 

alcoholic eosin. They were differentiated in 90% alcohol and cleared in xylene. These stained 

sections were observed under the microscope (Zeiss Primo star) for histopathological analysis.  

Statistical analysis: All the results were expressed as mean ± SEM. The data was analyzed using 

one-way analysis of variance (ANOVA) followed by Student t-test. P-values  

Decreased plasma concentration of ALP, TC, TG and glucose levels in Gloriosa superba extract 

treated animals suggests that the drug exhibits neuro-protective activity.23 Increased levels of 

MDA reflect the stimulatory effects of lead on lipid peroxidation. The depletion of CAT and 

GSH enzymes were observed which is taken as marker of oxidative stress. The decreased 

activity might have resulted from the oxidative modification of genes that control these enzymes. 

In lead nitrate treated rats, the lower activity of total antioxidants resulted in an increase of 

oxidants such as TBARS. The decrease of the antioxidant versus oxidant ratio plays a crucial 

role in generating a condition of oxidative stress. All of these records are in agreement with a 

decrease in the total antioxidant capacity. Several antioxidants have been studied for the 

reduction of oxidative stress occurring in neurodegenerative disorders. Co-administration of 

Gloriosa superba extract (200 mg/ kg) to lead exposed groups, prevented oxidative stress 

revealing its protective role. In the present study, Gloriosa superba extract has shown significant 

decrease in the MDA levels, increased the antioxidant defensive enzymes such as CAT and 

GSH, indicating the antioxidant activity of the extract. These results could confirm that the 

hydroalcoholic extract of Gloriosa superba is having the protective effect against the lead 

induced neurotoxicity. 

Group I: Normal                                                      Group II: Lead nitrate 
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Group III: Lead nitrate + vit E                                   Group IV: Lead nitrate + HEGS 

    

Group V: Lead nitrate + HEGS                                 Group VI: Lead nitrate + HEGS       

              

Conclusion : 

The hydroalcoholic extract has shown the ability tomaintain the normal functioning of brain. 

From the above preliminary study, we conclude that thehydroalcoholic extract of Gloriosa 

superba is provedto be one of the herbal remedies for brain ailment. 
 

REFERENCES : 

 

1.Flora, S.J.S., Flora, G., Saxena, G. Environmental occurrence, health effects and management 

of lead 

poisoning” In: Cascas SB, Sordo J, editors. Lead chemistry, analytical aspects, environmental 

impacts and 

health effects. Netherlands: Elsevier Publication. 2006;22: 158-228. 



PHARMATECH OUTLOOK  

 

    

 

15 | P a g e  

JULY-SEPTEMBER 2016              VOLUME 3 ISSUE 4 

2. Bressler, J., Kim, K.A., Chakraborti, T., Goldstein, G. Molecular mechanisms of lead 

neurotoxicity. 

Neurochem. 1999; 24: 595-600. 

3. Lanphear, B.P., Dietrich, K., Auinger, P., Cox, C. Cognitive defcits associated with blood lead 

concentrations <10 μg/ dl in US children and adolescents. Public Health Rep; 2000;10: 115: 521-

9. 

4. Khalil-Manesh, F., Gonick, H.C., Weiler, E.W., Prins, B., Weber, M.A., Purdy, R.E. Lead- 

induced 

hypertension: possible role of endothelial factors. Am J Hypertens; 1993;6: 723-9. 

5. Damek-Poprawa, M., Sawicka-Kapusta, K. Histopathological changes in the liver, kidneys, 

and testes of 

bank voles environmentally exposed to heavy metal emissions from the steelworks and zinc 

smelter in 

Poland. Environ. Res; 2004; 96: 72-8. 

6. Patra, R.C., Swarup, D., Dwidedi, S.K. Antioxidant effects of α-tocopherol, ascorbic acid and 

L-methionine 

on lead-induced oxidative stress of the liver, kidney and brain in rats. Toxicol; 2001; 162: 81-88. 

7. Lancranjan, I., Popescu, H.I., Gavanescu, O., Klepsch, I., Serbanescu, M. Reproductive ability 

of workmen 

occupationally exposed to lead. Arch. Environ. Health; 1975; 39: 431-440. 

8. Ronis, M.J.J., Bedger, T.M., Shema, S.J. Endocrine mechanism underlying the growth effects 

of 

developmental lead exposure in rat. J. Toxicol. Environ. Health; 1998; 54: 101-20. 

9. Osweiler, G.D. Williams and Wilkins Philadelphia. Veterinary Toxicology. 1999;181-185. 

10. Gilman, A.G., Rall, T.W., Nies, A.S., Taylor, P. Goodman and Gilman’s. The Pharmacology 

basis of 

therapeutics. Pergamon: New York. 1991;234-238. 

11. Coryslechta, D.A., Weiss, B., Cox, C. Mobilization and redistriobution of lead over the 

course of calcium 

disodium ethylenediamine tetraacetae chelation therapy. J. Pharmacol. Exp. Ther; (1987); 243: 

804- 813. 

12. I. A. Bergdahl and S. Skerfving, “Biomonitoring of lead exposure—alternatives to blood,” 

Journal of 

Toxicology and Environmental Health A: Current Issues, 2008; vol. 71, no. 18: 1235–1243. 

13. T. Sanders, Y. Liu, V. Buchner, and P. B. Tchounwou, “Neurotoxic effects and biomarkers 

of lead 

exposure: a review,” Reviews on Environmental Health, vol. 24, no. 1, pp. 15–45, 2009. 

 

 

BRIVIACT-A REVIEW 

Chittari Alekhya, Sravya Teddu, Dr. B.V. S. Lakshmi. 
Department of Pharmacy Practice, 

Malla Reddy Hospital, Hyderabad, Telangana, India-500055 



PHARMATECH OUTLOOK  

 

    

 

16 | P a g e  

JULY-SEPTEMBER 2016              VOLUME 3 ISSUE 4 

 

Abstract:  
BRIVIACT (brivaracetam) is indicated as adjunctive therapy in the treatment of partial-onset 

seizures in patients 16 years of age and older with epilepsy. Approximately one third of patients 

with epilepsy fail to respond to existing medications. Brivaracetam is a novel high affinity SV2A 

ligand with approximately 20-fold higher affinity for SV2A protein than levetiracetam. Its 

effectiveness in reducing the frequency of seizures was demonstrated in 3 placebo-controlled 

trials in 1550 patients who were also taking other antiepileptic drugs (AEDs) concomitantly. In 

January 2016, the European Commission granted the marketing authorization for BRIVIACT® 

as an adjunctive therapy in the treatment of partial-onset seizures with or without secondary 

generalization in adult and adolescent patients from 16 years of age with epilepsy. 

 

INTRODUCTION:  

Epilepsy is a brain disorder that causes people to have recurring seizures. A seizure is an episode, 

usually of relatively short duration, of abnormal brain activity. Seizures can cause a variety of 

symptoms, including uncontrolled movements or spasms, abnormal thinking and behavior, and 

abnormal sensations. Muscle spasms can be violent, and loss of consciousness can occur. 

Seizures occur when clusters of nerve cells (neurons) in the brain undergo uncontrolled 

activation. A partial onset seizure begins in a limited area of the brain. BRIVIACT® is a new 

molecular entity that was rationally designed and developed by UCB. It was approved by the 

FDA in February 2016. Briviact is specifically indicated as adjunctive therapy in the treatment of 

partial-onset seizures in patients 16 years of age and older with epilepsy. It displays a high and 

selective affinity for synaptic vesicle protein 2A (SV2A) in the brain, which may contribute to 

the anticonvulsant effect. However, the precise mechanism by which Briviact exerts its 

anticonvulsant activity is not known. DESCRIPTION: The chemical name of BRIVIACT 

(brivaracetam) is (2S)-2-[(4R)-2-oxo-4-propyltetrahydro-1H-pyrrol-1- yl] butanamide. Its 

molecular formula is C11H20N2O2 and its molecular weight is 212.29. The chemical structure 

is: Brivaracetam is a white to off-white crystalline powder. It is very soluble in water, buffer (pH 

1.2, 4.5, and 7.4), ethanol, methanol, and glacial acetic acid. It is freely soluble in acetonitrile 

and acetone and soluble in toluene. It is very slightly soluble in n-hexane. Briviact is supplied in 

three formulations: Tablet, oral solution and injection for intravenous administration. The 

recommended starting dosage is 50 mg twice daily (100 mg per day). Based on individual patient 

tolerability and therapeutic response, the dosage may be adjusted down to 25 mg twice daily (50 

mg per day) or up to 100 mg twice daily (200 mg per day). Briviact must be dispensed with a 

Medication Guide for patients, which provides important information about the medication’s use 

and risks. As is true for all drugs that treat epilepsy, the most serious risks include thoughts about 

suicide, attempts to commit suicide, feelings of agitation, new or worsening depression, 
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aggression, and panic attacks. Rarely, patients may exhibit an allergic reaction associated with 

swelling of the lips, eyelids, or tongue with or without difficulty breathing.  

CLINICAL TRIALS: In all controlled and uncontrolled trials performed in adult epilepsy 

patients, BRIVIACT was administered as adjunctive therapy to 2437 patients. Of these patients, 

1929 were treated for at least 6 months, 1500 for at least 12 months, 1056 for at least 24 months, 

and 758 for at least 36 months. A total of 1558 patients (1099 patients treated with BRIVIACT 

and 459 patients treated with placebo) constituted the safety population in the pooled analysis of 

Phase 3 placebo-controlled studies in patients with partialonset seizures (Studies 1, 2, and 3). 

The adverse reactions presented in Table 2 are based on this safety population; the median length 

of treatment in these studies was 12 weeks. Of the patients in those studies, approximately 51% 

were male, 74% were Caucasian, and the mean age was 38 years. In the Phase 3 controlled 

epilepsy studies, adverse events occurred in 68% of patients treated with BRIVIACT and 62% 

treated with placebo. The most common adverse reactions occurring at a frequency of at least 5% 

in patients treated with BRIVIACT doses of at least 50 mg/day and greater than placebo were 

somnolence and sedation (16%), dizziness (12%), fatigue (9%), and nausea and vomiting 

symptoms (5%). The discontinuation rates due to adverse events were 5%, 8%, and 7% for 

patients randomized to receive BRIVIACT at the recommended doses of 50 mg, 100 mg, and 

200 mg/day, respectively, compared to 4% in patients randomized to receive placebo. Studies 1 

and 2  The primary efficacy analysis for Studies 1• and 2 was based on partial-onset seizure 

frequency during the treatment period adjusted over 7 days  A sequential testing procedure, 

which• required statistical significance at the 0.05 level in both studies, was used to evaluate 

BRIVIACT doses  In Study 1, statistically significant treatment• effect was not observed for the 

50 mg/day dose; the 100 mg/day dose was nominally significant  In Study 2, the 50 mg/day dose 

showed a• statistically significant treatment effect  The primary efficacy analysis for Study 3 

was• based on partial-onset seizure frequency during the treatment period adjusted over 28 days 

PHARMACOKINETICS:  

BRIVIACT tablets, oral solution, and injection can be used interchangeably. Brivaracetam 

exhibits linear and time-independent pharmacokinetics at the approved doses. Absorption 

Brivaracetam is highly permeable and is rapidly and almost completely absorbed after oral 

administration. The median T max for tablets taken without food is 1 hour (range 0.25 to 3 

hours). Co-administration with a high-fat meal slowed absorption, but the extent of absorption 

remained unchanged. Distribution Brivaracetam is weakly bound to plasma proteins (≤20%). 

The volume of distribution is 0.5 L/kg, a value close to that of the total body water. Brivaracetam 

is rapidly and evenly distributed in most tissues. Metabolism Brivaracetam is primarily 

metabolized by hydrolysis of the amide moiety to form the corresponding carboxylic acid 

metabolite, and secondarily by hydroxylation on the propyl side chain to form the hydroxyl 

metabolite. The hydrolysis reaction is mediated by hepatic and extra-hepatic amides’. The 

hydroxylation pathway is mediated primarily by CYP2C19. CYP2C19 poor metabolizers and 
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patients using inhibitors of CYP2C19 may require dose reduction. An additional hydroxyl acid 

metabolite is created by hydrolysis of the amide moiety on the hydroxyl metabolite or 

hydroxylation of the propyl side chain on the carboxylic acid metabolite (mainly by CYP2C9). 

None of the 3 metabolites are pharmacologically active. Excretion Brivaracetam is eliminated 

primarily by metabolism and by excretion in the urine. More than 95% of the dose, including 

metabolites, is excreted in the urine 

Adverse events  

The adverse events reported most often in the clinical studies of brivaracetam include 

somnolence and sedation (16%). dizziness (12%). fatigue (9%). and nausea or vomiting (5%). 

The risk of sedation and other neurologic adverse events is greatest early in treatment, but can 

occur at any time. Patients should be cautioned not to drive or operate machinery until they have 

gained sufficient experience with the medication to determine whether it adversely affects their 

ability to participate in these activities. The concurrent use of other central nervous system 

depressants including alcoholic beverages should be expected to increase the likelihood of 

adverse neurologic events. There have been infrequent reports of hypersensitivity reactions (e.g. 

Bronchospasm, angioedema) in patients treated with brivaracetam, and the drug should be 

discontinued if such events occur. The use of brivaracetam is contraindicated in patients known 

to be hypersensitive to the drug or any of the inactive ingredients in the formulation. 

WARNINGS AND PRECAUTIONS:   

Suicidal Behavior and Ideation: Antiepileptic• drugs, including BRIVIACT, increase the risk 

of suicidal behavior and ideation. Monitor patients taking BRIVIACT for the emergence or 

worsening of depression; unusual changes in mood or behavior; or suicidal thoughts, behavior, 

or self-harm. Advise patients, their caregivers, and/or families to be alert for these behavioral 

changes and report them immediately to a healthcare provider.  Neurological Adverse Reactions: 

BRIVIACT• causes somnolence, fatigue, dizziness, and disturbance in coordination. 

Somnolence and fatigue-related adverse reactions were reported in 25% of patients taking at 

least 50 mg per day of BRIVIACT compared to 14% of patients taking placebo. Dizziness and 

disturbance in gait and coordination were reported in 16% of patients taking at least 50 mg per 

day of BRIVIACT compared to 10% of patients taking placebo. The risk is greatest early in 

treatment but can occur at any time. Monitor patients for these signs and symptoms and advise 

them not to drive or operate machinery until they have gained sufficient experience on 

BRIVIACT.   

Psychiatric Adverse Reactions:  

BRIVIACT• causes psychiatric adverse reactions, including non-psychotic and psychotic 

symptoms. These events were reported in approximately 13% of patients taking at least 50 mg 

per day of BRIVIACT compared to 8% of patients taking placebo. A total of 1.7% of adult 

patients taking BRIVIACT discontinued treatment due to psychiatric reactions compared to 1.3% 
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of patients taking placebo. Advise patients to report these symptoms immediately to a healthcare 

provider.   

Hypersensitivity: BRIVIACT can cause• hypersensitivity reactions. Bronchospasm and 

angioedema have been reported. Discontinue BRIVIACT if a patient develops a hypersensitivity 

reaction after treatment. BRIVIACT is contraindicated in patients with a prior hypersensitivity 

reaction to brivaracetam or any of the inactive ingredients.  Withdrawal of Antiepileptic Drugs: 

As with all• antiepileptic drugs, BRIVIACT should generally be withdrawn gradually because of 

the risk of increased seizure frequency and status epilepticus.  

Pregnancy Advise patients to notify their healthcare provider if they become pregnant or intend 

to become pregnant during BRIVIACT therapy.  Dosing Instructions Counsel patients that• 

BRIVIACT may be taken with or without food. Instruct patients that BRIVIACT tablets should 

be swallowed whole with liquid and not chewed or crushed. Advise patients that the dosage of 

BRIVIACT oral solution should be measured using a calibrated measuring device and not a 

household teaspoon. Instruct patients to discard any unused BRIVIACT oral solution after 5 

months of first opening the bottle. 

CONCLUSION: BRV is a rationally developed third-generation antiepileptic drug with higher 

binding to SV2A and additional mechanisms of actions. Animal studies are promising regarding 

its efficacy in a wide spectrum of epilepsy models. Clinical studies have shown good tolerability 

at dosages of up to 50 mg/day Brivaracetam is included in Schedule V under the provisions of 

the Controlled Substances Act. 
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