
INDEXING

R



About the Journal

Types of Articles

Aims and Scope 

Futuristic Biotechnology (FBT) is a bi-annual journal that publishes broad-spectrum publications with close connection to 

experimental activity in Biological and Biotechnology �elds. FBT is intended for exploring the molecular mechanisms that 

support key biological processes in the �elds of biochemistry, cellular biosciences, molecular biology, plant biotechnology, 

genetic engineering, nanotechnology, and bioinformatics. Furthermore, it also covers topics related to immunology, 

antibody production, protein puri�cation studies, primer synthesis, DNA sequencing, production of transgenic animal 

models, insect resistant crop varieties and edible and ornamental plant varieties.

Research Papers

Short Communications

Review and Mini-reviews

Commentaries

Perspectives and Opinion

Meta Analysis

Case Reports

Case Studies

Case Control Studies

Reviews on recent progress in biotechnology are commissioned by the editors. The purpose of the Futuristic Biotechnology 

is to publish scienti�c and technical research papers to bring attention of International Researchers, Scientists, 

Academicians, and Health Care Professionals towards recent advancements in food sciences. The articles are collected in 

the form of reviews, original studies, clinical studies among others. It may serve as a global platform for scientists in relevant 

�elds to connect and share ideas mutually. This journal is open to all the research professionals whose work fall within our 

scope. Submissions are welcome and may be submitted here.

editor@fbtjournal.com     

FBT VOL. 1 Issue. 1 (Jan-Jun 2021) 



Manuscript Organization

DF VOL. 1 Issue 1 Jan-Jun 2021

Title

The title of the paper should provide a concise statement of the contents of the paper. A good title is very important and will 

attract readers and facilitate retrieval by online searches, thereby helping to maximize citations. The title should include 

topical keywords and allude to the interesting conclusions of the paper. A title that emphasizes the main conclusions, or 

poses a question, has more impact than one that just describes the nature of the study.

Running Head

Running head should be added in the header along with the page numbers.

Type of Article

Research Article/ Case Report/ Review Article/ Opinion/ Short Communication/ Mini Review/ Letter to Editor.

Running Title: A short version of the paper title. 

Keywords: The major keywords used in the article have to be mentioned.

Authors

List here all author names, Author¹, Author² and Author³

¹Author department, University, Country 

²Author department, University, Country 

³Author department, University, Country

*Corresponding Author

Author name, A�liation, Department Name, University Name, Address, City, State, Country, E-mail.

Abstract

Abstract should include a brief content of the article. It should be structured and not more than 250 words. It should 

include following sub headings: Objective, Methods, Results, Conclusions.

 

Abbreviations

If there are any abbreviations in the article they have to be mentioned.

INTRODUCTION
Provide a context or background for the study (i.e.,the nature of the problem and its signi�cance). State the speci�c purpose 

or research objective or hypothesis tested by the study or observation; the research objective is often more sharply focused 

when stated as a question. Both the main and secondary objectives should be made clear, and any pre-speci�ed subgroup 

analyses should be described. Give only strictly pertinent references and do not include data or conclusions from the work 

being reported.

METHODS
The Methods section should include only information that was available at the time the or plan of the protocol. All information 

gathered during the conduct of study should be included in the result section.

Study Design, Inclusion / Exclusion Criteria, Data collection Procedure and Statistical analysis.

RESULTS
Present your results in logical sequence in the text, tables and illustrations, giving the main or most important �ndings �rst.

FBT VOL. 1 Issue. 1 (Jan-Jun 2021) 



Manuscript Organization

Do not repeat in the text all the data in the tables or illustrations; emphasize or summarize only important observations. 

When data are summarized in the Results section, give numeric results not only as derivatives (for example, percentages) 

but also as the absolute numbers from which the derivatives were calculated, and specify the statistical methods used to 

analyze them. Table font should be 10 and caption should be below table and �gure.

 

Data should not be duplicated in both �gures and tables. The maximum limit of tables and �gures should not exceed more 

than 4. Mention the �ndings of the study in paragraph, while mentioning �gure and table number in text in sequential order.

TABLE
Table should not be copy pasted or in picture form.

DISCUSSION
Discuss your �ndings by comparing your results with other literature.

REFERENCES
References should not be less than 20.

In text references should be in number style.  For Example  [1].

Follow the Pubmed Referencing style.

Provide the DOI link.

Example 

Cook NR, Rosner BA, Hankinson SE, Colditz GA. Mammographic screening and risk factors for breast cancer. American  

Journal of Epidemiology. 2009 Dec;170(11):1422-32. doi: 10.1093/aje/kwp304.

If there are more than six authors, write et al. after the �rst six names.

CONCLUSION (S)
Conclusion should elucidate how the results communicate to the theory presented as the basis of the study and provide a 

concise explanation of the allegation of the �ndings.

ACKNOWLEDGEMENT
Provide the list of individuals who contributed in the work and grant details where applicable.

Plagiarism policy

Similarity index should be less than 19, and less than 5 from individual sources. 

Authorship Letter 

Signed authorship letter  by all authors including there current department, University, City, Country, Email.

Declaration Form

Signed declaration form submit by corresponding author.

The submission of article should include: manuscript according to journal guidelines, authorship letter, declaration 

form. It should be submitted to the following email id: editor@fbtjournal.com

FBT VOL. 1 Issue. 1 (Jan-Jun 2021) 



FUTURISTIC 
BIOTECHNOLOGY

EDITORAL BOARD

Director Research

LLPLahore Medical Research Center , Lahore, Pakistan

Prof. Dr. Riffat Mehboob 

riffat.pathol@gmail.com

Editor-In-Chief

ISSN (E) 2959-0981
ISSN (P) 2959-0973

ADVISORY BOARD

Kinnaird College for Women 
University, Lahore, Pakistan 

Dr. Humera Kausar, Ph.D

Jouf University, Saudi Arabia

Dr. Muhammad Ikram Ullah, Ph.D

Umm Al-Qura University, Makkah, 
Saudi Arabia

Dr. Imran Shahid, Ph.D

Dr. Nusrat Jabeen, Ph.D

University of Karachi, Karachi, 
Pakistan

Professor

Higher Education Department 
Punjab (HED), Lahore

Editor

Prof. Dr. Akram Tariq, Ph.D

University of Health Sciences, 
Lahore, Pakistan

Editor

Prof. Dr. Fridoon Jawad Ahmed Ph.D

LLPLahore Medical Research Center , 
Lahore, Pakistan

Managing Editor

Mr. Khurram Mehboob

Production Editor

Mr. Zeeshan Mehboob

LLPLahore Medical Research Center , 
Lahore, Pakistan

Fatima Jinnah Medical University, 
Lahore, Pakistan

Biostatistician

Mrs. Humaira Waseem

Professor

V
O

L
. 0

1 
IS

S
U

E
. 0

1



FUTURISTIC 
BIOTECHNOLOGY

EDITORIAL BOARD

ISSN (E) 2959-0981
ISSN (P) 2959-0973

NAFSORB Scienti�c Services, 
Lahore, Pakistan

Dr. Nadia Wajid, Ph.D

Kinnaird College for Women 
University, Lahore, Pakistan

Dr. Sumaira Anjum, Ph.D

Lahore College for Women 
University, Lahore, Pakistan

Prof. Dr. Shagufta Naz, Ph.D

University of Victoria, Canada

Dr. Aditya Mojumdar, Ph.D

European School of Molecular 
Medicine, Italy

Amber Hassan, Ph.D*

Hammad Bin Khalifa University, 
Doha, Qatar

Dr. Dinesh Velayutham, Ph.D

Luigi Vanvitelli, Iran

Israr Yahyavi, Ph.D*

University of Copenhagen, 
Copenhagen, Denmark

Dr. Jaspreet Kaur, Ph.D

National Institute of Health, United 
States of America

Dr. Sulaiman Yousafzai, Ph.D

V
O

L
. 0

1 
IS

S
U

E
. 0

1



FUTURISTIC 
BIOTECHNOLOGY

Editorial

1

Review Articles

In-vitro Propagation of 
Pharmacologically Important 
Medicinally Plants Producing 

Bioactive Compounds

2

Antibacterial Susceptibility 
Pattern of Gram Negative 

Bacteria Isolated from 
Patients with Urinary Tract 

Infection

7

Original Article

Effect of Different Media 
Types on In Vitro Wheat 

Germination

12

Detection of Tuberculosis on 
Culture, Comparison of 

Findings with Fluorescence 
Microscopy and GeneXpert

Evaluation of Gene 
Expression of TNF-α in 

Healthy Subjects

17 21

Syeda Sa�na Zanib, M Inam Ul Hyul 
Qayoom, Ammara Anwar, Eman 

Anwar, Maria Aslam

Original Article

Hina Mukhtar

Inaugural Message from 
Editor-in-Chief

Riffat Mehboob

Sumra Anees, Saima Shareef, 
Muhammad Roman and Shah 

Jahan Asmat Amjad, Zeeshan Yousuf, 
Ha�z Shehzad Muzammil

Original Article

Samra Anees, Saima Sharif, 
Muhammad Roman, Shah Jahan

Original Article

ISSN (E) 2959-0981
ISSN (P) 2959-0973

TABLE OF CONTENTS

Original Article

Sensitivity and Resistivity of 
Various Antibiotics Against of 
Pseudomonas aeruginosa in 

Clinical Isolates

25

Ansar Abbas, Lahraseb Khan, 
Ha�z Shehzad Muzammil, 
Muhammad Mohsin Aftab

V
O

L
. 0

1 
IS

S
U

E
. 0

1



          DOI: https://doi.org/10.54393/fbt.v1i01.4

Inaugural Message from Editor-in-Chief

FUTURISTIC BIOTECHNOLOGY
https://fbtjournal.com/index.php/fbt

Volume 1, Issue 1 (Jan-Jun 2021) 

Editorial

Inaugural Message from Editor-in-Chief

Mehboob, R. (2021). Inaugural Message from Editor-in-Chief. Futuristic Biotechnology, 1(01), 01. https://doi.org/10.54393/fbt.v1i01.4

A R T I C L E I N F O

1*Prof. Dr. Riffat Mehboob
1 LLPLahore Medical Research Center , Lahore, Pakistan

mehboob.riffat@gmail.com

How to Cite:

01
LLPCopyright © 2021. FBT, Published by Lahore Medical Research Center

There could not possibly be a better or more appropriate time to introduce the journal Futuristic Biotechnology (FBT) given 

the extraordinary advancements made over the past few decades in science and medicine. We have had the good fortune to 

watch as numerous scienti�c and medical advancements have been combined to push the boundaries of disease detection 

and treatment that can affect any part of the body. As a result, numerous cutting-edge therapeutic approaches are currently 

being developed to address diseases for which there are few effective treatments.

Although at �rst glance these therapeutic approaches seem disparate, closer examination reveals that they all rely on a 

"shared signalling platform" that is closely linked through biological pathways and has a major impact on patient clinical 

outcomes. It is evident that cellular and genetic targets have a straightforward effect on numerous disease entities. For 

many disorders, the conversion of these pathways into useful clinical treatments can be fruitful. FBT was designed with this 

notion in mind. FBT is an open access, peer-reviewed international journal that publishes broad-spectrum researches with 

close connection to experimental activity related to biology and biotechnology. FBT is intended for exploring the molecular 

mechanisms that support key biological processes in biochemistry, cellular biosciences, molecular biology, plant 

biotechnology, genetic engineering, nanotechnology, regenerative medicine and bioinformatics. Furthermore, it also covers 

topics related to immunology, antibody production, protein puri�cation studies, primer synthesis, DNA sequencing, 

production of transgenic animal models, insect resistant crop varieties and edible and ornamental plant varieties.

FBT will give the scienti�c and medical communities an international venue to translate basic and clinical research 

investigations into clinical therapeutics, as well as to report on prognostics, new therapeutic approaches, and the 

development of biomarkers. As original research papers, review articles, clinical studies, expert opinion, systematic reviews, 

meta-analysis, commentaries, and letters to the editor, FBT will provide a variety of platforms for authors to share their ideas 

and discoveries.

In the end, FBT will encourage a thorough, impartial, and helpful appraisal of every paper submitted. All authors will be able to 

track the development of their papers throughout the phases of evaluation, copyediting, and publication because articles 

will be processed in a very timely manner. With the debut of FBT, we are incredibly enthusiastic and certain that the journal 

will signi�cantly �ll a gap in the reporting of recent scienti�c and medical advancements. FBT will act as a global platform for 

the highest level of scholarship in the scienti�c and clinical sectors to convert ground-breaking "bench to bedside" 

innovations into effective treatment procedures. On behalf of the Editorial Team and the Editorial Board, welcome to FBT!
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Review Article

Medicinal plants are important in evolution of human 

civilization. Humans have relied on nature for their 

fundamental necessities throughout history, including 

medicines, shelters, food, fragrances, clothing, �avours, 

fertiliser, and ways of transportation. Medicinal plants 

continue to play an important role in the healthcare system 

for large swaths of the worldwide population,  particularly 

in areas where herbal medicine has a long history of use. 

The discovery and acceptance of these plants' medicinal 

and economic advantages is growing in both developed and 

emerging countries [1]. There are around half a million 

plants on the planet, the most of which have yet to be 

researched  for their therapeutic properties. Medicinal 

plants have a bright future ahead of them, and their  

untapped medical potential might be essential in the 

treatment of current and future studies [2]. Medicinal 

In-vitro Propagation of Pharmacologically Important Medicinally Plants Producing 
Bioactive Compounds

1 1 1 2*Syeda Sa�na Zanib , M Inam Ul hyul Qayoom , Ammara Anwar , Eman Anwar and Maria Aslam

¹Institute of Molecular Biology and Biotechnology, The University of Lahore, Lahore, Pakistan

²University Institute of Diet and Nutritional Sciences, Faculty of Allied Health Sciences, The University of Lahore, Lahore, Pakistan

herbs have shown to be the only effective treatment for a 

variety of fatal diseases, including cancer and diseases 

caused by viral infection, such as hepatitis and AIDS [3]. 

These Plants are no longer just important in health care, 

but they are also �nest source of safe future medication. 

Despite the fact that we now have a lot of contemporary 

medications at our disposal, it is quite critical to �nd and 

cultivate novel helpful agents [4]. It is believed that just 

one-third of all known human illnesses have an appropriate 

treatment. As a result, the war against illnesses must 

continue unabated. Because of the modest side effects 

and synergistic action of the combination of components, 

traditional plant medicines continue to have a major role in 

the modern pharmaceutical industry [5]. Medicinal herbs 

have played an important part in the formation of human 

civilization, including religions and other rites. Many 

I N T R O D U C T I O N

In-vitro plant propagation is one of the promising strategies for sustainable production of 

medicinal plants. Plant tissue culture involves in-vitro propagation of plant parts under 

controlled conditions. It is a very useful technique for fundamental and applied research and has 

many commercial uses. Medicinal plants have been used to treat many diseases since decades. 

They are enriched with pharmacologically important bio-active compounds. These bio-active 

compounds can be used to treat different human ailments. Because of over-exploitation of 

these medicinal plants, there is a need to sustain their production. The most commonly used 

medicinal plants are Aconite, Alfa Alfa , Aloe Vera, Borage, Comfrey, Ephedra, Germander, 

Ginkgo biloba, Neem, Licorice, Isapghul, Sassafras, Senna, St. John's wort ,Neem ,Tulsi. The 

current review gives insights into important compounds produced by popular medicinal plants. 

Some of the important bioactive compounds are taxol, methane, acetic acid, carotenoids, 

�avonoids, carnitine, choline, dithiolthiones, phytosterols, phytoestrogens, glucosinolates, 

polyphenols, and taurine. The review also focuses on in-vitro propagation of medicinally 

important plants to ensure their availability irrespective of seasonal and geographical 

constraints.
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contemporary medications, such as aspirin, are derived 

indirectly from medicinal plants. Garlic, for example, is a 

food crop  with therapeutic [6]. The study of therapeutic 

plants aids in the understanding of plant toxicity and the 

protection of humans and animals from natural toxins. 

Plants produce secondary metabolites, which are 

responsible for their therapeutic bene�ts [7]. These plants 

play signi�cant role in a variety of sectors, including 

su�cient chemicals,  cosmetics, medicines plus 

medications. In the search for bioactive chemicals, 

traditional healers frequently employ modern research 

including bioassay-guided fractionation of medicinal 

plants. As a result, numerous novels medically signi�cant 

molecules have been isolated [8]. Due to the committed 

efforts of researchers, a great number of powerful 

m e d i c i n e s ,  h e a l i n g  i n d i c a t i o n s ,  a n d  m a n y  n ew 

pharmacologically dynamic components discovered from 

herbal medicines. In 1826, E. Merck of Germany began 

mass- producing morphine on an industrial scale, marking 

the beginning of the commercialization of plant-derived 

medicines [9].

Importance of Medicinal Plants

Plants are necessary for life to exist. Medicine is built on the 

foundation of plants. Traditional  medicinal plants are the 

source of a number of signi�cant medicines that are still in 

use today. Medicinal plants plays an important role in the 

creation novel drugs [10]. Phytoconstituents research has 

recently provided effective therapies for diseases that the 

synthetic drug industry has been unable to address [11].  In 

the search for novel medicines, ethnobotany and 

ethnopharmacology have emerged as major sources of 

information, leading to various sources and classes of 

c h e m i c a l s  [ 1 2 ] .  P h a r m a co  c h e m i st r y  i s  a  m o re 

sophisticated component of the pharmaceutical sciences, 

and research on structure-activity correlations and their 

in�uence on the creation of new medicines have made it 

one of the most important and therefore noteworthy 

accomplishments [13]. If there were no plants on the world, 

it is di�cult to imagine how the human race would survive. 

Plants have been essential to humans from the beginning 

of humanity. Medicinal plants are a popular source of 

medicine. In ancient medicinal systems like Ayurvedic, 

Unani, and Chinese traditional medicine, herbs have been 

used to cure ailments as well as to restore and strengthen 

body systems. A bene�cial interaction with the body's 

chemistry was always the aim when employing plants [14].

Safety and Toxicity of Medicinal Plants

Medicinal plant types that are widely utilized for the cure of 

de�nite illnesses have been found. Many medicines are 

derived from biologically active plant compounds, and the 

active chemicals present in them are responsible for their 

therapeutic properties [15]. The primary change among 

utilizing medical plant or chemical medication is most 

traditionally quali�ed doctors lack proper plant teaching 

[16]. In practice, however, three categories of herbs may be 

distinguished from a safety standpoint. There are a few 

plants in the �rst category that have near pharmaceutical 

quantities of toxic components and should not be used 

internally by untrained people unless in homoeopathic 

potencies. Atropa belladonna, Arnica sp., Aconitum spp, 

and Digitalis spp are among examples. Herbs in the second 

group have very strong effects, frequently producing 

nausea or vomiting. They are totally safe when used under 

the right circumstances. Lobelia and Eonymus spp. are two 

examples. Different countries have their own set of 

paradoxes. Ephedra, for example, is prohibited in the 

United Kingdom, maybe with good reason, yet is readily 

available in the United States. There is an idiosyncratic 

grouping of plants that display certain forms of toxicity in 

the third category, which has some scienti�c validity [17].

Commonly Used Medicinal Plants

 Aconite, Alfa Alfa, Aloe Vera, Borage, Calamus, Chaparrel, 

Coltsfoot, Comfrey, Ephedra, Germander , Ginkgo biloba, 

Ginseng, Licorice, Isapghul, Sassafras, Senna, Silybum 

marianum, St. John's wort ,Neem, Tulsi etc.

          DOI: https://doi.org/10.54393/pbmj.v5i12.831
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s.
no.

Common 
Name

Source and
Family Parts Used

1

2

3

4

5

6

7

8

9

10

Aleppo Oak

Aloe/kumara

Bael

Ginkgo(GB)

Liquorice

Myrobalan harda

Neem

St. John wort

Tulsi

Turmeric

Quercus infectoria 
Fagaceae
Aloe vera. Aloe 
barbadensis Liliaceae
Aegle marmelos 
(Rutaceae)
Ginkgo biloba 
Ginkgoaceae

Glycyrrhiza glabra 
Leguminosae

Terminala chebula 
Combretoreceae
Azardica indica 
Meliaceae
Hypericum mosorence 
Hypericaceae

Ocimum tenui�orum,
 Ocimum sanctum Labiateae
Curcuma longa
Zingiberaceae

Galls

Aq. Extract & juice of 
leaves
Methanolic extract of
 root.
Ethanolic extract of 
stem
Vacuum dried  
Ethanolic extract of 
bark & root

Alcoholic extract of 
leaves & fruit
Methanol extract of 
leaves
Methanolic extract of 
leaves.

Ethanolic extract of 
whole part

Rhizomes

Table 1: Medicinal plants with wound healing activity 

Secondary Metabolites of Medicinal Plants

The vast array of secondary metabolites (SMs) that plants 

produce as living chemical factories serve as the 

foundation for many commercial pharmaceutical drugs 

and herbal remedies made from medicinal plants. In 

addition to having signi�cant value in the food and 

p h a r m a ce u t i c a l  s e c to rs ,  m a ny  of  t h e  c h e m i c a l 

components of medicinal plants also contain biological 

activity that may increase human strength [18]. They also 

have signi�cant value in the perfume, agrochemical, and 

cosmetic industries.  Alkaloids,  terpenoids,  and 

Zanib SS et al., 
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phenylpropanoids are only a few of the SMs whose potential 

as potential therapeutics are being investigated. There are 

a few fundamental points to mention regarding new 

technologies that are being used and that are required to 

further medicinal plant research [19]. To start, the word 

"metabolome" now refers to ALL of a cell's tiny molecules. A 

few more broad remarks on the new technologies that are 

being employed and that are required to further the study 

of medicinal plants are in order before we delve into how 

the plant retains its secondary metabolites. Starting with 

the de�nition, the word "metabolome" now refers to ALL of 

a cell's tiny molecules, and it is the fourth element of a 

"systems" approach to biology, after genomics (DNA), 

transcriptomics (RNA), and proteomics [20]. Given the 

complexity of these extracts and the fact that most assays 

can only handle a few dozen fractions at a time, it is obvious 

that our current abilities to link a particular chemical 

structure to a particular clinical effect are severely 

constrained if more than one compound is required to elicit 

an effect [21]. The best opportunity for such a study may be 

provided by recent developments in high-throughput 

model organisms with neurological systems resembling 

those of the brain (e.g., Drosophila). SMs have altered a 

plant's growth and ability to survive under stressful 

circumstances throughout time. In the plant domain, there 

are around 100,000 SMs that are exclusive to certain 

taxonomic collections. Based on their metabolic functions 

(isoprenoids), phenolic compounds (�avonoids and 

phenylpropanoids), nitrogen having chemicals and 

terpenes are the three primary families of SMs in plants 

[22]. Although SMs biosynthesis and growth research has 

advanced,  it  is  st i l l  rare to �nd ar ticles on the 

developmental and environmental variables that affect SM 

production and growth in medicinal plants. Based on their 

chemical structures, secondary plant metabolites are 

categorized into a variety of classes. Nature of secondary 

plant metabolites described in this chapter as a foundation 

for a study of the main groups of therapeutically important 

compounds. The following are examples: phenolic, 

alkaloids, saponins, terpenes, lipids and carbohydrates 

[23].

In-vitro Propagation of Medicinal Plants

Since beginning of time, medicinal plants have attracted 

man's interest [24]. Medicinal plant use has a long history in 

almost every society. with plant extracts accounting for 

approximately 85% of traditional medicine [25]. Combining 

in-vitro production and cryopreservation techniques might 

help preserve the richness of medicinal plants used in the 

area. Plants play an important part in discovery of novel 

healing agents, and medicines produced from greater 

plants have a long history in medicine . Many molecules 

utilized in modern medicine have a complicated structure, 

          DOI: https://doi.org/10.54393/pbmj.v5i12.831
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Many important Chinese traditional medicinal herbs have 

shown to be bene�cial when grown in-vitro. Each bioactive 

chemical has its unique set of properties. Due to its unique 

mode of action on the microtubular cell system, Taxol 

(plaxitaxol), a complex diterpene alkaloid discovered in the 

bark of the Taxus tree, is one of the most promising 

anticancer therapies [27].

Figure 1: In-vitro plant tissue culture

Species

Aconitum carmichaeli

Adenophora triphylla

Alpinia galangal

Angelica acutiloba

Angelica sinensis (Oliv.) Diels

Aralia cordata

Artemisia annual

Astragalus membranaceus

Gentiana tri�ora

Gentiana tri�ora 

Anther → Callus →SE →Plant

STP, AB→ Multiple Shoot →Plant

SI→ Adventitious root → Multiple Shoot →Plant

Rhizome bud → Multiple Shoot →Plant

Pedicel → Callus → Somatic embryos → Plant
Pedicel → Callus → Cell clumps → Somatic embryos →Plant 
Flower Bud→ Callus→ Embryoid →Plant

Immature embryos → Callus → Cell suspension → Cell clumps →
 Somatic embryos  →Plant
Immature embryos → Callus → Cell suspension → Somatic 
embryos →Plant

In�orescence bud → Cell clumps → Somatic embryos →Plant

Leaf→ Callus,Shoot→Plant

Shoot tip→ Multiple Shoot →Plant

Leaf,S, Root→ Adventitious shoot →Plant

Leaf→ Protoplast→ Shoot →Plant

Mode of regeneration

Table 2: In-vitro studies in some of the important traditional 

Chinese medicinal plants and their related species 

In-vitro Propagation of sea lavrnder (Limonium wrightii)

They are herbaceous perennial plants native to Japan's 

islands, as well as the southern Taiwanese islands of Lanyu 

and Lutao [28]. It produces naturally among the rocks, and 

a few farmers Lutao Island use seeds to cultivate it on a 

small scale  [29]. Utilizing main and lateral branch tips, leaf 

Zanib SS et al., 
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making chemically manufacturing these bioactive 

substances at a low cost di�cult. Medicinal riches are 

quickly depleted as a result of deforestation [26].

In-vitro Propagation of Medicinal Plants

Since beginning of time, medicinal plants have attracted 

man's interest [24]. Medicinal plant use has a long history in 

almost every society. with plant extracts accounting for 

approximately 85% of traditional medicine [25]. Combining 

in-vitro production and cryopreservation techniques might 

help preserve the richness of medicinal plants used in the 

area. Plants play an important part in discovery of novel 

healing agents, and medicines produced from greater 

plants have a long history in medicine . Many molecules 

utilized in modern medicine have a complicated structure, 

making chemically manufacturing these bioactive 

substances at a low cost di�cult. Medicinal riches are 

quickly depleted as a result of deforestation [26].
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bases, and explants from in�orescence nodes, we created 

a standard procedure for the e�cient in vitro cultivation of 

this medicinal plant. After two months of culture, the 

explants on Murashige and Skoog's media (MS basal 

medium) supplemented with 8.87 M N6 - benzyladenine (BA) 

and 1.07 M a-naphthaleneacetic acid generated 

adventitious shoots (NAA).

In- vitro Propagation of lady bell (Adenophora triphylla)

Popular names for Adenophora triphylla include "sha shen" 

in Taiwan, China, and the Japanese Ryukyus and Bonin 

Islands. Triphylla's �eshy roots, which also contain 

saponins and insulin and have antifebrile pharmacological 

effect, have also been used as an expectorant to treat 

chronic bronchitis and whooping cough. It has an 

antimicrobial effect as well as stimulating cardiac 

contraction. It's also used as a general tonic to re-energize 

the body. Plant extracts induced apoptosis in human Jurkat 

T cells, which had tumoricidal effects [30].

In-vitro Propagation of Pinellia ternata (Araceae)

It is a Japanese and Chinese medicinal plant that grows 

wild. P. ternata tubers contain homogentisic acid. The 

tubers are an essential component of “Sho- seiryuto,” 

medication used to cure cold symptoms. Because seedling 

and bulbil collecting is di�cult, the plants are not grown. 

Because seedling and bulbil collecting is di�cult, the 

plants are not grown. Tubers obtained from naturally 

occurring plants in the highlands are insu�cient. As a 

result, tissue culture experiments were conducted with the 

goal of widespread multiplication of this therapeutic plant 

[31].
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future generations. Even if the plant parent material is 
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tissue culture remains a viable technique for the creation of 

structurally complex and high-value natural products. 

Nonetheless, due to di�cult costs, an in vitro culture 

cost–bene�t analysis is advised before implementation. 

Similarly, employing plant culture systems to produce  

medicines can have a number of advantages, including 

cost savings, speed, minimal human pathogen load, and 

scalability. All of these bene�ts are particular to herb 

products and reliant on manufacturing e�ciency as 

compared to alternatives. Moreover in-vitro propagation is 

a promising strategy to obtain valuable medicinal plants 

irrespective geographical or seasonal constraints.
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Original Article

Infection of the urinary tract (UTI) is a general term that 

refers to both asymptomatic microbial colonization of the 

urine and symptomatic infection, in which microbial 

invasion and in�ammation of the urinary tract organs, such 

as the kidneys, ureters, bladder, prostate, and urethra, 

occur [1]. The second most frequent infectious presenting 

in community practice is a urinary tract infection (UTI). The 

worldwide economy loses close to 6 billion US dollars each 

year due to the estimated 150 million UTI diagnoses [2]. 

Urinary Tract Infections were the cause of 100,000 

hospitalizations and nearly 7 million o�ce visits, according 

to the 1997 National Ambulatory Medical Care Survey and 

National Hospital Ambulatory Medical Care Survey. 

However, because urinary tract infections are not 

Antibacterial Susceptibility Pattern of Gram Negative Bacteria Isolated from 
Patients with Urinary Tract Infection

1*Hina Mukhtar

¹Department of Biosciences, Kohsar University Murree, Pakistan

recognized as diseases in the United States, it is 

challenging to determine their frequency and prevalence 

[3]. According to estimates, urinary tract infections affect 

18 people per 1000 each year, making it one of the most 

prevalent infections in the general population [4]. Urinary 

tract infections, which make up approximately 25% of all 

infections in non-institutionalized older people, are the 

second-most prevalent type of infection [5]. Nearly 10% of 

people may encounter a urinary tract infection at some 

point in their lives, making them one of the most prevalent 

infectious disorders [6]. Similar to most epithelia, the 

bladder wall is covered in a range of cationic antimicrobial 

peptides such defensins and cathelicidin that damage 

bacterial cell walls [7]. Uropathogenic Escherichia coli 

I N T R O D U C T I O N

In clinical setting, urinary tract infections (UTIs) rank second among infectious presentations. 

Each year, around 150 million people receive a UTI diagnosis worldwide. Objectives: To 

determine the antibacterial sensitivity of meropenem, imipenem and cipro�oxacin against 

bacteria isolated from patients presented with Urinary Tract Infection. Methods: This 

Descriptive type Cross-sectional study was carried out at Clinical Microbiology Laboratory, 

Pathology Department of King Edward Medical University. A total of 100 patients were included 

that had Urinary Tract Infections. Urine culture was done using standardized Cysteine lactose 

electrolyte de�cient (CLED) agar. Gram reaction, morphology, and biochemical properties were 

used to identify bacterial pathogens. Antibiotic sensitivity of the selected Gram negative 

bacteria was observed by using the Kirby Bauer method for antibiotic susceptibility. Results: 

The bacteria isolated were E. coli (62%), Klebsiella spp. (11%), Candida spp. (8%), Pseudomonas 

aeruginosa (7%), Proteus spp. (4%), Staphylococcus spp. (3%), Staphylococcus saprophyticus 

(3%) and Enterobacter spp. (2%). Sensitivity pattern for Cipro�oxacin was 20 (23.3%) sensitive 

and 66 (76.7%) resistant. Similarly 87.2% were sensitive to Meropenem and 12.8% were 

resistant. While for Imipenem 95.3% were sensitive and 4.7% were resistant. Conclusions: It 

was concluded that UTI most commonly caused by E. coli which is a gram negative bacteria 

followed by Klebsiella, Pseudomonas, Proteus and Enterobacter. Other microorganisms such as 

Staphylococcus spp., Staphylococcus saprophyticus and Candida spp. were also isolated in least 

amount. Antimicrobial susceptibility showed that Gram negative isolates of uropathogens were 

highly resistant against Cipro�oxacin and showed sensitivity against Imipenem and 

Meropenem.
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was possible to identify casts, red blood cells (RBCs), 

epithelium cells, pus cells, and RBCs. A calibrated loop was 

used to cultivate urine. For the development of 

microorganisms in the case of pyurea, urine was cultured 

for an entire day on standardized Cysteine lactose 

electrolyte de�cient (CLED) agar. Gram reaction, 

appearance, and biochemical characteristics were used to 

identify bacterial pathogens. A drop of distilled water was 

applied to a spotless glass slide for Gram staining. Using a 

sterile loop in a drop of water on a slide, bacteria were 

cultured for 24 hours. On the slide, smear was equally 

distributed before air drying. Heat removes smears. Smear 

was cleaned with distilled water, dyed with crystal violet 

solution for 1 minute, and then submerged in iodine solution 

for 1 minute. After being cleaned with water, the smear was 

soaked in 95% alcohol to get rid of any remaining 

discoloration. The smear was then water washed, air dried, 

and counter dyed with safranine for 30 or 1 minute. seen 

using an oil immersion lens and a microscope. Biochemical 

tests like Urease, Oxidase, Indole and Citrate utilization test 

for Gram negative bacteria and Coagulase test for Gram 

positive isolates were done for further con�rmation. 

Antibiotic sensitivity of the selected Gram negative 

bacterias was observed by using the Kirby Bauer method 

for antibiotic susceptibility. Muller Hinton agar plates were 

prepared and a single colony of selected strain was taken 

and swabbed on to agar surface by means of a sterile cotton 

swab. The antibiotic discs were then aseptically applied on 

the surface of agar plate at well spaced intervals (30 mm 

apart). The plates were incubated for 24 hours. According 

to the disc manufacturer's recommendations, the sizes of 

the zones that impede bacterial growth were used to 

determine whether a disc was "Sensitive" or "Resistant." 

Imipenem (10 ug), Meropenem (10 ug), and Cipro�oxacin (5 

ug) drug discs were commercially manufactured and used 

in accordance with the National Committee for Clinical 

Laboratory Standards' standard disc diffusion procedure 

(NCCLS). According to the NCCLS criteria, the diameter of 

the zone of growth inhibition was measured and classi�ed 

as either sensitive or resistant [13]. Statistical analysis was 

performed using SPSS, version 13.          
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invades super�cial umbrella cells during cystitis and 

multiplies quickly to create intracellular bacterial 

communities, which compromise innate defenses [8]. 

Gram-negative pathogens like Escherichia coli are more 

prevalent than other gram-negative pathogens including 

Klebsiella pneumonia, Enterobacter spp., Proteus mirabilis, 

Pseudomonas aeruginosa, gram-positive Staphylococcus 

saprophyticus, and Candida albicans in urinary tract 

infections [9]. Escherichia coli is the  most common 

pathogen isolate which is responsible for urinary tract 

infection [10]. Acute cystitis may be accompanied by 

dysuria (painful urination), urgency, hesitation, polyuria, 

and incomplete voiding. Hematuria, suprapubic or low back 

discomfort, and urinary incontinence could also be 

present. Fever, pain in the costovertebral angle, nausea, 

and vomiting are signs of pyelonephritis. Reduced 

functional capacity, which is shown in dementia patients, 

cardiovascular accidents, neurological abnormalities, and 

faecal incontinence are risk factors [11]. Multidrug 

resistance of antimicrobial classes is common among the 

uropathogenic bacteria like E. coli, Klebsiella pneumonia 

and Pseudomonas aeruginosa [12]. This study aim to 

determine the antibacterial sensitivity of meropenem, 

imipenem and cipro�oxacin against bacteria isolated from 

patients with Urinary Tract Infection.

This Descriptive type Cross-sectional study was carried 

out for 4 months duration at Clinical Microbiology 

Laboratory, Pathology Department of King Edward Medical 

University, Mayo Hospital, Lahore. A total of 100 patients 

were included that had Urinary Tract Infections. A brief 

history and biodata was taken from all patients. Clean 

Catch or early morning Mid stream urine samples were 

collected from all patients. Mid stream urine was collected 

in a sterilized wide mouthed container after necessary 

precautions. Only Mid stream urine samples received at 

Microbiology Lab Pathology dept. King Edward Medical 

University were included. Samples other than mid stream 

urine e.g. Catheter tips and supra pubic puncture sample 

and sample having mix growth of bacteria on culture plates 

were excluded. CLED agar, Muller Hinton agar, Triple sugar 

iron agar, Urease test medium, Oxidase test medium, 

Indole test medium and Citrate test medium were obtained 

from Oxoid Ltd., England. Commercially prepared Crystal 

violet solution, Iodine solution, Acetone-alcohol 

decolorizer solution and Safranine solution were used. 

Drug discs of Cipro�oxacin (5ug), Meropenem (10ug) and 

Imipenem (10ug) were obtained from Oxoid Ltd., UK. A 

commercially available reagent strip (DIRUI, Jilin, China) 

was used to detect pH, proteins, and sugar in urine after a 

physical examination for color. Then, using a microscope, it 

R E S U L T S

A total of 100 urine samples were collected from which, 

54% are females and 46% are males. The 52% patients 

were from 21-40 years age group, 28% were from 41-60 

years, 15% were from 1-20 years and 5% were from 61-80 

years age group as shown in table 1.
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In second part of the study the sensitivity pattern of gram 

negative uropathogens against Cipro�oxacin,  Meropenem 

and Imipenem were detected. Out of 100 cultural growths, 

Gram negative isolates were 86%. Which showed, 

sensitivity pattern for Cipro�oxacin was 20 (23.3%) 

sensitive and 66 (76.7%) resistant. Out of 86% gram 

negative isolates 12  E. coli,  4 Klebsiella  spp., 3 

Pseudomonas aeruginosa and 1 Proteus spp. were sensitive 

to Cipro�oxacin while 50 E. coli, 7 Klebsiella spp., 4 

Ps e u d o m o n a s  a e r u g i n o s a ,  3  P rote u s  spp.  and 2 

Enterobacter spp. showed resistance (table 3). The p value 

for Cipro�oxacin was 0.44 which is > 0.05, it is not 

signi�cant. It showed, increasing resistance pattern of 

uropathogens against Cipro�oxacin. Similarly, out of 86% 

gram negative isolates sensitivity pattern for Meropenem 

and Imipenem were showed in table no. 8 and 9, according 

to which 87.2% were sensitive to Meropenem and 12.8% 

were resistant. While for Imipenem 95.3% were sensitive 

and 4.7% were resistant. Only 1 E. coli isolate showed 

resistant to meropenem while 7 isolates of Klebsiella spp. 

showed resistance. In (table 11) only 3 E. coli isolates and 1 

Enterobacter spp. showed resistance against Imipenem 

(table 3). The p value for Imipenem and Meropenem was < 

0.05, which is signi�cant.
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D I S C U S S I O N

In terms of bacteriology, a UTI occurs when pathogenic 

germs are found in the urine, urethra, bladder, kidney, or 

prostate. When a correctly taken midstream clean catch 

sample grows more than 105 organisms per ml, infection is 

usually the cause [14]. Because females have shorter 

urethras than males, germs can more easily travel up the 

urinary canal in females [15]. According to our study's 

�ndings, 54% more women than men were infected, and 

this is a common pattern that UTIs all across the world 

follow. The Enterobacteriaceae were the pathogens most 

frequently found to be responsible for 84.3% of UTIs[16]. In 

this Research UTI causing microbial agents were 

isolated.The results also revealed that gram negative 

isolates were the major cause of UTI. Among them most 

Demographic characteristics n (%)

Gender

Male

Female

46 (46%)

54 (54%)

Age group

1-20

21-40

41-60

61-80

15 (15%)

52 (52%)

28 (28%)

5 (5%)

Table 1: Gender and age wise frequency of UTI 

Over the study period, total samples cultured on CLED 

medium, of these the isolated causative pathogens were E. 

coli (62%), Klebsiella spp. (11%), Candida spp. (8%), 

Pseudomonas aeruginosa  (7%), Proteus  spp. (4%), 

Staphylococcus spp. (3%), Staphylococcus saprophyticus 

(3%) and Enterobacter spp. (2%) (Table 2).

Growth on culture

E. coli

Klebsiella spp.

Pseudomonas aeruginosa

Candida spp.

Proteus spp.

Staph. spp.

Staph. Saprophyticus

Enterobacter spp.

Total

62 (62 %)

11 (11 %)

8 (8 %)

7 (7 %)

4 (4 %)

3 (3 %)

3 (3 %)

2 (2 %)

100 (100&)

n (%)

Table 2: Frequency of different Microbes on Culture.

E. coli was the most common uropathogen detected 

equally in females (31%) and in males (31%). Klebsiella 

species, Candida species, Pseudomonas aeruginosa, 

Proteus species, Staphylococcus species, Staphylococcus 

saprophyticus , Enterobacter species were also detected in 

d e c r e a s i n g  f r e q u e n c i e s .  C a n d i d a  s p e c i e s  a n d 

Staphylococcus saprophyticus were detected only in 

females, while on the other hand Staphylococcus aureus 

was detected only in males as shown in �gure 1.

Male

Female

Gender of Patient

E. c
oli

40

30

20

10

0

Candida spp.

Proteus spp.

Staph. spp.

Staph. Saprophyticus

Enterobacter spp.

Total

Kle
bsie

lla
 

Candid
a 

Pseudom
onas 

Pro
te

us

Sta
ph. s

pp.

Sta
ph. S

apro
phytic

us

Ente
ro

bacte
r

Figure 1: Frequency of microbes in male and female patients

Growth on 
culture

E. coli

Klebsiella 
spp.

Pseudomonas 
aeruginosa

Proteus spp.

Enterobacter 
spp.

Total

Sensitivity pattern 
of cipro�oxacin

Sensitivity pattern
of meropenem

Sensitivity pattern 
of imipenem

12

4

3

1

0

20

Sensitive Resistant Sensitive Resistant Sensitive Resistant

50

7

4

3

2

66

61

4

6

3

1

75

1

7

1

1

1

11

59

11

7

4

1

82

3

0

0

0

1

4

Table 3: Sensitivity pattern of cipro�oxacin, meropenem, and 

imipenem in gram negative isolates
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is a gram negative bacteria followed by Klebsiella, 

Pseudomonas, Proteus and Enterobacter. Gram positive 

bacteria like Staphylococcus spp., Staphylococcus 

saprophyticus and Candida spp. were also isolated in least 

amount. Urinary Tract Infections are most frequent in 

fe m a l e s  a s  c o m p a r e d  t o  m a l e s .  A n t i m i c r o b i a l 

susceptibility showed that Gram negative isolates of 

uropathogens were highly resistant against Cipro�oxacin 

and showed sensitivity against Imipenem and Meropenem. 

It showed that resistance against Cipro�oxacin increased 

among gram negative uropathogens.
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C O N C L U S I O N S

The microbiological causative agents of UTI's are Gram 

negative & positive bacteria and fungai. It was also 

observed that UTI most commonly caused by E. coli which 
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Original Article

Wheat (Triticum aestivum L) is a staple food which is widely 

and most commonly used as a cereal grain, it belongs to the 

family of the poaceae. Wheat is one of the few crops which 

is grown globally. The area devoted to wheat cultivation is 

220.4 million hectares [1]. Due to its gluten protein, 

nutritional value, viscos elastic properties wheat is 

considered to be the most essential crop and due to its 

increasing demand, it is aimed to create a gene revolution 

in such a way that it could be made tolerant to various biotic 

and abiotic stresses [2]. To preserve the genetic diversity 

in the seed bank in vitro tissue culture is most important. 

Through in vitro tissue culture techniques better 

understanding of the metabolism and the effects of plant 

hormones could be understood which could eventually help 

in the production of the better-quality yield [3]. As 

compared to the conventional propagation techniques this 
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t e c h n o l o g y  h a s  m o r e  a d v a n t a g e s .  G r ow t h  a n d 

development of the in vitro propagated plants is dependent 

on the genetic expression of the plant [4]. Genotype and 

expressions of the in vitro propagated plants are also 

affected by the environmental conditions. In vitro 

propagation can help in the production of the disease-free 

plantlets, decrease the period of acclimatization, fast 

clonal propagation, plantlets obtained through in vitro 

propagation have high survival rate when transferred to ex 

vitro conditions, reduced cost of the micropropagation 

plantlets etc. We can adjust the temperature, air 

movement, light as these physical environmental factors is 

predetermined in the culture medium and these factors 

can be varied or made constant during the growth cycle [5]. 

We can also adjust the chemical environmental conditions 

as these are also predetermined, in chemical conditions we 

I N T R O D U C T I O N

Wheat is a very crucial cereal for us as we highly depend on it and in Pakistan it is a crop which is 

mostly consumed. Wheat prevents colon cancer as it is a good source of dietary �ber. In vitro 

plant tissue culture is an alternative way to produce high yielding crops. Therefore, through the 

in vitro propagation of the wheat we can produce wheat with better quality and high nutritional 

value. Objective: To determine the rate of germination of the seeds of a wheat cultivar on 

different types of nutrient media.  Methods: In the current study, two different types of media 

containing different hormones were used to investigate their effect on seed germination. For 

this purpose, M1 media with 2,4-D and M2 media with a combination of 2,4-D and BAP was used. 

Plant growth regulators were added in order to induce the germination process. The wheat 

cultivar Galaxy-2013 was used where 60 seeds were used for each medium. Results: The 

germination frequency on M1 was 41.66% while the germination frequency on M2 media was 

61.66%.  Conclusions: Hence, the results indicate that the combination of the PGRs showed 

better germination on MS media. This experiment could help in the selection of media which 

have a better germination capability for future research.
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the sterilized forceps one at a time and were placed on the 

petri plate which contained the media in such a way that the 

embryonic part of the seeds was touching the media. The 

petri plate was then covered, wrapped with the Para �lm 

and properly labelled. For the placement of the Petri plates 

containing the seeds in the tissue culture lab, the rack was 

�rst properly sterilized and for the proper germination of 

the seeds the light above the rack was kept on whereas the 

other lights surrounding it were turned off. Frequency of 

germination was determined by following formula: 

M E T H O D S
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can adjust the pH as well as the composition of the medium 

in such a way that young propagules are nourished properly 

[6]. The plant tissue culture room and the physical 

parameters in it could be optimized by changing the 

humidity and temperature in the room and to alter the 

growth conditions in a better way physically moving the 

culture [7].  B5, WPM and MS are the most common culture 

media used. Among these MS basal media is the most 

commonly used culture media [8]. In the MS basal media, 

the nitrogen content and the amount of the total salt is the 

highest [9]. For the growth of the explant nitrogen is the 

most crucial element because in the cell it affects the 

nucleic acid and amino acid production [10]. In this 

experiment MS media was used for the germination of the 

seeds. This study aimed to select a wheat variety i.e., 

Galaxy-2013 for in vitro propagation and analyzing the 

effect of the two PGRs i.e., 2, 4- Dichlorophenoxy acetic 

acid and 6- Benzyl aminopurine in MS medium on seed 

germination. Galaxy-2013 (Triticum aestivum L.) is a rust 

and lodging resistant, heat tolerant and high yielding 

variety of the wheat. The rate of germination of the seeds 

of a wheat cultivar was also observed by using different 

types of nutrient media.  

The seeds used for this experimental study were obtained 

from the Ayub Agricultural Research Centre and the variety 

of the seeds used were Galaxy-2013seeds. For the seed 

sterilization, the seeds were rinsed with auto calved dH2O 

for one minute with the half falcon �lled. In the second step, 

ethanol 70% was used for the sterilization for about two 

minutes. In the third step 50% Clorox bleach was used for 15 

to 20 minutes, whereas in the last step 8 to 10 times 

washing was done with the autoclaved dH2O. Germination 

media (M1) was used for the seed germination purpose of 

the galaxy seeds which included the growth hormone 2, 4- 

Dichlorophenoxy acetic acid (2,4D) (3mg/L) Other nutrients 

in the media included were MS basal medium (1.1g), maltose 

(73g), Gelzan/ Gelrite (1g) for 250ml of the media. Whereas, 

germination media (M2) included the growth hormones 2, 

4- Dichlorophenoxy acetic acid (2,4D) (3mg/L) and 6- Benzyl 

aminopurine (BAP) (5mg/L) [11]. Other nutrients in the M2 

media included were Maltose (8.75g), MS basal media (1.1g), 

gelrite/gelzan (1g). These media were then autoclaved and 

then further subjected for the germination procedure. 

After the autoclave procedure, the media was allowed to be 

cooled down for about 10 minutes and was poured in 

autoclaved petri plates. For the seed placement, the seeds 

were �rst sterilized in the laminar �ow with the half falcon 

�lled with the seeds. After the last step of the washing 

dH2O was discarded carefully and the rest of the seeds 

were used for the placement. The seeds were picked with 

frequency of germination% =
Number of seeds germinated

Number of seeds cultured
x100

It is ration between the seeds placed and the number of 

seeds germinated. Multiplying the �gures by 100 gives us 

the percentage and e�ciency of our experiment.

R E S U L T S

Two different types of media were used to investigate their 

effect on seed germination of Galaxy-2013 cultivar. A total 

of 60 seeds were sterilized and placed on each medium. Out 

of 60, 25 seeds were germinated on M1 medium while 37 

seeds were germinated on M2 medium (Figure 1).

Figure 1: (A) Seeds of Galaxy-2013 cultivar placed on M1 media. (B) 

Seeds of Galaxy-2013 cultivar placed on M2 media

Based on these observations, germination percentage was 

calculated. It was noticed that germination percentage 

was 41.66 % on M1 while it was 61.66 % on M2 media (Table 1; 

Figure 2)

Total no. of seeds
No. of seeds 

germinated (%)
No. of days of 
germination

M1

M2

60

60

25 (41.66%)

37 (61.66%)

8

5

Table 1: Data on seed germination
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of the wheat seeds. In a similar study done on wheat 

(Triticum aestivum L.) different hormonal combinations 

were used to observe the regeneration e�ciency. In this 

study the BAP was used alone as well as different 

combinations were also observed. The RM14 media which 

is known as regeneration media was used which contained 

2.5 mg/L of the BAP, kinetin 0.5 mg/l and IAA 0.1 mg/l. 80 to 

84.5% and 83.4 to 87.9% was the regeneration e�ciency 

obtained by it whereas 80.73% regeneration was obtained 

by using (0.1 mg/l) of the 2,4-D on the RM24 media. A 

combination of the 5 mg/l zeatin with the 2,4-D also had a 

good effect on shoot regeneration as well [14]. On the other 

hand, one of the studies observed showed that on MS 

medium when 0, 5 and 50 μM 2,4-D was used in combination 

with 0 and 0.5 μM TDZ, the shoot multiplication was slow. 

Whereas the root growth was also inhibited due to this 

combined effect. Similar results were obtained as in our 

study by using 2,4-D. Separately or in combination with the 

TDZ the shoot multiplication response was slow towards 

this plant growth regulator also the high concentration of 

the auxin: cytokinin was not so suitable for the propagation 

[15]. In the in vitro propagation experiments the most 

crucial step is the selection of a suitable media. We used MS 

media for the seed germination of the Galaxy cultivar. In a 

study conducted by Paul et al., four different media have 

been used to study their effect on the seed germination. In 

this study MS medium, B5, KC and Mitra had been used and 

the speed of the seed germination varied according to the 

media which have been used [16]. After 2 weeks the 

greening of the embryo started to occur as compared to 

the other media used in which the signs of the germination 

started to occur later which indicates that MS media is best 

suited for the in vitro germination of the seeds and hence 

we were also able to carry out the in vitro propagation 

process successfully on the MS media. In our study we used 

5 mg/L BAP in combination with 2,4-D in the M2 media on 

which the seeds of the Galaxy cultivar germinated faster 

followed by the rapid growth of the shoot. In many studies 

different concentrations of the BAP is used to assess the 

concentration at which the higher germination percentage 

occurs. Different concentrations of the BAP effect the 

germination of the seeds differently. A slightly different 

protocol followed by Gomes et al., to assess the effect of 

the different concentrations of the BAP on the in vitro 

propagation of the soybean cultivar was used [17]. In our 

study we kept the seeds of the Galaxy cultivar placed on the 

media in the petri plates under the light condition whereas 

in this study the seeds placed on the media in the test tubes 

was kept under the dark. 0, 1, 3 and 5 µg / L BAP were the 

concentrations used followed by the different days of the 

pre-soaking of the seeds, this study concluded that 100% 

of the germination was obtained by the seeds of the 
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D I S C U S S I O N

This experimental research work reveals that seed 

germination of wheat could be obtained by using the 

protocol appropriately. We used MS basal media for the 

germination of the Galaxy-2013 cultivar with different 

hormones (3mg/L of the 2,4-D and 5mg/L of the BAP). 

Another research work done on the germination of the 

(Triticum aestivum L) seeds used varying amounts of 2,4-D 

concentration which indicated that using higher than the 

normal concentration of the 2,4-D causes a signi�cant 

decline in the seed germination [12]. A similar study 

indicated that the use of low dose of 2,4-D slowed down the 

seed germination process of wheat [13]. Therefore, in our 

study, a concentration of 3mg/ml of the 2,4-D was an 

optimal concentration for the in vitro Galaxy-2013 seed 

germination. In our study we studied the effect of the single 

PGR and combination of different PGRs on the germination 

Figure 2: Graphical representation of germination data

Different stages of the seed germination were observed 

in M1 and M2 media as shown in Figure 3. 

Figure 3: (A) Germination of the Galaxy-2013 seeds on M1 medium. 

(B) Germination of the Galaxy-2013 seeds on M1 medium
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C O N C L U S I O N S

soybean cultivar by using the 3 µg / L BAP concentration 

after the seven days with the pre-soaking of the seeds for 1 

day. This study also concluded that increasing the 

concentration of the BAP followed by the increase in the 

days of the pre-soaking of the seeds lead to the decrease in 

the germination percentage.  Whereas in our study we 

were able to obtain favourable amount (66.66 %) of the 

germination percentage by using 5 mg/L BAP within 5 days. 

In many studies the combined effect of the 2,4-D and BAP 

are used to investigate its effect on in vitro propagation. In 

a study the different concentrations of the combined 

effect of the 2,4-D and BAP was studied for the in vitro 

propagation of the saffron [18]. The concentrations used 

for both the hormones were (0, 0.25, 0.5, 1, 2, 4 and 8 mg L(-

1)). This procedure was carried out in the darkness. This 

study showed that 2.0 mg L(-1) 2,4-D and 1.0 mg L(-1) BAP 

was the most suitable concentration for the explant [19]. In 

our study, we used cytokinin (BAP) along with 2,4-D which 

had a better germination ability. This indicates that the use 

of cytokinin (BAP) as a plant growth hormone accelerates 

the germination process. Similar results were obtained in a 

study, in which BAP was used for the in vitro propagation of 

the Dendrobium aphyllum (Orchidaceae) seeds [20]. The 

Galaxy-2013 seeds placed on M2 media containing 2,4-D 

(3mg/L) and BAP (5mg/L) had a better and faster 

germination ability as compared to the media containing 

only 2,4-D (3mg/L). This indicates that using a combination 

of the PGRs has a positive effect on the in vitro germination 

of the wheat seeds. Therefore, our study concluded that 

the concentration ranging from 3-5 mg/L is optimum for 

wheat germination under in vitro condition.
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Original Article

Lung is the main organ affected by Mycobacterium 

tuberculosis, but other organs of body may also be severely 

affected by it.  In most cases, the ailment can reduce 

symptoms, in which case it is called drowsiness or inactive 

tuberculosis  [1] . The identi�cation of  indolent ' '

tuberculosis depends on the special skin test called 

tuberculin skin test (TST) or by way of blood test 

[2]. Avoidance of tuberculosis includes vaccination '

against BCG, increased screening hazard, timely 

identi�cation and correct management of the cases [3]. 

Mycobacteria are aerobic, non-motile, acidic alcohol or 

micro-curvature. These organisms have high molecular 
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weight carbon atoms and mycolic acid in the cell wall, and 

after pyrolysis, they release C22-C26 linear saturated 

acidic  chain are pathogenic bacteria  of  human 

tuberculosis [4]. Tuberculosis was reported nationwide in 

1953, and incidence of tuberculosis declined steadily in 

1984 [5].  Mycobacterium tuberculosis is transmitted mainly 

by inhalation of small infectious droplets (1-10 μm in 

diameter) of dry residue [6]. Based on the analysis of 

sequence of genome, M. tuberculosis does not recognize 

the characteristic virulence factors of bacteria [7]. A 

common host response to MTBC infection is cell-mediated 

activation of body's immune system. Infrequent infection 

I N T R O D U C T I O N

The GeneXpert MTB/RIF technique is used for the identi�cation of tuberculosis and rifampicin 

(RIF) resistance. Xpert MTB / RIF provides patients with distinct advantages such as early 

diagnosis. Objectives: To compared the performance of �uorescence microscopy and 

GeneXpert with culture in TB samples from Narowal, Pakistan. Methods: A total of 299 TB 

positive specimens were obtained. Among these 54% (n = 160) were categorized to be obtained 

from male and 46% (n = 139) from female population. The sensitivity and speci�city of 

�uorescence microscopy, GeneXpert and culture of TB samples were done. Results: The 

parameters including sensitivity and speci�city calculated for GeneXpert were 73% and 100%, 

respectively, while the sensitivity and speci�city calculated for culture was 100% and the 

sensitivity and speci�city for FM microscope were 43% and 100%, respectively. Conclusions: 

We conclude that the GeneXpert is more sensitive than FM considering culture as a gold 

standard. Although the GeneXpert assay was also shown to be able to detect a limited number of 

bacillus from samples, the culture's sensitivity and speci�city were both 100%.
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side of the cartridge was labelled with the sample id before 

its lid was opened. Sample (2ml) was slowly transferred to 

the sample chamber of the cartridge taking care that care 

that bubbles don't form. The lid was �rmly closed and the 

test was run on GeneXpert instrument. Using the 2×2 table '

in the SPSS-20 software and considering the sputum 

culture as gold standard. The sensitivity, speci�city, PPV 

and NPV for each assay were calculated to diagnose TB in 

patients. The kappa(k) test was used to assess the 

consistency between the tests.  Using the formula, the 

sensitivity was found as follows:  Sensitivity % = true 

positive (TP) / (true positive (TP) + false negative (FN)) X 100. 

Speci�city was calculated using the formula given below:  

Speci�city % = true negative (TN) / (true negative (TN) + 

false positive (FP)) X 100.
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with intravesical instillation of M. bovis BCG is used to treat 

super�cial bladder cancer [8]. AFB staining typically has a 

speci�city of 99% or higher and a sensitivity of about 25% 

to about 75% [9]. Inoculation with solid and liquid media is 

suggested for optimum growth of mycobacteria from the 

samples [10]. AFB staining does occur in sputum in up to 

75% of tuberculosis patients, less than 20% of tuberculosis 

children have signi�cant AFB spread during sputum or 

stomach inhalation [11]. Traditionally, the identi�cation of 

mycobacteria was based on the growth rate of solid media, 

biochemical test results and the morphology and 

coloration of colonies [12]. Recently Cepheid proposed 

GeneXpert MTB / RIF test [13]. GeneXpert assays, like real-

time PCR assays, can simultaneously recognize MTB and 

speci�cally identify rifampicin resistance from sputum or 

other liquid samples [14]. 

Cross sectional study was done in the tuberculosis 

department at DHQ Hospital in Narowal. The sample size of 

299 was determined by formula as follows:

n=
2z *P*(1-p)1-a/b

2d
The patient's detailed clinical parameters were recorded 

and the patient was guided to collect the sputum sample in 

a de�ned container. Smears were prepared from samples 

after concentration and re-suspension of the pallet. Smear 

was covered with stain. After staining, the slides were 

examined by the microscopists. Lowenstein Jensen media 

was employed to detect the bacilli from samples. To 

prevent the growth of Gram-positive and Gram-negative 

bacteria as well as to restrict growth to Mycobacterium 

species only, low concentrations of penicillin and nalidixic 

acid are also added in LJ medium. Presence of malachite 

green in the medium inhibits most other bacteria. It is 

disinfected and solidi�ed by a process of inspissation. 

Presence of glycerol enhances the growth of M. 

tuberculosis. For cultivation of M. bovis, glycerol is omitted 

and sodium pyruvate is added. Positive and negative 

results of samples as found by microscopy and GeneXpert 

were cultured on Lowenstein Jensen media. After 

inoculation, the plates were incubated for at least 6 weeks 

at 37°C.  Any visible growth was observed and recorded as 

MTB and MOTT. For GeneXpert system. The sample reagent 

and the sputum collection container lids were opened. 02 

volumes of sample reagent was added to 01 volume of 

sputum and lid was replaced. The mixture was thoroughly 

mixed over a vortex for at least 10 seconds. Then it was 

incubated for 10 minutes at room temperature and then 

mixed again. It was incubated for another 05 minutes. The 

sample was processed till it was perfectly liquid, if it was 

still viscous, a waiting time of 05-10 minutes was given. The 

R E S U L T S 

The current study was conducted (in Narowal, Pakistan) to 

compare the diagnosis of tuberculosis using GeneXpert 

and �uorescence microscopy with culture. Total 

processed samples were 299 of which 54% (n = 160) were 

obtained from male and 46% (n = 139) from female 

population.  Culture method declared 43% (n=128) samples 

as positive (Table 1). 

FM Culturen(%)

55 (18%)

                         Methods

GeneXpert

93 (31%) 128 (43%)

Table 1:Detection of tuberculosis on culture

The sensitivity and speci�city recorded for culture were 

100% and 100%, respectively. Furthermore, positive 

predictive value (PPV) and negative predictive value (NPV) 

estimated for culture methods were found to be 100% and 

100%, respectively (�gure 1). Also, no samples were found 

that had positive results on culture and negative on 

GeneXpert. Culture was taken as standard and had 

sensitivity of 100% as compared to FM technique that had 

43% sensitivity. Sensitivity for culture was found to be half 

fold more than FM technique. It was noted that culture was 

more sensitive than FM in detecting tubercle bacilli. 

Culture was taken as standard which had a sensitivity of 

100% as compared to GeneXpert technique that had 73% 

sensitivity. It was found that culture was more sensitive 

than GeneXpert (�gure 1).

73

100

43

100 100 100

83

100

71

100 100 100

SENSITIVITY(%) SPECIFICITY(%) PPV NPV

GeneExpert Culture FM

Figure 1: Comparison of sensitivity and speci�city of FM, 
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GeneXpert and Culture

In this study total of 299 sputum samples were examined, 

with an FM detection rate of 18% (n = 55), GeneXpert of 31% 

(n = 93) and a standard culture technique of 43% (n = 128). 

The speci�city and sensitivity of the  GeneXpert assay 

were known to be 100% and 73%, respectively, in addition 

the sensitivity and speci�city of the FM microscope were 

43% and 100%, respectively. The �ndings showed culture 

as better than the two techniques used. This is in contrast 

with another study comparing the GeneXpert �ndings and 

stated GneXpert to be better [15]. As a reference standard,  

the culture revealed that the smear positive samples had a 

sensitivity of 98.4% (60/61) and the smear negative 

samples had a sensitivity of 93.7% (30/32) [16]. The result of 

this study are similar to our study which aimed to evaluate 

GeneXpert for culture and �uorescence microscopy, and 

GeneXpert analysis showed sensitivity and speci�city of 

73% and 100%, correspondingly. The speci�city, 

sensitivity, positive predicted value and negative predicted 

value of XpertTB/RIF detection were 93%, 93.3%, 82.3% 

a n d  9 3 . 3 % ,  r e s p e c t i v e l y.  R e s p e c t i v e l y.  X p e r t 

determination was signi�cantly higher than the sensitivity 

of rapid smear of citric acid (p < 0.001). GeneXpert detected 

50% additional positive cases compared to LJ culture and 

smear microscopy [17, 18]. Results of this study are quite 

comparable to our study which analyzed 299 samples.  LJ 

culture cases are twice times higher than AFB smear 

cases, with sensitivity and speci�city of 45.7% and 100%. In 

addition, from the clinically diagnosed 81 urinary tract 

tuberculosis cases, 51 were processed by the Xpert 

technique, showing the sensitivity of 63% that is 

considerably higher than AFB smear microscopy and LJ 

culture method. GeneXpert was only detected in 5 patients 

with RIF resistance, and all patients had a phenotypic 

sensitivity test with a sensitivity of 100% [19, 20]. This 

study is quiet similar to present study in which GeneXpert is 

more sensitive and speci�c as compared to FM. 
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C O N C L U S I O N S

We conclude that the GeneXpert is more sensitive than FM 

considering culture as a gold standard. The culture 

sensitivity and speci�city was 100% but the GeneXpert 

assay was also found to detect small number of bacillus 

from samples. In addition, the estimated PPV and NPV 

values for the culture method were found to be 100% and 

100%, respectively.
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Original Article

Tumor Necrosis Factor-alpha (TNF-α) is a cytokine that 

plays a critical role in the immune response, in�ammation, 

and apoptosis. In healthy individuals, TNF-α is produced in 

response to various stimuli, including infections, injury, and 

stress. It has been shown that dysregulation of TNF-α 

expression can lead to the development of various 

diseases, including autoimmune disorders, cancer, and 

chronic in�ammatory conditions [1-3]. Therefore, the 

evaluation of TNF-α expression in healthy individuals is of 

great importance for understanding the physiological role 

of this cytokine and for identifying potential biomarkers of 

disease. Gene expression analysis is a powerful tool for 

evaluating the expression of TNF-α in healthy individuals 

[4, 5]. This analysis allows researchers to determine the 

amount of TNF-α mRNA produced by different cell types in 

response to different stimuli. This information can be used 

to identify the factors that regulate TNF-α expression and 
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to determine the molecular mechanisms that control its 

production. Furthermore, gene expression analysis can be 

used to identify potential therapeutic targets for diseases 

associated with dysregulated TNF-α expression [6, 7]. 

Several methods are available for the evaluation of TNF-α 

gene expression in healthy subjects. These include 

quantitative polymerase chain reaction (qPCR), microarray 

analysis, and next-generation sequencing (NGS) [8-10]. 

Each of these methods has its advantages and limitations 

and must be chosen based on the research question, 

available resources, and experimental design. Studies 

evaluating TNF-α gene expression in healthy individuals 

have provided valuable insights into the regulation of this 

cytokine and its physiological role [11, 12]. For example, it 

has been shown that TNF-α expression is regulated by a 

complex network of signaling pathways that involve various 

transcription factors, cytokines, and other molecules. 

Tumor necrosis factor-alpha (TNF-α) is a cytokine involved in the immune response, 

in�ammation, and apoptosis. Dysregulation of TNF-α expression has been associated with 

various diseases, including autoimmune disorders, cancer, and chronic in�ammatory 

conditions. Understanding the regulation of TNF-α expression in healthy individuals can help 

identify potential therapeutic targets for these diseases. Objective: To evaluate of gene 

expression of TNF-α in healthy subjects. Methods: The cross-sectional study conducted on 40 

individuals on healthy individuals. RNA was extracted and TNF-α gene expression was evaluated 

using PCR and statistical analysis was done using SPSS software. Results: The evaluation of 

TNF-α gene expression in healthy individuals has also led to the identi�cation of potential 

biomarkers of disease and new therapeutic targets. Conclusion: In conclusion, the evaluation 

of TNF-α gene expression in healthy individuals is an important tool for identifying potential 

biomarkers of disease and understanding the physiological role of this cytokine.
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M E T H O D S

Moreover, the evaluation of TNF-α expression in healthy 

individuals has led to the identi�cation of potential 

biomarkers of disease and new therapeutic targets. In 

conclusion, the evaluation of TNF-α gene expression in 

healthy individuals is an essential tool for understanding 

the physiological role of this cytokine and for identifying 

potential biomarkers and therapeutic targets for diseases 

associated with dysregulated TNF-α expression [13-14]. 

The use of gene expression analysis methods such as 

qPCR, microarray analysis, and NGS has provided valuable 

insights into the regulation of TNF-α expression and its 

molecular mechanisms, which can be used to improve 

human health.

It was a cross sectional case-control study. The research 

work was carried out in the department of Immunology and 

Resource lab University of Health Sciences, Lahore. The 

calculated sample size for each group is 40. A total of 40 

subjects were tested for this study. Five ml venous blood 

was collected in EDTA coated vacationers from healthy 

subjects was brought to the Resource lab within four hours 

of  the sample col lection to avoid genomic RNA 

degradation. The primers were suspended using low TAE 

buffer in a calculated amount to achieve concentration 

1μg/μl as stock. A working solution of 10pm/μl diluted from 

stock were used for all further PCR experiments. Primers 

were optimized for reaction conditions of annealing 

temperature, Mg concentration, amount of buffer and 

dNTPs. These optimum conditions were in further 

experimentation. The following primers was used:

 Gene                Primer GC content (%) Product Size

 TNF α  –F  

TNF α –R

5' CGAGTGACAAGCCTGTAGC 3'

5' GGTGTGGGTGAGGAGCACAT 3'

 45

50
453

Table 1: Primer used for PCR

RNA was extracted from blood samples within 6 hours of 

sample collection. Samples was stored in trizol if 

extraction is delayed. Extracted RNA samples were stored 

at -80◦C. Quantity and quality of RNA were checked by nano 

drop. After pcr reaction gel electrophoresis was done. All 

statistical analysis was done using SPSS software (version 

20.0).

R E S U L T S

In healthy subject group, which consisted of 40 individuals, 

69.38% (n= 28) were male, and 32.61% (n= 13) were female. 

The mean age of the participants was 47.49 ± 2.72 years. 

The mean alanine aminotransferase (ALT) level was 22.71 ± 

5.22 U/L, and the mean aspartate aminotransferase (AST) 

level was 32.24 ± 7.54 U/L.

Variables Healthy Subject Group N= 40
 

Gender
Male

Female

 69 (69.38%)

32 (32.61%)

47.49 ±2.72 

22.71 ± 5.22 

32.24 ± 7.54

Age

ALT

AST

Table 2: Demographic variables of healthy subjects

Sample

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

Conc. ng/µl of 
Healthy Subject

Amount used for cDNA (
1.5µg) of Healthy Subject

1327

1578

530

1225

576

876

484

650

743

1021

1097

2016

1786

987

644

443

544

793

2264

564

455

1678

928

1733

2254

3597

1255

976

627

807

514

786

894

497

554

654

2254

3597

1257

976

2.39617

1.85644

2.92398

2.29709

0.66578

1.94805

2.39234

1.27334

1.90355

1.50301

1.94805

2.39234

1.27334

1.90355

1.95313

1.49701

1.36861

0.74368

0.8394

0.66578

0.4178

1.19338

1.54834

2.38626

1.9664

2.95388

1.36544

2.68743

1.6943

3.25266

2.34891

1.8059

1.3870

1.4676

0.6336

0.8564

1.83976

2.83845

3.9467

2.6853

Table 3: Amount of cDNA used for experiment

The expression of TNF-a gene was observed by RT-PCR by 

using gene speci�c primers and the dye which is SYBR 

Green mix of the ferments.  For internal control GAPDH 

gene was applied. Each PCR assay of real time was 
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Rodenburg et al., study have evaluated TNF-α gene 

expression in healthy individuals to understand its 

physiological role and identify potential biomarkers of 

disease. These studies have shown that TNF-α expression 

is regulated by a complex network of signaling pathways 

and can be in�uenced by various factors, such as age, sex, 

and environmental stimuli [14]. For example, one study 

found that exposure to air pollution was associated with 

increased TNF-α expression in healthy individuals, 

suggesting a potential link between environmental factors 

and the regulation of TNF-α expression [15]. Another Buha 

et al., study evaluated the association between TNF-α gene 

expression and the risk of developing cardiovascular 

disease (CVD). The study found that higher TNF-α 

expression was associated with an increased risk of CVD, 

suggesting that TNF-α may serve as a potential biomarker 

of disease. Moreover, the study identi�ed several genetic 

variants that regulate TNF-α expression and may be used to 

predict disease risk [16, 17]. A recent study used microarray 

analysis to evaluate the gene expression pro�le of TNF-α in 

healthy individuals and in patients with type 2 diabetes 

mellitus (T2DM). The study found that TNF-α expression 

was signi�cantly upregulated in patients with T2DM 

compared to healthy controls. Moreover, the study 

identi�ed several genes that were co-expressed with TNF-

α and may be involved in the pathogenesis of T2DM [18]. 

These previous studies like de Oliveira et al., highlight the 

importance of evaluating TNF-α gene expression in healthy 

individuals to understand its physiological role and identify 

potential biomarkers of disease. Moreover, these studies 

demonstrate the potential of gene expression analysis to 

identify novel regulatory mechanisms and potential 

therapeutic targets. The use of methods such as qPCR, 

microarray analysis, and NGS can provide valuable insights 

into the molecular mechanisms that control TNF-α 

expression and help improve our understanding of the 

pathogenesis of various diseases [19, 20]. The use of gene 

expression analysis methods, such as qPCR, microarray 

analysis, and NGS, can provide valuable insights into the 

regulation of TNF-α  expression and its molecular 

mechanisms. Future studies can build on previous 

research to identify new biomarkers of disease, potential 

therapeutic targets, and novel regulatory mechanisms that 

control TNF-α expression.

R E F E R E N C E S

In conclusion, the evaluation of TNF-α gene expression in 

healthy individuals is an important tool for identifying 
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Original Article

P. aeruginosa is a kind of bacterium that may infect the skin, 

urinary system, respiratory tract, and bloodstream, among 

other areas of the body. Because of this bacterium's 

inherent and acquired resistance to antibiotics, infections 

caused by it are often di�cult to cure. Therefore, �nding 

novel and potent medicines is essential for stopping and 

containing the spread of P. aeruginosa infections. This 

review discusses the antibacterial effects of several drugs 

on P. aeruginosa clinical isolates. Numerous clinical issues 

a r e  c a u s e d  g l o b a l l y  b y  m u l t i - d r u g  r e s i s t a n t 

microorganisms. It is recognized that the extensive use of 

antibiotics contributes to bacteria that cause nosocomial 

and community-acquired illnesses developing increased 

Sensitivity and Resistivity of Various Antibiotics Against of Pseudomonas 
aeruginosa in Clinical Isolates

1* 2 3 4Ansar Abbas , Lahraseb Khan and Ha�z Shehzad Muzammil  and Muhammad Mohsin Aftab

¹Virtual University, Lahore, Pakistan

²Institute of Molecular Biology and Biotechnology, University of Lahore, Pakistan

³National Institute of Food Science and Technology, University of Agriculture, Faisalabad, Pakistan

⁴Institute of Public Health, Lahore, Pakistan

resistance [1]. Particularly in developing nations, 

infectious illnesses brought on by resistant bacteria are to 

blame for increasing morbidity and death rates as well as 

rising healthcare expenses. Nearly 10% of all surgical site, 

respiratory tract, and urinary tract infections acquired in 

hospitals are caused by the opportunistic gramme 

negative bacteria Pseudomonas aeruginosa, which often 

develops in conjunction with signi�cant underlying 

illnesses [2, 3]. It is a primary source of morbidity owing to 

burn wound infection and is often linked to otitis media, 

nasal infections, and other conditions [4, 5]. To treat 

systemic infections, P. aeruginosa is naturally resistant to 

the majority of antibiotics now on the market, including 

I N T R O D U C T I O N

Antibiotics are an essential therapy for a variety of bacterial infections, but misuse and overuse 

of them is encouraging bacterial resistance. Objective: To check different drugs' antibacterial 

effects on Pseudomonas aeruginosa was the goal. Methods: For this experiment, samples were 

taken from patients in the pathology division of the Fatima Memorial Hospital in Lahore, 

Pakistan. From all of the samples gathered, 170 clinical isolates of P. aeruginosa were 

discovered. To identify bacteria, traditional culture and biochemical techniques were 

performed. Antibacterial activity was determined by comparing the antibiotic susceptibility 

patterns of all clinical isolates to commercial antibiotic discs (cefazolin, cefepime, ce�xime, 

cefoxitin, ceftriaxone, ceftazidime, cefuroxime, cephalothin, amikacin, amoxycillin, ampicillin, 

Augmentin, cipro�oxacin, clindamycin, gentamycin, imipenem. Results: Imipenem (100% 

sensitivity), Ceftazidime (99%), Linezolid (99%), Clindamycin (99%), Gentamycin (92%), 

Cipro�oxacin (88%), Levo�oxacin (78%), and Cefotaxime (71%), among other antibiotics, shown 

remarkable sensitivity against Pseudomonas aeruginosa. Conclusions: We came to the 

conclusion that all clinical isolates of P. aeruginosa exhibited broad resistance to meropenem, 

ampicillin, cefuroxime, and cefepime. To reduce antibiotic resistance, technical infrastructure 

must be improved. Appropriate antibiotic selection and advised hand washing are two such 

measures.
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cotton swab was used to streak the dried MHA plate surface 

at least four to six times after being dipped into the 

organism's broth culture. Using sterile forceps, the 

antibiotic discs were positioned. After all of the discs were 

positioned correctly, the MHA plates were inverted and 

incubated at 37 0C for 24 hours. Bacterial growth was seen 

around each disc after incubation. A distinct region of "no 

growth" was seen around that particular disc if the clinical 

isolate was susceptible to an antibiotic. To establish 

whether an isolate is susceptible, intermediately 

susceptible, or resistant to an antibiotic, the size of the 

zone of inhibition for each drug is measured in millimeters 

using a metric ruler and compared to a standard 

interpretation chart. To tabulate and analyze the data, 

SPSS version 22.0 was utilized. Both antibiotic sensitivity 

and resistance were statistically evaluated. The proportion 

of sensitivity and resistance was used to calculate an 

antibiotic's antibacterial activity.
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aminoglycosides, anti-pseudomonal penicillin's, newer 

cephalosporins, imipenem, and �uoroquinolones [6-8]. 

Antibiotic resistance has now become a health problem 

worldwide. Every year, approximately 7 billion causalities 

throughout the world are as a result of infections that have 

developed resistance to the antibiotics used to treat them. 

Resistance is a common occurrence in nature. Only a few 

germs survive being exposed to pharmaceuticals that are 

supposed to kill them, and these microbes pass on their 

drug resistance to others. In view of the �ndings that 

overuse and abuse of antibiotics, as well as inadequate 

disease control, is hastening antibiotic resistance, this 

issue has gained prominence [9, 10]. Studies have been 

done to determine how well different antibiotics work 

against P. aeruginosa. According to research by Gill, 

carbapenems like imipenem and meropenem were very 

e�cient against clinical isolates of P. aeruginosa [11, 12]. 

The �uoroquinolones cipro�oxacin and levo�oxacin were 

similarly effective against P. aeruginosa, according to 

different research in North America.

A cross-sectional investigation was conducted. The study 

was conducted in Lahore, Pakistan, in the pathology 

division of the Fatima Memorial Hospital. A total of 1,400 

samples, including blood, pus, swabs, sputum, urine, CSF, 

and semen, were gathered from different wards at Fatima 

Memorial Hospital over the course of a year. Each sample 

was taken in a sterile container. Within an hour after being 

collected, the sample container was labelled with the 

collection time, source, and date and transported to the lab 

for analysis. On certain medium plates, samples from the 

sample container were grown (Eosin thiazine Agar, 

Mannitol Salt agar, TCBS Agar, MSA agar, MacConkey Agar, 

enteric bacteria enteric bacteria Agar). After that, the 

plates were stored for 24 hours at 37 °C in an incubator. The 

colonies were then injected onto agar plates to create pure 

cultures that could be stored. The colony morphology of 

clinical isolates on Mac-Conkey agar was used to identify 

them. Isolated colonies were used to study the 

characteristics of colonies. Standard identi�cation and 

susceptibility techniques were used to the identi�cation of 

these species. In gramme stained smears, gramme 

negative bacteria were seen as pink-colored organisms. 

Antibiotic susceptibility testing was used to examine the 

sensitivity or susceptibility of bacteria to various 

antibiotics as well as their patterns of resistance. The 

susceptibility of the bacteria to antibiotics was evaluated in 

this research using the Kirby-Bauer disc diffusion method. 

In a tube containing sterile saline solution, a colony from 

the plate was thoroughly mixed and aseptically emulsi�ed. 

The agar plates were created by Muller Hinton. A sterile 

R E S U L T S

Antibiotics which showed high sensitivity against 

Pseudomonas species were Imipenem (100%), Ceftazidime 

(99%), Linezolid (99%), Clindamycin (99%), Gentamycin 

(92%), Cipro�oxacin (88%), Levo�oxacin (78%), and 

Cefotaxime (71%). Pseudomonas species had shown high 

resistance to Meropenem (100%), Cefoxitin (99%), 

Ampicillin (99%) and Nalidixic acid (99%). Other antibiotics 

showing high resistance were Augmentin (99%), Cefazolin 

(97%). Cefepime (94%), Cefuroxime (93%), Cephalothin 

(92%), Ce�xime (87%), Nor�oxacin (70%) (table 1).

Antibacterial agent
Pseudomonas aeruginosa (144)

Sensitive n (%) Resistance n (%)

Amikacin

Ampicillin

Augmentin

Cefazolin

Cefepime

Ce�xime

Cefotaxime

Cefoxitin

Ceftazidime

Cefuroxime

Cephalothin

Cipro�oxacin

Clindamycin

Gentamycin

Imipenem

Levo�oxacin

Linezolid

Meropenem

Nalidixic Acid

Nitrofurantoin

Nor�oxacin

O�oxacin

141 (98.0%)

1 (1.0%)

1 (1.0%)

4 (3.0%)

6 (4.0%)

19 (13.0%)

101 (70.0%)

1 (1.0%)

143 (99.0%)

10 (7.0%)

12 (8.0%)

127 (88.0%)

143 (99.0%)

143 (99.0%)

144 (100.0%)

112 (78.0%)

143 (99.0%)

0 (0.0%)

1 (1.0%)

65 (45.0%)

43.2 (30.0%)

94 (65.0%)

3 (2.0%)

143 (99.0%)

143 (99.0%)

140 (97.0%)

135 (94.0%)

125 (87.0%)

43 (30.0%)

143 (99.0%)

1 (1.0%)

134 (93.0%)

132 (92.0%)

17 (12.0%)

1 (1.0%)

1 (1.0%)

1 (1.0%)

32 (22.0%)

1 (1.0%)

144 (100.0%)

143 (99.0%)

79 (55.0%)

100.8 (70.0%)

50 (35.0%)

Table 1: Antibacterial activities against Pseudomonas aeruginosa
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It has been shown that certain resistant clinical isolates of 

P. aeruginosa are susceptible to the inhibitory effects 

against Imipenem, Ceftazidime, Linezolid, Clindamycin, 

Gentamycin (92%), Cipro�oxacin, Levo�oxacin, and 

Cefotaxime. The fact that none of the antimicrobial drugs 

were successful in treating all of the multi-drug tested 

strains showed the present di�culty in treating 

nosocomial infections that are multi-drug resistant [14, 15]. 

P. aeruginosa isolates from earlier research by Servin 

shown partial or total resistance to antibiotics [16]. 

Unluckily, P. aeruginosa strains completely resisted 

ampicillin and cephalexin. Its sensitivity to other strong 

antibiotic substances, such as those more often used to 

t r e a t  h o s p i t a l  i n fe c t i o n s ,  s u c h  a s  c e f t r i a xo n, 

chloramphenicol, cefotaxime, ceftazidime, tobramycin, 

piperacilin, imipenem, gentamicin, and amikacin, was also 

examined by Fluit et al., [17-19]. Natural sources of lactic 

acid bacteria include dairy products, seafood, vegetables, 

and cereals. They guard against urinary tract infections and 

are a part of healthy vaginal �ora. In actuality, several 

strains of the genus Lactobacillus are capable of colonizing 

certain areas of the body, such as the gastrointestinal 

tract, uro-genital tract, and oral cavity, where they are 

crucial to the competitive exclusion of pathogens. It turns 

out that the antimicrobial action of Lactobacillus strains 

against bacterial pathogens is multifaceted and involves 

the generation of compounds including bacteriocin-like 

molecules, hydrogen peroxide, lactic acid, and unknown 

heat-stable, non-lactic acid chemicals. Competition for 

nutrients, adhesion inhibition of infections to surfaces, and 

immune system modelling have all been postulated as 

additional pathways for their function. Imipenem (100% 

sensitivity), Gentamycin (99%), Ceftazidime (99%), 

Linezolid (99%), and Clindamycin (99%) were among the 

antibiotics that shown great sensitivity against 

Pseudomonas aeruginosa. Barakoti et al., saw comparable 

outcomes [20].
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The �ndings of the current investigation of P. aeruginosa 

had a higher prevalence of antibiotic resistance. In this 

investigation, the most effective antibacterial agents 

against P. aeruginosa bacterial infections were Linezolid, 

Imipenem, Amikacin,  and Gentamycin.  By using 

preventative measures, antibiotic resistance should be 

managed and avoided.
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