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Abstract 
Background/Aims: Corticosteroids are the most effective anti-inflammatory/ 

immunosuppressive drugs, which have been used to treat various inflammatory disorders. 

Although they have been extensively used in clinical practices in our country, Iraq, and 

other parts of the world, no available studies focused on dispensing these medications.  

Subjects and Methods: This study is a cross-sectional observational study that involved 

55 pharmacies in Basra city, Iraq. We invited pharmacists to fill out a highly confidential 

questionnaire to record the necessary information about CS dispensing in private 

pharmacies. 

Results:Many surveyed pharmacies dispensed CS without prescriptions (89.1%) for 

different inflammatory pathologies.We also observed that mild topical CS is offered in 

the surveyedpharmacies, and strong systemic CS, such as betamethasone, is also 

indicated to patients. In addition, our data show that the percentage of pharmacists who 

educate patients about the risk of side effects related to the use of CS without prescription 

was extremely high (90.9%).  

Conclusions: Using CS without a medical prescription is a common practice in private 

pharmacies in Basra city. Still, many pharmacists provide all the necessary information 

about this class of drugs to the patients. However, better regulations are needed to 

restructure this process under the pharmacology guidelines.   
 

Keywords: corticosteroids, dispensing, pharmacy, abuse, over-the-counter 
 

INTRODUCTION 

Steroidal anti-inflammatory drugs, corticosteroids (CS), are widely used anti-

inflammatory/immunosuppressive pharmacological agents to treat various inflammatory 

pathologies. Exogenous CS produces pharmacological effects by interacting with 

intracellular glucocorticoid receptors (GRs). GR is a member of a large family of ligand-

activated transcription factors(1). CS are lipid-soluble drugs and quickly diffuse through 

the cell membranes. Inside cells, they bind with receptors in intracellular cytoplasm to 

form a drug-receptor complex. Then, this complex moves to the nucleus, where it 

interacts with DNA and modulates gene transcription(2). increases or decreases the 

transcription of many genes and alters protein synthesis (e. g. enzymes, transport 

proteins, structural proteins) that regulate their several physiological processes(3). 

Because of the ubiquitous nature of the GRs, CS act on a wide variety of targets cell. 
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Therefore, CSIS is now used to treatinflammatory/autoimmunity disorders such as 

allergic/inflammatory disorders, blood disorders, endocrine disorders, tumors, etc.  

More than 10 million new CS prescriptions are filled each year since they were first 

prescribed to treat rheumatoid arthritis in 1948(4). Even though they are heavily 

dispensed, GCs may cause serious unwanted effects such as gastric ulcers, diabetes 

mellitus, osteoporosis, cataract, Cushing syndrome, obesity, etc. (5). The ubiquitous 

nature of GRs inthethprimaryin mechanism for many side effects. Patients who use CS 

foextendedng periods (more than three weeks) are at high risk of developing these side 

effects and drug interactions. Withdrawal is considered when their use is no longer 

recommended or when significant side effects appear. Conditions in which withdrawal of 

corticosteroid therapy is Shouregardedconsidered include hard to control diabetes 

mellitus, severe hypertension, incapacitating osteoporosis, cerebral pseudotumor, 

accentuated growth restriction, corticosteroid-induced psychosis, and peptic ulcer (6). 

Although topical Potencies potency, such as hydrocortisone,is classified as an over-the-

counter medication (OTC) according to the pharmacopeias, it seems that dispensing CS 

without needing a prescription extended to include other CS. Offering CS as an OTC 

mehasbecome common practice in many parts woofich is another crucial reason for poor 

CS tolerability(7). 

 So, there is an urgent need to put more restrictions on prescribing and dispensing CS 

to prevent the harmful effects and make themath dispensing process more controlled. 

This study determines whether CS dispenmissingin Basra city, Iraq, follows ideal 

pharmacology guidelines.  

 

METHODS 

This study is a cross-sectional observational study that involved 55 pharmacies in 

Basra city, Iraq. The study was conducted from Nov-2015 to April- 2016. Pharmacies 

were chosen from different areas in Basra (Eastern, Western, Northern, Southern, 

Central) regardless of the area's pharmacy size, deprivation, and education levels. 

Sitehighly confidential questionnaire table (1), which demonstrates the education levels 

of pharmacy staff, was used in the study. The survey excludes any other personal 

information such as pharmacies' names and the pharmacy's manager (pharmacist) for 

confereeidenticality of the report and to encourage them to answer questions freely. 

Locations of pharmacies were documented to represent the distribution of pharmacies 

perfectly. The response rate was 100% of a total of 55 pharmacies. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

3 

 

The 2ed international Conference of Pharmaceutical Sciences 

College of Pharmacy, University of Basrah, Baseah, Iraq 18 – 19 May 2022 

Table 1: Questionnaire 

 

 

This questionnaire was designed to be completed by the pharmacy manager. We 

explained the purpose of the study to the pharmacists and instructed them on how to 

answer questions to represent CS dispensing for every clinical disease scenario perfectly. 

Pharmacists explained CSisissued for each case according to the attached questionnaire. 

All procedures were conducted under the approval of the College of Pharmacy by the 

University of Basra for the Care and Use of laboratory humans. 

Statistical Analysis 

Data are presented as mean. Statistical analyses were performed using the Prism 7 

software package (GraphPad, La Jolla, CA). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The location of the pharmacy Type of corticosteroid used Dosage form 

Do you offer CS in the following   

Appetite stimulant (increase Wt.)   

Arthritis   

Drug allergy   

Severe Cough   

Asthma   

Skin diseases   

Insect bite   

If the patients insist, inform the individual of the following(yes/No) 

Risk of CS  

diseases history  

Tapering on long term use  

Pregnancy &breast feeding  

Long term side effects  
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RESULTS 

After collecting information from the participated pharmacies in the survey, we found 

that about 89.1% of the pharmacies dispense CS without prescriptions for various skin 

diseases, 60% for drug allergies, 54.5% as an appetite stimulant, 46.2% for insect bit, 

45.3%  for asthma, 36.4% for severe cough, and a small percent of pharmacies dispense 

CS for arthritis as shown in figure (1). It is known that CS can be used as an appetite 

stimulant for patients with cachexia, and they are used off-label for these 

conditions(8)(9). We assessed CS dispensing as an appetite stimulant and observed that 

the most offered CS was oral dexamethasone in about 32.7% of 55 pharmacies. While 

18.2% allocate oral betamethasone, and only 1.8% of pharmacies dispense prednisolone, 

as shown in figure (2).  

 

Figure (1): Percent of pharmacies that dispense CS without medical prescriptions. 

 

 

 

Figure (2): Percent of pharmacies offer different types of CS as an appetite 

stimulant. 
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This figure shows that dexamethasone is the most prescribed GC as an appetite 

stimulant, followed by betamethasone and prednisolone. Dex: dexamethasone; Bet: 

betamethasone; PRD: prednisolone. 

 

CS has been utilized for decades to treat patients with arthritis to control the intense 

inflammatory response and inhibit disease progression(7)(10). Here, we found that 14.5% 

ofpharmacies dispense prednisolone for arthritis, 12.7% dispense parenteral 

betamethasone, 7.3% dispense methylprednisolone, and 3.6% dispense oral 

betamethasone, as shown in figure (3). CS are very frequently prescribed therapeutic 

agents for respiratory tract hypersensitivity and asthma to suppress 

inflammation(5)(11)(12). In this report, we noticed that 27.3% of surveyed pharmacies 

offer oral prednisolone, 18.2% dispense inhaled CS, 14.5% dispense oral hydrocortisone, 

and 5.5% dispense oral dexamethasone, 3.4% dispense oral hydrocortisone, and 1.8% 

dispense oral betamethasone as shown in figure (4). 

 

 

Figure (3): Percent of pharmacies offer different types of CS to treat arthritis. 

 

This figure shows that the most used GC to treat arthritis are prednisolone, 

betamethasone, and methylprednisolone. Prod: prednisolone; Bet: betamethasone; methyl 

pred: methylprednisolone. 
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Figure (4): Percent of pharmacies that offer different types of CS to treat asthma. 

This figure shows that prednisolone hasthehighest use for asthma than any 

other CS. Prod: prednisolone; Bet: betamethasone; Dex: dexamethasone; 

H.C.: hydrocortisone 

 

It is widely accepted that CS effectively controls hypersensitivity reactions induced by 

drugs and foods(13). For patients with these kinds of allergies, we observed 55.2% of the 

55 surveyed pharmacies dispense parenteral hydrocortisone, 14.5% dispense parenteral 

dexamethasone, and 9.1% dispense oral prednisolone, 1.8% allocate inhaled CS, and 

1.8% distribute topical CS as shown in figure (5). CS is available as an over-the-counter 

medication to treat patients with insect bit to ameliorate itching and allergic 

symptoms(13). In this work, we found that 27.3% of 55 pharmacies dispense topical CS, 

9.1% dispense parenteral hydrocortisone, 7.3% dispense oral dexamethasone, and 5.5% 

dispense oral prednisolone, as shown in figure (6).  

 

Figure (5): Percent of pharmacies offer different types of CS as anti-allergic 

compounds. This figure shows that H.Cis the most prescribed CS for drug 

allergy. Prod: prednisolone; Dex: dexamethasone; H.C.: hydrocortisone. 
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Figure (6): Percent of pharmacies that offer different types of CS to treat insect 

bites.Prod: prednisolone; Dex: dexamethasone; H.C.: hydrocortisone. 

 

CS is often prescribed to suppress cough experienced for three or more weeks, which 

is usually associated with hypersensitive respiratory tract (14). Here, we noted that 18.2% 

of pharmacies dispense oral prednisolone, 7.3% dispense oral dexamethasone, 3.6% 

dispense oral betamethasone, and 3.6% dispense parenteral hydrocortisone, and 3.6% 

dispense parenteral dexamethasone as shown in figure (7). CS is commonly prescribed to 

treat skin disorders related to autoimmune and inflammatory diseases such as eczema and 

psoriasis (14). We observed that 54.5% of the surveyed pharmacies dispense topical 

hydrocortisone, 21.8% dispense topical betamethasone, 14.6% dispense topical 

triamcinolone, and 7.3% dispense topical clobetasol, and 7.3% dispense topical 

mometasone as shown in figure (8). 

Figure (7): Percent of pharmacies offer different types of CS in severe cough. Prod: 

prednisolone; Bet: betamethasone; Dex: dexamethasone; H.C.: 

hydrocortisone. 
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Figure (8): Percent of pharmacies that offer different types of CS in skin diseases. 

Triam: triamcinolone; Bet: betamethasone; Clob: clobetasol; H.C.: 

hydrocortisone; Mom: mometasone. 

 

Unwanted effects induced by CS are serious health problems that need a lot of effort 

from health care providers to reduce their consequences(15). In this study, our data show 

that the percentage of pharmacists who provided information about the risk of side effects 

related to the use of CS without prescription was 90.9%.In addition, we observed that 

81.8% of pharmacists obtain the disease history from the patients, 74.5% of pharmacists 

provide information on how to tapering of CS, 72.7% of pharmacists educate patients 

aboutthe side effects of CS, and 52.7% of pharmacists ask if the female patients were 

pregnant and breastfeeding or not as shown in figure (9). Using CS without a medical 

prescription CS is a common practice in private pharmacies in Basra city. Still, many 

pharmacists provide all the necessary information about this class of drugs to the patients. 

However, better regulations are needed to structure this process under the pharmacology 

guidelines.   
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Figure (9): Percent of pharmacies providing information to the patients. An 

excellent percentage of pharmacies provide necessary information to the 

patient. Dis: disease; Preg: pregnancy. 

 

 

 

DISCUSSION 

This study was designed to evaluate and assess the percentage of pharmacies in Basra 

city in Iraq that offer CS without a medical prescription. In addition, we were interested 

in determining whether pharmacists provide the necessary information regarding CS 

indication to the patients. Therefore, we will be able to give a clue about CS dispensing 

behavior in Basra’s pharmacies and determine what recommendations are needed during 

CS dispensing. CS is a widespread medication used for various Iraqi community diseases. 

This work is novel because it is the first to study the corticosteroid dispensing process in 

private pharmacies in Basra and Iraq. In addition, we are the first to examine whether 

pharmacists provide adequate education about this class of drugs to the patients. 

CS is a significant class of anti-inflammatory drugs prescribed to treat different 

inflammatory pathologies. Unmonitored use of CS can cause serious side effects, which 

negatively impact their benefits. We found many pharmacies in Basra city, Iraq, dispense 

CS without a medical prescription. Patients come to pharmacies with different 

inflammatory disorders to get anti-inflammatory medications without a costly visit to the 

doctor’s clinic. However, we observed that most surveyed pharmacies educate patients 

about this class in multiple directions, such as dose, duration of treatment, side effects, 

etc. Dispensing CS is essential in pharmacies that need more regulation to put this 

process in its perfect frame.    

Studies have shown that prescription-only medicines, including CS, are sold without 

prescription as usual practice in Asian countries such as India and Vietnam(16)(17). A 

decree that categorizes all corticosteroids as prescription-only medicines has been 

legitimized since 1995(16). This reveals that regulations on handing out CS are less likely 

of a practical value. Our study observed that CS is sold in Iraq pharmacies without a 
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prescription. The most interviewed pharmacies dispensed CS in different dosage forms 

without prescription. Here, it is essential to mention that in a country like Iraq, where 

there is no medical insurance, many patients prefer to go directly to the pharmacies and 

get medications for what they think is a simple disease and avoid a costly visit to doctor 

clinics. Poorly educated patients believe that getting medicines from pharmacies is the 

most important step to cure the disease, even more, important than diagnosis. On the 

other hand, competition among pharmacies is an essential factor in a phenomenon like 

this as the number of pharmacies has grown dramatically in Basra. This could put more 

pressure on pharmacy staff to focus more on profit than on their professional 

role(17)(16). In addition, other determinants such as customers’ expectations, social 

acceptance, and commercial pressures may worsen more prescription-only medication 

dispensing compared to the ideal practices that follow professional regulations and 

clinical practice guidelines(18). 

Wars and political instability in Iraq have terrible impacts on all life touch services 

such as education and health. This leads to poor compliance with rules and regulations. 

As a result, patients will look for easy and cheap solutions for their health problems, such 

as taking medications directly from pharmacies without prior visits to specialists. These 

environments create barriers for The Ministry of Health in Iraq and Iraq Syndicate of 

Pharmaciststo implement and supervise necessary regulations that control medication 

dispensing due to weak and not clearly defined sanctions and rewarding for practicing 

process. In addition, health issues such as this will be more minor of interest by the 

governments because they have been described in other low-income countries (19). 

In this study, we tried to point up the pharmacist’s role in society as a part of the 

solution for medication dispensing problems and to describe a better image regarding 

pharmacists’demographics, knowledge of prescription-only medicines, and clarifying 

their attitude toward pharmacy practices. This gave us multiple highlights on 

restructuringthe medication dispensing process,mainly CS. They should 

administerprescription-only medications and what education patients need to learn after 

getting their drugs (19).    

In summary, CS are tremendously dispensed in Iraq pharmacies to treat various 

inflammatory disorders for which they are the first line of treatment. Even though CS 

isanessential drug in clinical practice, its side effects should be considered, needing 

special attention. We found that CS is offered as over-the-counter medications in most 

Iraq pharmacies, a process that does not obey ideal pharmacology guidelines. This could 

potentially increase the risk of exacerbating the preexisting condition and the risk of 

adverse effects. We also observed that pharmacists are doing a great job of enhancingthis 

class of drugs' beneficial uses and minimizing the unwanted effects.  They provide the 

necessary education to the patients to get better clinical practice. However, according to 

the ideal pharmacology guidelines, more regulations are needed to maximize the benefits 

of using CS in the community.   
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Background: Quercetin is an extensively studied food supplement for its 

unique pharmacological effects. Quercetin has low oral bioavailability and 

rapid metabolic deactivation, making him have a short half-life; these 

problems may restrict his medicinal usefulness. 

Aim of Study: to inspect the impact of enzyme inhibition by using 

Ketoconazole; as an enzyme inhibitor on pharmacokinetic parameters 

relatedheoral bioavailability like AUC, Cmax, Tmax,timeto complete 

elimination, and half-life in humans,which have never been reported 

previously. 

Methods: 10 healthy youngadults were involved inexperimentsA and B, 

with a 10 days' wash-period apart; volunteersReceiveda single dose of 

Quercetin 1000 mg in experiment A and Quercetin 1000 mg plus 

Ketoconazole 400 mgin the experiment B. Blood samples were collected at 

the time 0, 0.5 - 12.5 by 1-hour interval and after 24hr for HPLC Assay to 

measure free unconjugated quercetin in plasma. Data then graphed as 

concentration-time plot andmeans of AUC, Cmax, Tmax,time to complete 

elimination, and half-life in both experiments were evaluated for 

significance using a t-test. 

Results: ketoconazoleadministration with quercetin significantly improves 

the mean plasma area under the curve (AUC0–∞) by 176%, and prolonged 

time to complete elimination (44.66 ± 9.17 vs. 12.93 ± 1.4hr) as compared 

with quercetin alone. 

Conclusion: The addition of enzyme inhibitor ketoconazole may increase 

AUC, T0.5. and prolong the time to complete elimination of free 

Potential enhancement in the bioavailability of Quercetin by concomitant 

administration with the enzyme inhibitor Ketoconazole 
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unconjugated quercetin after oral administration, which may result in 

enhancement of oral Bioavailability of Quercetin 

Keywords: Quercetin, Ketoconazole, bioavailability, enzyme inhibitor. 

Introduction 

Quercetin (Que)is a pentahydroxy flavone(C15H10O7).(1, 2)It 

isapolyphenolic flavonoid compound(3, 4) used as a food supplement and 

has numerous biological activities;(5)it is taken as a single ingredient or in 

combination with other vitamin supplements.(6, 7)Quercetin is naturally 

available(8) in many vegetables, fruits, and drinks ingested from the daily 

diet,(9)including onions, broccoli, apples, berries, (10)and citrus fruits,(11)it 

is ubiquitously present in wine and tea. (12) 

Quercetin is well-known for its vasodilator, antihypertensive effects, 

antiatherosclerotic, antiobesity, antihypercholesterolemic,and antidiabetic 

activities.(13-15)Epidemiological studies indicate an inverse association 

between dietary intake of quercetinand cancer;(16)Quercetin is empirically 

used for the treatment of asthma, hay fever, eczema, hives, and gout as 

examples of allergic disorders (9). Also, it hasanti-infertility, 

antitumor,antihepatotoxicactivity,andanti-atherosclerosis. (8)Que is a one-

of-a-kind bioflavonoid that has been intensively researched in recent 

years.(11) 

Quercetin is extensively metabolized in the intestine and liver; this issue 

is related to low and variable oral bioavailability(2-17% after a single oral 

dosage) and short half-life(t1/2) (0.8 - 2.4 hrs.)(17, 18).Quercetin metabolites 

(almost inactive) are finally excreted in urine by the kidneys. (5,19). These 

two problems with quercetin; are its low bioavailability and rapid 

metabolism, making him with a short half-life(20)andrestricting its 

medicinalusefulness 

Many methods havebeenused to boostthe bioavailability and duration of 

quercetin, including enhanced absorption, for example, prepared solid 

dispersions, self-emulsifying drug delivery systems, and tophytosomes (21), 

decreasing metabolism and/or/or delaying elimination. (22) The use of drug-

druginteraction with enzyme inhibitors is one of the approaches to enhance 

bioavailabilityby avoiding decomposition or metabolism in the 

gastrointestinal tract and delivering them directly to the blood and plasma. 

(23). 
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Ketoconazole (KETO) is a synthetic(24)antifungal agent(25) and is a 

well-known enzyme inhibitor; it inhibits a lot of enzyme activities in both 

animals and humans, including cytochrome P450 enzyme systems, so it may 

interfere with the metabolism of this imidazole molecule.(26, 27) 

Aims of study 

Since quercetin is rapidly metabolized and eliminated, quercetin with low 

oral bioavailability and short half-life limits its clinical usefulness. In this 

study; the objective was to inspect the impact of enzyme inhibition by using 

Ketoconazole; as an enzyme inhibitor on pharmacokinetic parameters 

related to oralbioavailability (F),likeAUC, Cmax, Tmax,time to complete 

elimination, and half-life in humans, which has never been reported. 

Methods 

Study Approval 

The protocols for this studywere reviewed and approved by the Scientific 

and Medical Ethics Committee of the Basra University College of pharmacy. 

All volunteers signed aninformed consent document that depended on 

Helsinki research ethics. 

Study Design 

The interventional open-labelcontrolledstudyinvolves administering either 

Quercetin 1000 mg (as control),quercetin 1000 mg plus ketoconazole 400 

mg orally. 
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Figure 1: Study Design of the experiment. 

 

According to their medical records, ten healthy young adult volunteers 

(they have no past or current medical issues, and they are –ve for chronic 

diseases), 5 males and 5 females, participated in the study.Withan average 

age of 23.91 ± 0.77 years old for the whole participants and 22.8 ± 0.84 for 

males and 23.6 ± 1.14 for females as other parameters are taken into 

account, including weight, height, and body mass index are shown in Table 

1. Laboratory testswere done before the study to assess the health of all 

individuals involved in the study, as shown in Table 2 and Table 3. 

Volunteers were involved in the study twice, with 10 days apart as a 

washing-out period to eliminate any interaction between the 2 experiments. 

The first experiment used 1000 mgquercetin alone, and in the 

secondexperiment,Ketoconazole 400 mg was added, as shown in figure 1. 

All medicationsare taken on an empty stomach, and standard meals are 

provided during this experiment 2 hrs. after starting the investigation and  

The average age was (23.91 ± 1.25) years, the weight was 72.80 ± 2.39, 

the height was 171.40 ± 2.50 cm while the body mass index (BMI) was 

24.80 ± 1.25 kg/m2, the male to female ratio was 1:1, and there was no 

significant difference between the age of male and female involved in the 

study 22.80 ± 0.84 for male and 23.6 ± 1.14 for female as shown in table 1: 

n=10 given Quercetin alone 

10 days washing Period

n=10 given Quercetin and Ketoconazole 
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Table 1 
Demographical Data for the participants: 

 

 Age years weight (kg) Gender Height (cm) BMI (kg/m2) 

Volunteer 1 23 70 M 173 23.4 

Volunteer 2 22 71 M 176 22.9 

Volunteer 3 22 73 M 174 24.1 

Volunteer 4 23 75 M 172 25.4 

Volunteer 5 24 77 M 169 27 

Volunteer 6 24 72 F 168 25.5 

Volunteer 7 25 71 F 169 24.9 

Volunteer 8 24 74 F 170 25.6 

Volunteer 9 23 70 F 172 23.7 

Volunteer 10 22 75 F 171 25.6 

Mean 23.2 ± 1.03 72.8 ± 2.39  171.4 ± 2.5 24.8 ± 1.25 

 

 

 

 

Table 2 

 

 

 

 

 

Laboratory parameters of the volunteers.N=10 

 
Urea 

(mg/dL) 

Creatinin

e (mg/dL) 

ALT 

(U/L) 

AST 

(U/L) 

Alkaline 

Phosphatase 

(U/L) 

Total 

bilirubin 

(mg/dL) 

Direct 

Bilirubi

n 

(mg/dL) 

Indirect 

Bilirubi

n 

(mg/dL) 

Volunteer 1 28.23 0.9 18.74 15.32 81.55 0.43 0.16 0.27 

Volunteer 2 37.92 0.98 19.76 17.75 78.65 0.57 0.21 0.36 

Volunteer 3 38.66 1.06 15.84 15.64 106.87 0.63 0.2 0.44 

Volunteer 4 24.2 0.92 23.46 18.85 82.54 0.66 0.16 0.5 

Volunteer 5 22.28 0.87 31.76 22.29 97.1 0.26 0.08 0.18 

Volunteer 6 29.38 0.74 16.62 23.87 62.2 0.37 0.14 0.23 

Volunteer 7 31.59 0.72 10.41 12.92 43.52 0.29 0.13 0.16 

Volunteer 8 19.8 0.57 10.35 14.76 82.71 0.35 0.14 0.21 

Volunteer 9 23.08 0.67 12.69 14.08 106.7 0.62 0.2 0.42 

Volunteer 10 23.86 0.91 10.28 11.13 95.76 0.86 0.32 0.55 

Mean 
27.90 

±6.52 

0.83 ± 

0.15 

16.99 

± 6.86 

16.66 ± 

4.05 

83.76 ± 

19.72 

0.50 ± 

0.19 

0.17 ± 

0.06 

0.33 ± 

0.14 
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Table 3 

 

 

Lipid profile for volunteers, N=10 

 

Total 

Cholesterol 

(mg/dL) 

TG 

(mg/dL) 

LDL 

Cholesterol 

(mg/dL) 

VLDL 

Cholesterol 

(mg/dL) 

Non HDL 

Cholesterol 

(mg/dL) 

HDL 

Cholesterol 

(mg/dL) 

Volunteer 1 155.98 103.38 106.64 30.68 108.38 47.6 

Volunteer 2 132.06 144.39 78.72 50.88 92.84 39.22 

Volunteer 3 119.31 115.24 73.52 33.05 81.71 37.61 

Volunteer 4 139.3 120.19 79.5 84.04 99.62 39.67 

Volunteer 5 123.98 116.6 74.87 33.32 85.08 38.9 

Volunteer 6 141.66 48.31 73.71 13.52 71.07 70.59 

Volunteer 7 144.85 53.96 80.2 10.79 76.63 68.22 

Volunteer 8 79.76 59.83 29.23 11.97 27.54 52.22 

Volunteer 9 117.14 94.2 68.76 18.84 66.98 50.16 

Volunteer 10 159.15 70.88 88.85 14.18 88.7 70.46 

Mean 
131.32 ± 

23.08 

92.69 ± 

32.75 

75.4 ± 

19.41 

30.13 ± 

22.89 

79.86 ± 

22.29 

51.47 ± 

13.59 

 

Materials 

Chemicals and other materials used in this study are listed in Table 4 

 

Table 4 Chemicals and other materials used in this study 

Material Supplier 
Standard Quercetin for (HPLC) Sigma Aldrich, USA 

Quercetin capsule 500 mg We Like Vitamins ®, USA 

Ketoconazole 200 mg, Nizoral® tablet Janssen Cilag, Canada 

Methanol HPLC grade LiChrosolv® Merk, Germany. 

Phosphoric Acid 85%: PanReacApplicChem ITW Reagents ®, Spain. 

Deep Green, 18G I.V. canula 1.3x45cm 

90ml/min, 

Polymed ® Medical Devices, India. 

EDTA K3 vacuum blood collection Tube, AlHanoof for Medical and Lab supplies, Jordan. 

1.5 mL Eppendorf's tube, AlHanoof for Medical and Lab supplies, Jordan. 

Cooling Centrifuge, HERMLE labortechnik GmbH ®, Germany. 

 

Sample Preparation 

Samples collection 

Venous blood samples of 5 ml were withdrawn using deep Green, 18G I.V. 

cannulation at the following intervals 0 hr., 0.5-hr., 1.5-hr., 2.5-hr., 3.5-hr., 
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4.5-hr., 5.5-hr., 6.5-hr., 7.5-hr., 8.5-hr.,9.5-hr., 10.5-hr., 11.5-hr., 12.5-hr. 

and after 24 hr., eachwastransferred to a tube containing EDTA. (40) 

Plasma Separation 

Samples were centrifuged at 4°C,3000 rpm for 10 minutes, and then the 

plasma was collected by 1000 μLmicro dropper and stored in 1.5 

mLEppendorf's tube in a deep freezerat  -60°Cuntil HPLC analysis. (41) 

Preparation of samples for HPLC method. 

The sample was then thawed, and 0.5 mL of methanol was added to 1 ml of 

the sample,then and mix vigorously, then centrifuged at 10000 rpm and -3°C 

for 15 minutes. The proteins are precipitated,and the sample is ready for 

HPLC analysis. 

 

HPLC  

Column:250x4.6mm Orbit 100 C18 5μm was used for HPLC 

DeviceLC100the data from the whole device was represented and analyzed 

by computerHPLCsoftware ver. 1.06 Copyright © 2005. the detection was 

made at a Wavelength of 370nmusing a Mobile Phase consisting of 

methanol 80: Water 19:phosphoric Acid 1 

 

Calibration Curve preparation 

Standard stock solution prepared using Quercetin 25 mg dissolved in 

Ethanol 50 ml to get 0.5 mg/ml of the stock solution which is thenundergo 

10 times dilution get 50 μg/ml of it then serial dilution prepared to the 

following concentration 0.04 mg/ml, 0.035 mg/ml, 0.03 mg/ml, 0.025 

mg/ml, 0.02 mg/ml, 0.015 mg/ml. the absorbance of these concentrations is 

taken using HPLC to prepare the calibration curve (Figure2) 
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Table 5 
Concentration and Absorbance of Standard prepared to prepare 

the calibration curve. 

Concentration (μg/ml) 40 35 30 25 20 15 

Absorbance (mAu) 285.0 260.3 216.7 176.0 142.7 104.3 

Equation y=7.202x+0.004 R² = 0.9996 

 

 
 

Figure 2: Calibration Curve  

 

Concentration time curve presentation 

Data from each participant from each group was represented as a 

concentration-time curve to discriminate whether the single or two-

compartment model and the order of elimination rate kinetic. (28) 

Data Curve Fitting 

The data curve fitting was done for mean plasma concentration data of 

free unchanged quercetin after oral administration for Quercetin alone and 

Quercetin and Ketoconazole group. Nonlinear regression analysis was 

performed using GraphPad Prism software 2019 (GraphPad Software Inc., 

San Diego, CA). Mean residuals and regression coefficient were calculated 

for free unconjugated quercetin as concentration (C) and the natural 

logarithm of concentration (ln C) and reciprocal of the concentration (1/C). 
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Both of the data fit the first-order kinetic and linear equation obtained for the 

elimination phase of absorption and distribution. 

The concentration-time curve shows better fitting for 1st order kinetic, 

elimination phase with R-value for fitting as in table 6. 

 

Table 6 Goodness of fittable for elimination phase.  

Study Groups R2 
SS 

(Sum squares 

of residuals) 
P value 

Experiment A(Quercetin Alone) 0.9509 41.64 <0.0001 

ExperimentB (Quercetin&Ketoconazole) 0.9724 8.477 0.0001 

For data fitting, the best fitting is the one with R2 nearest to 1 and minimum S.S. 

 

Mean, and S.D. values were calculated by Microsoft Excel 2019 (Microsoft 

Co.). Pharmacokinetic parameters, including maximum plasma 

concentration (Cmax), observed time of maximum plasma concentration 

(Tmax), elimination t1/2,and area under the plasma concentration versus time 

curve (AUC), have been calculated 

Determination of AUC: 

AUC was determined from the concentration time curve from time zero to 

the final measurable concentration AUC (0-24.5h), using the linear 

trapezoidal method. Then, extrapolate to infinity using the terminal 

elimination rate constant Ke (calculated by log-linear regression of the 

terminal portion of the plasma concentration-time curves). The linear 

trapezoidal method was also used to calculate the total AUC. 

Determination of Cmax and Tmax 

Cmax and Tmaxforthe participant were found using Microsoft Excel, and visual 

inspections of the curves of plasma concentration-time, the equation of 

0.693/Ke was used to calculate t0.5. 

Elimination rate constant (Ke) values were calculated from regression 

analysis for each participant by finding the slope from the terminal of the 

curve. 
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Statistical analysis 

It was performed twice using the Microsoft excel data analysis tool kit 

andGraphPad Prism software 2019. A t-test was used to compare the results 

between two groups; the data was expressed as mean± standard deviation. 

and p-value <0.05 was considered significant 

Results 

AUC 

AUC, including AUC (0-24.5hr),AUC (24.5-∞hr.), and AUC Total for each 

volunteer in each group was calculated then the average of these data was 

found in each group.  

The AUC (0-24.5hr) significantly greater in Que- KETO group vs Que alone 

group (323.6 ± 55.58 vs 228.51 ± 28.67 respectively, P value = 0.0001), 

AUC (24.5-∞hr.) in Que-KETO group vs Que alone group (79.81 ± 41.02 vs 

0 ± 0respectively, P value= 0.0002), the total AUC was significantly greater 

in Que-KETO group as compared toQue alone group (403.41 ± 62.28 vs 

228.51 ± 28.67, P value = 0.0001) respectively. 

CmaxandTmax 

While Cmaxinthe Que group was significantly higher than Que- KETO group 

(34.73 ± 4.94, 29.85 ± 4.45 respectively, P-value = 0.0324), there was no 

significant differenceinTmaxbetween the two groupswith a result of (2.9 ± 0.7 

hr. and 2.6 ± 0.32 hr. respectively P-value = 0.239). 

Ke, t1/2 and the time to complete elimination 

The Elimination Constant (Ke) was (3.37 ± 0.58 hr.-1and 0.08 ± 0.02 hr.-1P 

value= 0.0001) in the Que group and Que and KETO group. In comparison, 

t1/2 was higher in the Que-KETO group than Que alone group with a result 

of (9.19 ± 2.19hr. and 4.11 ± 0.61hr. P-value <0.0001) respectively, and 

the time to complete elimination was also longer in Que and KETO group 

than Que alone group with a result of (44.66 ± 9.17hr. vs.12.93 ± 1.4 hr. P-

value <0.0001) respectively. 

When given together, Que and KETO were well tolerated. There were no 

major adverse events or clinically significant changes in clinical laboratory 

values, vital signs, or medical exams during the experiment. 

 



 

22 

 

The 2ed international Conference of Pharmaceutical Sciences 

College of Pharmacy, University of Basrah, Baseah, Iraq 18 – 19 May 2022 

Table 7 
Shows summary kinetic data for different study groups. Data expressed as 

Mean ± Standard deviation 

Parameter N Unit Que Alone Que&KETO P value 

AUC (0-24h) 10 μg /ml.hr. 228.51 ± 28.67 323.6 ± 55.58 0.0001 

AUC (24-∞h) 10 μg /ml.hr. 0.0 ± 0.0 79.81 ± 41.02 0.0002 

AUC Total 10 μg /ml.hr. 228.51 ± 28.67 403.41 ± 62.28 0.0001 

Cmax 10 μg/ml 34.73 ± 4.94 29.85 ± 4.45 0.0324 

tmax 10 hr. 2.9 ± 0.7 2.6 ± 0.32 0.2390 

Ka 10 h-1 1.15 ± 0.06 1.12 ± 0.07 0.2442 

Kd 10 h-1 0.16 ± 0.12 0.1 ± 0.11 0.3260 

Ke 10 h-1 3.37 ± 0.58 0.08 ± 0.02 <0.0001 

t1/2 10 hr. 4.11 ± 0.61 9.19 ± 2.19 <0.0001 

Time to complete 

elimination 

10 hr. 12.93 ± 1.4 44.66 ± 9.17 <0.0001 

P value <0.05% consider significant 

 

 

 
Figure 3: Concentration time Curve for the mean of plasma free Unconjugated-

Quercetin in Que and Que +KETO groups of volunteers after fitting.Quercetin green 

line with the round sign, Quercetins + KETO orange line with + 
 

 

Discussion 

Quercetinis a dietary supplement flavonoid of plant origin. It has substantial 

pharmacological effects and intriguing therapeutic potential for many 

clinical conditions since it has antioxidant, anti-diabetes, anti-inflammation, 

antiviral, anti-cancer, and anti-proliferation.(29, 30)from a Pharmacokinetic 

point of view, quercetin is rapidly absorbed and has a bioavailability of 

roughly 2% after oral ingestion.(20) Peak plasma concentrations are reached 

1–2 hr. in normal volunteers, and the plasma t1/2is about 0.8 – 2.4 hr.(17,18). 
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Therefore, many clinical studies of quercetin and its analogs have improved 

its bioavailability.(31) 

This study suggests that Quercetin metabolism was reduced by 

Ketoconazole and its elimination phases were prolonged (increased Ke, t1/2, 

and time to complete elimination). The increased AUC of quercetin after 

Ketoconazole treatment was most likely related to a decrease in liver 

metabolism rather than a decrease in gut wall metabolism, as the Tmax of 

Quercetin was insignificantly affected by Ketoconazole. (32) 

Ketoconazole pleiotropic enzyme inhibitory activity is evident because 

several P450- and non-P450-dependent enzymes,includinguridine 5′-

diphospho-glucuronosyltransferase (UGT), are inhibited. (33) 

Coadministration of Ketoconazole reduced the Cmax, and of quercetin,this 

might be due to the effect on P-glycoprotein(35, 35)or other factors affected 

by Ketoconazole, like gut enzymes or carriers may be required for rapid 

quercetinabsorption.(36) 

Most of the Quercetin is rapidly metabolized in the small intestine and liver 

by biotransformation enzymes into methylated, sulfo-substituted, and 

glucuronidated forms (37) by catechol-O-methyltransferase (COMT), 

sulfotransferase (SULT) and uridine 5′-diphospho-glucuronosyltransferase 

(UGT), respectively. (38) 

Quercetin metabolites are more water-soluble with minimum orno biological 

activity(39); at the same time,there is rapid disappearance or clearance of 

unconjugated (free) quercetin(40); this was consistent with our results where 

free Quercetinshows a t1/2 of around 4 hr. and this agreed with Moon et al. 2-

4 hr.(6)and Terao et al. 4 hr. (19) 

The addition of Ketoconazole which is a well-known broad-spectrum 

enzymeinhibitor(41), significantly affects the metabolic deactivation of 

Quercetinthat appears clearly by reducing the rate of disappearance (ke) of 

quercetin from circulation, which is reflected as elongation of t1/2and the 

time to complete elimination as compared with quercetin, alone. (42) 

The effect of Ketoconazole on Quercetineliminationin human volunteers 

was never reported elsewhere,andthe AUC was 

increasedbycoadministrationofKetoconazole;this may be related to the 

impact of Ketoconazole on the metabolic deactivation of Quercetinby 

intestinal and liver enzymes.The effect of Ketoconazole was apparentin the 

elimination phase of quercetin,whereKe was smaller than Ke of 

Quercetinalone. Effective t1/2 of quercetin was prolonged by 
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coadministration of Ketoconazole, which might be a more appropriate 

indicator of Quercetin elimination. Finally,the expected time required to 

complete elimination was extended to about 45 hr than about 13 hr. for 

quercetinalone. 

The effect of KetoconazoleonQuercetinkinetic leads to an increase in AUC, 

t1/2, and the time to complete elimination through prolonging the elimination 

phase of quercetin. 

Ketoconazoleeffect on Quercetinresemble the effects of Ketoconazole on 

Alisikrenandsaxagliptinas reported by Vaidyanathanetal. and Patel et al., 

where AUC of aliskirenandsaxagliptinwas increased by coadministration 

with Ketoconazole. (43,44)While Ketoconazolecoadministration with 

Apixaban will increase the Cmax and AUC of increased by 62% and 99%, 

respectively for Apixaban, and by 87% and 89%, respectively for 

Edoxaban.(45, 46)Coadministration of Ketoconazolewithtamsulosin 

increased Cmax and AUC of tamsulosin by 2.20 and 2.80, respectively. The 

terminal t1/2 was slightly increased from 10.5 hr. to 11.8 hr. (47), And 

after pretreatment with Ketoconazole, the t1/2 of risperidone increased 

significantly by 28·03 ± 40·60%. The AUC0–∞ increased significantly by 

66·54 ± 39·76%. while the Cmax and Tmax of risperidone were not 

significantly changed, indicating that Ketoconazole had minimal effect on 

the absorption of risperidone. (48) 

 

Conclusions 

The addition of oral Ketoconazole 400 mg single dose will affect the 

pharmacokinetic parameters of unconjugated Quercetinthrough reducing its 

rate of metabolism and prolonging the elimination phase leading to 

increasing the AUC t1/2 and the time required to complete elimination. 

 

Recommendation 

Further study is required to studytheeffect of Ketoconazole on 

Quercetinmetabolites.Also,a study using quercetin –ketoconazole 

combination using multiple-dose per day and for an extended time to 

evaluate the safety and effectiveness of such combination. 
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Abstract 

Diabetes mellitus is a chronic metabolic disorder that may affect different organs including the 

lungs.Different studies have been published on the effects of diabetes mellitus on pulmonary 

function. A restrictive pattern of lung disorder was reported in some studies, whereas an 

obstructive pattern was suggested in others. The study aimed to determine the impact of type 2 

diabetes on pulmonary function tests (PFTs) and the type of respiratory disorder. This 

observational study was conducted in Basrah City, Iraq. One hundred and eighty-two participants 

were enrolled and divided into 2 groups: 100 healthy (group1) and 82 patients with type2 diabetes 

mellitus (group 2). PFTs were estimatedby a medical spirometer andmeasurements ofseveral 

hematological testswere done for each individual. Results: We found a significant decline (p 

>0.05)in each of FEV1,FVC,PEF, and MVV and a significant increase in ELA in group 2.The 

restrictive pulmonary disorder was a higher percentage (24.39%) than obstruction (10.9%) and 

combined (2.43%). 

Conclusion: Pulmonary function tests were significantly affected by type2 DM andthe 

percentages of different respiratory disorders were higher among group2 than in group 1, 

withanincrease in restrictive pattern.  

Keywords: pulmonary function tests, DM2, restrictive pattern 
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Abstract 

Natural materials in their origin are the main components of medical preparations available since 

ancient civilizations and are used to treat several medical conditions, including some dental 

diseases and pain. Nowadays, more natural materials are available for dental applications. A 

single material may have several effects like caries prevention, antimicrobial, anti-inflammatory 

effect, etc. Also, it has other features such as its availability at low cost and fewer side effects that 

give the advantage to these materials replace the synthetic chemicals more in the future with the 

continuous research on them. 

 

Keywords: natural products, medical uses, dental applications 

 

Introduction 

Phytotherapy is a branch of natural science that studies the uses of extracts from a natural origin 

as drugs or health-promoting agents. Materials with medicinal properties are important and 

valuable for treating various disease processes (1), including oral diseases. 

Worldwide, oral diseases remain a significant health concern. Dental caries and periodontal 

diseases are among the most important global oral health issues; moreover, other diseases such as 

oral and pharyngeal cancers and lesions of the oral tissue are still serious concerns. Many natural 

products have been used, including herbal extracts,  that interact with specific chemical receptors 

in the body. Natural medical products have fewer side effects compared to traditional medicinal 

products. However, natural products may vary in potency. (2)  

Biomaterial Products for Oral and Dental Tissue Health 

mailto:ali.yassen@uobasrah.edu.iq


 

31 

 

The 2ed international Conference of Pharmaceutical Sciences 

College of Pharmacy, University of Basrah, Baseah, Iraq 18 – 19 May 2022 

Finding an alternative treatment became a global demand, for oral prevention and treatment, 

instead of synthetic chemicals due to their unfavorable side effects, such as altering the 

microflora of the oral cavity, vomiting, and diarrhea. Natural materials are essential as they are 

used in nearly every dental specialty and branch. (3) They have been used as an antimicrobial, 

anti-inflammatory, sedative, and anxiolytics. Phytotherapeutic materials can be classified into 

three sources (Figure 1).This article will shed light on the plant source. 

 

 

 

 

 

 

Figure 1: Phytotherapeutic materials sources 

Thousand years ago, natural extracts were used in traditional medicine (4), and the 

information on medicinal plants has been collected and based on several therapeutic systems, 

including Unani, Siddha, and Ayurveda. In India, around 2,500 plant species have been reported 

to use traditional healers asregular sources of medicine. (5) Also, the ancient Egyptians and 

Etruscans made bone and wire and repurposed them for animal and human teeth dentures. 

Typical denture products in Europe and the U.S. were used for human and animal teeth and ivory 

throughout the 18th century. Babylonians, Assyrians, and Egyptians (4500-4000 BC) were 

familiar with gold, and Etruscans and Phoenicians (2700 BC) practiced gold crowns (6). 

Aloe veraderived its current name from " alloeh," an Arabic word, and "vera," a Latin word to be 

Aloe vera which means bitter substance. (7) The plant is a member of the Lily family (Figure 2). 

It usually only grows in warm tropical areas and cannot survive at freezing temperatures. (8) The 

clear internal gel contains 99 percent water and about 75 active ingredients, including vitamins, 

sugars, minerals, lignin, saponins, and salicylic acids. (9) 
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Figure 2: Aloe vera fruit   

 

The aloe vera juice has been used to relieve pain and burn (the oral lichen planus). Topical 

skin pruritus (skin lesions) can also be reduced by applying Aloe vera (10) 

Aloe vera proved to be good obturation material for deciduous teeth. Aloe vera with sterile water 

had high antimicrobial activity against most microorganisms. (11)  

Cellulose is one of the most sustainable materials in nature. It can be found in cotton, hemp, 

wood, and other plants, and it has a significant role in maintainingits structure. (12) Cellulose is a 

natural homopolymer with a high molecular weight, consisting of anhydro-D-glucose units linked 

to α-1,4. The sugar units are connected by combining the group H and -OH with water removal 

(Figure 3). (13) 

Cellulosic fibers were addedto glass ionomer cement to improve the mechanical resistance of 

this material. Studies have shown that the cellulosic fiber-modified glass ionomer cement can 

enhance the compressive strength and resistance to abrasion. The same trend is observed for the 

bond strength of dental structures. (14) In a recent test, glass ionomer cement has been 

documented to be completely interlaced with randomly distributed cellulose nanocrystals in the 

cement matrix, indicating union (15). 

It also can be used as a passive hemostatic agent in surgical procedures. The passive 

hemostatic agents work by forming a lattice-like matrix that triggers the extrinsic coagulation 

pathway providing a base for the platelets to aggregate (16). 
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Figure 3: Chemical structure of cellulose 

Eugenol is a natural product composed of phenylpropene (Figure 4)extracted from clove and 

basil that is widely used in dentistry. (17) Eugenol has analgesic effects, which may be related 

either to the inhibition of voltage-dependent Na+ channels or to the activation of TRPV1 

receptors. (18)It is also added to cavities used in restorative procedures and rubbed on the gums 

before applying dentures. Eugenol is commonly used during acute pulpitis as an analgesic agent 

and is a significant component of root canal sealers (19). 

 

 

 

 

 

Figure 4: Chemical structure of eugenol 

Calendula officinalis (C. officinalis) is a medicinal herb that exhibits outstanding 

antimicrobial, wound healing, and anti-inflammatory properties (Figure 5). Calendula mouthwash 

is effective in reducing dental plaque adjunctive to scaling. It is native to the region of the 

Mediterranean. Clinically Calendula is used to treat gingivitis, skin disorders, and pain. Ease 

healing after oral surgery and in inflammations of the oral cavity. It also possesses anti-

edematous properties (20). 
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Figure 5: Calendula officinalis 

Curcuma longa (Turmeric)is classified as one of the most important herbsused in medicine, 

cosmetics, and condiment (Figure 6). Curcuminoids and essential oils are the main active 

components of turmeric.(21) It has been reported that turmeric possesses antimutagenic, 

antibacterial, antioxidant, and anticarcinogenic. It has been used in planus of oral lichen, fissure, 

dental caries, pit, halitosis, and gingivitis in dentistry. (22) The effect of Curcuma longa extract in 

treating earlyinfective inflammatory periodontal diseases was evaluated by Vikrant and 

colleagues. They reported that treating early infective-inflammatory periodontal diseases by 

Curcuma longa extract with or without scaling and root planing (SCRP) was too active (23).  

 

 

 

 

Figure 6: Curcuma longa 

Miswak or siwak is one of the oldest oral hygiene tools that is taken from the 

Salvadorapersica tree (Figure 7). In India, itis quite popular to use miswak as a chewing stick, 

and people there considerit as "Nature's little toothbrush." It is also a natural toothpaste with 

antibacterial, anticaries, anti-peripatric disinfection, antifungal, and antiplaque properties. In 2012 

Patel PV  and colleagues reported that the use ofMisiak as an adjunct to tooth brushing exhibited 

considerable improvement in gingival health and plaque score (24). 
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Figure 7: Miswak 

Licorice is also known in Chinese as gancao, meaning "sweet herb," and popularly known as 

Jeshthamadh in India (Figure 8). The sweetness of Liquorice comes from glycyrrhizin as it makes 

around 10-25 percent of Liquorice. It is 50 times sweeter than refined sugar (glucose). 

Liquoricepossesses antimicrobial, anti-adhesive, and anti-inflammatory properties that make it 

widely used to treat oral diseases such as oral cancer, aphthous ulcers, periodontitis, gingivitis, 

and dental caries.(25, 26, 27) However, some studies reported some side effects of Liquorice, 

such as high blood pressure, low blood potassium, and muscle pain. (28) 

 

 

 

 

 

 

Figure 8: Liquorice 

MenthaPiperitaAromatic plant oils such as peppermint (MenthaPiperita L.), which generally 

contain high volatile oil, are widely used in dental care due to their biofilm-inhibiting, 

antibacterial, and antifungal properties (Figure 9). Peppermint oil is extracted from the leaves of 

MenthaPiperita, and it is quite common to found it in the ingredient of many oral care products. 

(29)Haghgooand colleagues researched to evaluate a peppermint mouth rinse for students who 

suffered from halitosis. This study involved two steps; in the first step, they examined 504 

students to explore those who suffer from halitosis, and their number was 84. The second step 

was to divide them into two groups;the first group was given a peppermint mouth rinse, while the 
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second group received a placebo. The results concluded that the chi-square test demonstrated a 

significant difference and peppermint mouth rinse can actively reduce halitosis (30). 

 

 

 

 

 

 

Figure 9: Menthapiperita 

Agaris a polysaccharide that is derived from seaweed such as Gelidium sp. It is also known as 

a (reversible hydrocolloid) impression material. More specifically, agar is the sulphuric ester of 

galactose polymer. Agar hydrocolloids, introduced in 1925, were the first elastic impression of 

dentistry fabrics. They aren't widely used today,however. Nonetheless, this material has more 

reasonable use in crown and bridge procedures. Moreover, it's still preferred by practicers. 

Impressions of agar have a good elastic recovery and excellent detailed reproduction. Unlike 

some elastomeric impression materials, the products are unique and easy to clean. After the initial 

investment in water-cooled trays and cooling baths. (31) 

Coriander Satvium (Figure 10), also known as C. Satvium, while in the west,known as Cilantro, 

is a parsley family member. It is native to regions spanning South-Eastern Europe and is widely 

used to grow throughout Europe, Turkey, India, and China. Coriander extract possesses 

significant antibacterial, antiviral, antifungal, and antioxidant properties. Recently, Pillay and 

Geetha Investigatedthe effect of C. sativum in reducing Streptococcus mutans count.The results 

showed that the coriander extract hada beneficial impacton influencing the S.mutans.They 

concludedthat this extract could be added to toothpaste and mouthwash to reduce the count of S. 

mutans (32). 
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Figure 10: Coriander Satvium 

AzadirachtaIndica(Figure 11) is an evergreen plant called Neem. Indian people commonly use 

it to treat various diseases due to its medicinal benefits.It has been used in a wide range of anti-

diabetic, antibacterial,  anti-helminthic, anti-inflammatory, anti-cariogenic, and anti-helminthic 

effects. It has been reported that every part of the neem tree has potential medicinal use. The 

neemtwigs is renowned as oral deodorant and toothache reliever,while the bark for gum healing 

disease, the oil for soap, and the leaves for medicine. Neem holds great potential as an inhibitor 

for adhesion to hydroxyapatite in tooth surfaces, bacterial development, and insoluble glucan 

production as they can affect the in vitro plaque formation (33, 34). 

 

 

 

 

 

 

 

 

Figure 11: AzadirachtaIndica 

Allium sativum (Garlic) is an herb that is grown around the world. It is related to onion (Figure 

12), leeks, and chives. It is thought that garlic is native to central Asia, northeastern Iran, and 

Siberia. It has been reported that garlic possesses an effective antibacterial action against oral 

pathogens and showed promise for treating a wide range of oral cavity diseases, including 
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periodontal diseasesand dental caries. Traditionally,  garlic sterilizes the oral 

Streptococcuspyogenes by chopping it and leaving it in the mouth for 5 minutes (35, 36). 

 

 

 

Figure 12: Garlic 

Curcuma zedoaria, also known as (White turmeric) (Figure 13), is a medicinal plant that 

grows in East-Asian countries such asBangladesh, Indonesia, China, Japan, India, Malaysia, and 

Vietnam. It is reported that the margin of safety of the Curcuma zedoariafor human consumption 

is high. 

It has antibacterial, antifungal, antiinflammation, antiamoebic, antimutagenic, antioxidant, and 

anticancer effects that act as the most important characteristics of Curcuma plants.(37) It has been 

found that the mouthwashes consisting ofhydroalcoholic extracts of Curcuma zedoaria extract 

can be used as auxiliaries for the mechanical control of dental plaque and gingivitis due to their 

anti-inflammatory and antimicrobial properties in addition to their low toxicity in the form of 

mouthwashes. (38)It has been reported that the rhizomes of white turmeric can be used as an 

alternative for irrigation solutions. (39) 

 

 

 

 

 

Figure 13: Curcuma zedora 

Sanguinarine, or benzophenanthridine, is extracted from rhizomes of 

SanguinariacanadensisL.(bloodroot) (Figure 14). The safety profile of Sanguinarine extract has 

been widely used in oral health products. This can be deduced due to its antimicrobial and anti-

inflammatory properties.In vitro studieshave previously shown the antiplaque actionof 

sanguinaria, which could be explained depending on its ability to inhibit bacterial attachment to 

the newly formed pellicle. Reports mention that long-term use of sanguinaria-containing 



 

39 

 

The 2ed international Conference of Pharmaceutical Sciences 

College of Pharmacy, University of Basrah, Baseah, Iraq 18 – 19 May 2022 

oral hygiene products, including toothpaste and oral rinse products,did not cause shifts in oral 

flora(40, 41). 

 

 

 

 

 

Figure 14: Chemical structure of Sanguinarine 

Matricariachamomilla, or german chamomile (Figure 15), is another well-known medicinal 

plant species belonging to the Asteraceae family.Recently, chamomile and linseed have been 

tested as saliva substitutes by Morales-Bozo and colleagues to relieve xerostomia in elderly 

participants. Morales-Bozo and colleagues concluded that the chamomile- and linseed new 

formula effectively reduced dryness symptoms.Matricaria's effects on oral mucositis are sparse. 

However, thesematerials havebeen proven to be a promising alternative to preventing and treating 

oral mucositis. Its principal advantages are non-invasive treatment and its low cost. M. 

Chamomillaeffectively reduces inflammatory activity, speeding up repair processes and 

promoting analgesia. (42) 

 

 

 

 

 

 

 

Figure 15: Matricariachamomilla 

Marcocystispyrifera (Alginate) (Figure 16) is a natural polymeric compound commonly 

collected from brown seaweed. Its properties, such as low toxicity, biocompatibility, and 
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affordable price of alginate,lead to widespread use in biomedical applications. Alginate gel is 

widely prepared by mixing alginate with divalent cations such as Ca+2 (43). 

Traditionally alginate is used in dentistry to take an impression of oral structures. Alginate 

impression materials possess several advantages over the other compounds, including affordable 

price, rapid setting times, and easy use. The significant problems with alginate are its poor 

dimensional stability and inaccurate reproduction of elastomeric impression. It is possible to 

produce only one plaster model, which is another disadvantage of this type of material (44).    

 

 

 

 

 

Figure 16: Chemical structure of alginate 

Natural polyphenols can be divided into five classes based on chemical structures, including 

flavonoids, phenolic acids, lignans, stilbenes, and other polyphenols. The most common classes 

among these compounds are phenolic acids and flavonoids; phenolic acids account for 30 % of all 

natural polyphenols and flavonoids around 60%, respectively.  

Generally speaking, natural polyphenols refer to a wide variety of aromatic compounds 

consisting of at least one aromatic ring attached to one hydroxyl group, ranging according to the 

molecule size from the simplest one (phenol) to highly polymerized polyphenols. Natural 

polyphenols are abundantly found in foods such as spices, vegetables, tea, fruits, and 

nuts.Stilbenes, lignans, flavonoids, and phenolic acids are the most common species of natural 

phenols (45, 46). 

Polyphenols have been previously shown to enhance dentine remineralization, dentine 

strength, and bonding to restorative materials. Furthermore, researchers  are reported that 

polyphenols possess antimicrobial activity and can be used as an alternative to common 

chemicals for caries prevention (47). 

Orange oil, The food and Drug Administration agency (FDA) generally accepts the use of 

essential oils as additives in particular foods.The oil extracted from orange fruit was considered 

of scientific interest due to its great medical properties. It had been reported that orange oil could 

be used for gutta-percha softening instead of chloroform or xylene and dissolve endodontic sealer 
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(48, 49). Since orange essential oils appear to destroy bacteria effectively, they have been used to 

treat oral problems such as ulcers, gingivitis, and bad breath in your oral. 

Echinaceaapp (Figure 17), also known as the American con flower,is a flowering medicinal 

plantwith important immunostimulatory and anti-inflammatory properties prescribed to treat 

malaria, syphilis, scarlet fever, and diphtheria.It is also valuable for mouth infections, sore 

throats, colds, cough, and snake bites treatments. In addition, echinacea is commonly accepted as 

a treatment formenstrual disorders in traditional Chinese medicine. Echinacea plant species 

are composed of caffeic acid derivatives, water-soluble polysaccharides, and chicoric acid (50). It 

has been reported that echinaceapurpurea can be mixed with CentellaAsiatica and 

Sambucusnigra to develop mouth wash to treat gingivitis (51). Recently, Khozeimeh and 

colleagues have investigated the effects of echinacea on the treatment of aphthous ulcers. In this 

study, 25 patients tookechinacea as tablets, and the results were compared to 25 patients who 

didn't take any pills. They concluded that the positive effects of echinacea tablets on several 

lesions, the intensity of pain, and the recurrence rate in patients were observed (52).  

 

 

 

 

 

Figure 17: Echinacea app 

PsidiumGuajava(Guava) (Figure 18) is a perennial tree belonging to the Myrtaceae family, 

growing in tropical and subtropical regions but preferably in dry climates. It originates from 

Mexico or Central America, and it grows abundantly in different countries due to its health 

benefits. (53) 

It has an antiplaque effect by exhibiting bacteriostatic action on the bacteria in the early stage 

of plaque formation, preventing its progression and growth. (31) So, the therapeutic potential of 

guava is to be used as an adjunct in the treatment of periodontal disease as an excellent 

antiplaque, antimicrobial, anti-inflammatory, and antioxidant agent (54). 
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Figure 18: Psidiumguajava 

Myrrh is an oleo-gum resin (Figure 19) from the Commiphoramolmol tree and the shrub-like 

Balsamodendron myrrh that grows in the north and east of Africa and Arabia. (55, 56) Research 

has shown that myrrh contains around 2-8 percent essential oil (myrrhol), 23-40 percent resin 

(myrrhin), 40-60 percent gum, and 10-25 percent bitter principles.  

In dentistry, Myrrh extracts may be an alternative remedy for commercially synthetically 

manufactured mouthwash such as chlorhexidinegluconate for oral health care since the latter will 

mostly produce teeth and tongue surface staining. Therefore there will be a loss of taste 

sensitivity and many other side effects. (57, 58) 

 

 

 

 

 

Figure 19: Myrrh 

Sage is plant,which has the common name sage and the scientific name Salvia officinalis, is 

found in dry, rocky places (Figure 20). It is native to the Balkans and the Mediterranean but has 

spread widely elsewhere as a herb garden and pot. In sunny areas, it prefers dry chalky soils but 

thrives in rich loamy soil with good drainage(59, 60). 
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Salvia officinalisinclude aromatic, carminative, spasmolytic, antiseptic, astringent, and 

antihidrotic. The thujone in the volatile oil has an antiseptic and antibiotic function, and Salvia 

successfully acts on throat infections, dental abscesses, infected gums, and oral ulcers when used 

as a mouthwash. In Salvia, phenolic acids are highly effective against S. Aureus. (61) 

 

 

 

 

 

 

 

Figure 20: Sage 

Ankaferd blood stopper (ABS) is an essential medicinal extract, historically used as a 

hemostatic agent in traditional Turkish medicine. Based on protection and efficacy studies 

suggesting its sterility and non-toxicity, ABS has been licensed to manage external hemorrhage 

and dental surgery bleedings in Turkey. The ABS consists of a uniform mix of the Thymus 

vulgaris, Glycyrrhizaglabra, Vitisvinifera, Alpiniaofficinarum, and Urticadioica species. (62) 

Induces very rapid protein network formation in plasma and serum. Blood cells, particularly 

erythrocytes, accumulate rapidly (< 1s) in the presence of ABS and participate in network 

formation. Throughout this antihemorrhagic cycle, individual coagulation factors are unaffected. 

ABS operates independently of the classical cascade of coagulation and leads to a wounding cure. 

(63) ABS as a hemostatic agent effectively manages dental-related bleeding. ABS may give the 

dental profession more time and confidence during the surgical intervention. It is helpful in 

periodontal surgeries and dental extractions for local hemostasis and wound healing, and 

infection prevention (64). 

Triphala is a famous powder preparation that has been used since ancient times in India.   

Triphalais prepared by equal measures of the EmblicaOfficinalis, Terminaliachebula, and 

Terminaliabelerica. (65) EmblicaOfficinalisis also known as Amalakiwhere a fruit is used due to 

its incredible healing properties since it contains vitamin c, riboflavin, and tannins. 

Terminaliachebulaisalso used in traditional medicine since its fruit is very rich in tannin. 
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Terminaliabelerica is a deciduous tree that grows in many areas around the world, and its fruit 

has been used to relieve many symptoms because it contains gallic acid (66). 

Triphala has many uses in the dental field due to the variety of valuable chemical components 

(Figure 21). 

 

 

 

 

 

 

 

 

Figure 21: Triphsls uses in the dental field 

It has an anticaries effect and helps prevent caries and the treatment of gum inflammation. Its 

action is the prevention of adherence of dental plaque on the teeth and inhibits the impact of 

streptococcus bacteria on the dental tissue. (67). Effective as root canal irrigation solution in the 

elimination of  bacteria in the canals and has the same effect as NaOCl but with fewer side effects 

(68). Anti collagenase effect, which profits from periodontal disease. work in the same manner as 

doxycycline with the advantage of less undesirable effects on long-term use. (69). Its ability to 

prevent dental caries and periodontal diseases;therefore, it is used in mouth rinse with an effect 

similar to chlorhexidine (66). 

Propolis is resinous material is collected from the bee colonies, where the bees form it by the 

mixture of bees' saliva and other exudates with the wax. The bees are used to seal their hives to 

protect themselves from outside invaders. The component of this material has made it very 

beneficial to be used in medical and dental applications; some of these components are different 

types of vitamins, amino acids, minerals, pollens, and phenols (70). 

There is a massive application in dentistry  (Figure 22), and we will talk about the most 

clinically significant of them: it has a very promising capacity to be used as an anticaries agent 

and maybe in the future will be used as an adjunctive for traditional caries preventing methods 
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(71); It is used as a transport medium for the avulsed teeth due to trauma, and researches show 

that it is better than the milk and HBSS(72); its role in endodontics as an intracanalirrigant and 

medicament due to its powerful antimicrobial ability (70); pulp capping material for permanent 

teeth; it has been found that teeth capped with it have shown hard tissue formation (73). 

 

 

 

 

 

 

 

Figure 22: Propolis applications  

GuttaPercha, a natural material with a chemical structure similar to the natural rubber obtained 

from trees of  Palaquiumspthat grows in Asia. (74) it was first used in dentistry as a temporary 

filling for the canals. However,it has become the primary obturation material in endodontics over 

the years, replacing the old sliver points and providing excellent opportunities for clinical success 

in root canal treatment. Because of its success, many forms of gutta-percha were manufactured 

and introduced into the market, such as solid points, thermo-plasticized, and others. With 

continuous research to find other superior materials, the gutta-percha points remain the most 

commonly used core filling material in root canal treatment (75). 

Conclusion  

Many natural materials have an extensive range of dental applications in different branches. 

They all hold the main advantage of biocompatibility with the oral tissues and provide a good 

potency with fewer side effects. However, some materials have proven effective and efficient in 

daily dental practice. In contrast, others need more extensive studies and research to provide more 

information to utilize them in the dental field better. 
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Abstract 

Polycystic ovarian syndrome (PCOS)is a serious medical illness, as insulin resistance and 

androgen overexposure are common in PCOS patients, resulting in a number of metabolic and 

reproductive issues. Exercise and weight-loss activities are beneficial because they aid in the 

reduction of adipose tissue, which has been related to insulin resistance and rogenism. Patients 

with polycystic ovarian syndrome should adopt healthy nutrition and physical activity (PA) 

practices, according to a recent study, because these activities have a positive impact on their 

physical well-being A better understanding of the relationships between food and exercise or 

weight loss and ovarian syndrome is needed to determine whether this population requires 

distinctive nutrition, physical activity, or weight-loss approaches. As a result, we focused into the 

links between food and physical activity, as well as the innovative characteristics of PCOS. 

 

Keywords: Polycystic ovarian syndrome, treatment methods, diet, weight. 
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Abstract 

In this study, the atropine was treated with ethylene diamine to obtain the amide-

derivative of atropine based on transamination reaction. The chemical structure has been 

identified and characterized by different general physical techniques such as melting 

point, FT-IR, CHNS,  and1HNMR. In- vitro anticancer activity of the synthesized 

compound was evaluated on two human cancer cell lines( MCF-7 and AMJ13). The 

cytotoxic effect as an anti-proliferative against human breast cancer cells (MCF-6& 

AMJ13) suggests highly significant cytotoxic activity and the ability of the synthesized 

compound to suppress the growth of cell lines. The IC50 value was calculated and found 

to be 39.41 µg/ml for( MCF-7) And 41.17 µg/ml for (AMJ13), respectively. 

Introduction: 

Nowadays, cancer has gradually become the second leading cause of morbidity 

worldwide(1). Cancer hasbeen reported as multifactorial pathogenesis resultingeither or 

combined with an unhealthy diet, genetic predisposition, and environmental 

contaminants(2). Approximately 110 types of cancer have been characterized(3). Over the 

last two decades, there has been analarming growth in cancer incidences, primarily due to 

anincreasing population of immune-compromised patients and thecontinuing rise in 

anticancer drug resistance(4,5). There have been significant advances in the detection and 

treatment of cancer, but still, the occurrence of some malignancies is on the increase, and 

it remains one of the greatest medical challenges to bring it down. Moreover, it is 

becoming evident that most anticancer drugs with a single target (protein or enzyme) are 

not very successful since cells use alternative metabolic pathways, which make 

themreadily more resistant to such drugs(6). The field of research has openeddoors for 

biologists and chemists to design some novel entities withbetter efficacy through 

chemical transformations and the developmentof new moieties having broad-spectrum 

therapeutic implications. Inthis research, we mention information about the relationship 

between atropine and cancer. Some areas of current interest in context to prepare a new 

derivative of atropine and evaluate its antineoplastic activity.  

Synthesis, Characterization, and in vitro Anticancer Activity  

of the N-(2-Aminoethyl)-3-Hydroxy-2-Phenylpropanamide 
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 Experiments 

Chemicals and instruments 

The work involves the preparation of one compound, as shown in scheme (1), in 

which atropine has been used as starting material. The melting point was measured in a 

capillary tube using the electrothermal melting point apparatus model Stuart SMP30 

apparatus.FT-IR Stuart Shimadzu Corporation Spectrophotometer,using KBr disc, was 

used for recording FT-IR spectra. 1H NMR spectra at  500 MHz were recorded with an 

INOVA spectrometer at Jordan Universityof Science and Technology, using DMSO-d6 

as solvent at a temperature of  25 C0 with chemical shifts being expressed in ppm and 

coupling constants in Hz.The elemental microanalysis data of C, H, N, and S was 

measured at Jordan University of Science and Technology. 

Chemical synthesis  

       The chemical synthesis of the new compound is depicted in Scheme 1: 

 Dissolving 2g of atropine in 30 ml of methanol. Then, 2ml  withan excess volume of 

ethylene diamine was added and refluxed for 6hrs. The reaction mixture was allowed to 

cool at room temperature, and it was poured into cold ice water to give a yellow-brown 

precipitate.The precipitate was filtered, then washed with D.W, and finally recrystallized 

from ethanol(7). 

Yellow crystals, yield 75%, m.p..111-113 oC , Molecular formula: C11H16N2O2, 

molecular weight: 208.26,CHNS% :C:63.50, H:7.72, N:13.62:, obs.CHNS% C:63.44, 

H:7.74, N:13.45. IR(KBr disc, v=cm-1):OH str. :3323.07cm-1 region, aliphatic  str. Of 

CH:2928.01, Aromatic str. of CH:3026.31, C=O;1651.07, C=C:1600.92, C-O:1029.99,C-

N:1074.35. 

1HNMR (500MHz, DMSO-d6, δ=ppm) 1.54(2p, s, CH); 2.72-2.8 (2p, t, NH2); 

3.44,3.48 ,3.52 (2p ,t, CH2); 3.67,3.72, 3.77 (1p, t, CH2); 4.12, 4.16 ,4.21 ,4.25(2p,q, 

CH); 4.63(1p, s, NH); 7.28-7.36(5p, m, phe-H); 8.13 (1p,s, OH).  
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Scheme (1): chemical synthesis of N-(2-aminoethyl)-3-hydroxy-2-

phenylpropanamide.  

 

 

Invitro anticancer activity  

Anticancer activity of the newly synthesized compound was done against human 

cancer cell lines (MCF-7 & AMJ13) using the microculturetetrazolium assay ( MTT 

assay)(8). The MTT assay was performed in triplicate. It is involved two main phases. The 

first phase is a preliminary study for the cytotoxicity of the studied compound against 

cancer cells, while the second phase calculates of its IC50 value if it shows good activity 

against these cells. 

Preliminary study for the cytotoxic activity of N-(2-aminoethyl)-3-

hydroxy-2-phenylpropanamide the  against MCF-7 & AMJ13 cell lines 

The cultured human breast cancer cells (MCF-7 &AMJ13) were treated with different 

concentrations of-(2-aminoethyl)-3-hydroxy-2-phenylpropanamide to determine the 

cytotoxic activity.After incubation for 72 hrs. at 37Co, cells were washed with MTT 

solution to remove dead cells and then further incubated for 2.5 h at 37C0 till formazan 

crystals were formed. Furthermore, solubilization of these crystals by DMSO with 

shaking. The absorbance value was recorded at 492 nm, and the percentage of cell 

viability and cytotoxicity was calculated according to the equation (1). 
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Calculation of the IC50 value of the N-(2-aminoethyl)-3-hydroxy-2-

phenylpropanamide  

In this step, IC50 is determined for the studied compound, which shows good 

anticancer activity against human cancer cells (MCF-7 & AMJ13). IC50 values were 

calculated using the Graph pad prism 6 program and presented as the mean ±SEM, and 

statistically significant was considered to P< 0.05. 

 

Results and discussion 

Chemistry 

N-(2-aminoethyl)-3-hydroxy-2-phenylpropanamide prepared through nucleophilic 

addition – elimination mechanism.FT-IR is identified and characterized by stretching 

vibration of the hydroxyl group at the 3323.07cm-1 region; aromatic molecules exhibit 

multiple bands in the region 3026.31cm-1, which is the characteristic region for the 

identification of C.H. vibrations, while aliphatic C.H. bands appear at 2928.01cm-1. 

1HNMR interpretedthe  N-(2-aminoethyl)-3-hydroxy-2-phenylpropanamide and 

characterized five signals at 7.28- 7.36 ppm respectively belonging to aromatic protons, 

in addition to a singlet (1 H) at 8.13 ppm that indicate to a hydroxyl group (O.H.).a triplet  

signals at  2.72- 2.80 ppm refer to almost to NH2, one signal at 4.63 ppm (singlet) belong 

to (N.H.). Finally, at (4.12-4.25)ppm quartet signal related to C.H. group. 

 

 

 

Figure (1): 1HNMR for  N-(2-aminoethyl)-3-hydroxy-2-phenylpropanamide 
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Figure (2): FT-IR  spectrum of the N-(2-aminoethyl)-3-hydroxy-2-

phenylpropanamide. 
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Biological activity 

Preliminary cytotoxicity study against (MCF-7 & MAJ13)cell lines 

The results of the cytotoxic effect of theN-(2-aminoethyl)-3-hydroxy-2-

phenylpropanamide were tested by studying their ability as anti-proliferative against 

human cancer cells (MCF-7 & AMJ13) and showed highly significant cytotoxic activity. 

The results suggest the ability of theN-(2-aminoethyl)-3-hydroxy-2-phenylpropanamide  

to suppress the growth of cell lines, and this effect is a concentration-dependent manner 

shown in figures (3-B) and (4-B). 
 

Figure (3-A): Control un-treated MCF-7 cells. 
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Figure (3-B): Morphological changes in MCF-7 cells after treated with  N-(2-

aminoethyl)-3-hydroxy-2-phenylpropanamide. 

 

Figure (4-A): Control un-treated AMJ13 cells. 

 

Figure (4-B): Morphological changes in AMJ13 cells after treated with N-(2-

aminoethyl)-3-hydroxy-2-phenylpropanamide. 

Calculation of the IC50 value of theN-(2-aminoethyl)-3-hydroxy-2-

phenylpropanamide against (MCF-7 &AMJ13 )cell lines 

    The concentrations tested plotted against viable cell percentages for both cell lines in 

Figures (5) and  (6). Moreover, the IC50 value was calculated and found to be 39.41 µg/ml 

and 41.17 µg/ml, respectively. 
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Figure (5): Log concentration versus percentage of viability curve for  N-(2-

aminoethyl)-3-hydroxy-2-phenylpropanamide in MCF-7 cell line. IC50=39.41 µg/ml. 

 

 

Figure (6): Log concentration versus percentage of viability curve for N-(2-

aminoethyl)-3-hydroxy-2-phenylpropanamide  in AMJ13 cell line.IC50= 
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Abstract 

A series of ninenovel 4, 5-dihydro-1H- pyrazole-1-yl acetatederivatives (IVa-i) by Shahlaet al. 

were investigated in vitrofor their ability to prevent the conversion of arachidonic acid (AA) to 

PGH2, the inhibitory effects were found at 0.016 & 0.02nM for compounds IVe and 

IVfrespectively, this was due to high affinity for binding with COX enzymes. kinetics study and 

binding affinity results of these compounds showed good Kd constant of IVeand IVfwith COX at 

(0.008nm & 0.003nm) respectively. Cytotoxicity of these two compounds in RAW 264.7 

macrophages cell lineswereperformed to determine their non-cytotoxic concentration for anti-

inflammatory testing to make sure thattheir anti-inflammatory activity not caused by cytotoxicity, 

results showed that IVe(IC50=4.2µM) andIVf(IC50= 2.7µM) respectively.compound IVe decreased 

the COXfold activity followed by compound IVf more than the positive control at the same 

concentration.During the evaluation of pro-inflammatory marker nitric oxide (NO) level with 

these compounds,results showed thatthe level significantly reduced in the presence of IVe&IVfat 

(5µM and 10µM) and (2.5µM and 5µM) respectively.Determination the level of cytokines with 

these compounds also performed, compounds IVeat concentration of (10µM) and IVf 

(5µM)significantly reduced the mean level of TNF-α.Significant reduction of pro-inflammatory 

IL-1β and IL-6mean level production were observed at 10µM of compound IVeand 2.5µM, 5µM 

of compound IVf. The results showed good indication for the anti-inflammatory activity of these 

compounds and further structural optimization isneeded in order to optimize activity in the future 

study. 

keywords:Pyrazole, anti-inflammatory, COX enzyme, 4, 5-dihydro-1H- Pyrazole-1-yl acetate, 

cytokines, pro-inflammatory marker. 
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Abstract 

Antioxidant activity of total essential oilscontents of the extract of 

Matricaraaureainflorescencewas determined using free radical scavenging activity 2,2-Diphenyl-

1-Picrylhydrazyle (DPPH) by adding different concentrations of essential oils to DPPH. The 

inhibitory activity determined by using five different concentrations of essential oils of M. 

aureainflorescence. The results showed that 20 μl/ ml concentration showed radical scavenging 

activity as strong as than low concentrations, The antioxidant activitywas in concentration 2 μl/ml 

was 8.5%, while the highest antioxidant activity was recorded in20 μl/ml was 93.6% compared 

with vitamin E, it was 8.5% in 2 μl / ml and recorded 93.6% in 20 μl / ml. Total antioxidant 

capacity of M. aurea inflorescence essential oil was evaluated as vitamin E equivalents per gram. 

The DPPH radical scavenging potency of with a minimum IC50 value in M. aurea was 8.6 μl/ml, 

while vitamin E was 8.7.The GC analysis indicated that M. aurea had number of essential oil 

compounds 36 components. The major components of M. aurea were found to be: 1-

Naphthalenol, 4-meth0xy 25.84%, Followed by Benzophenone 10.93%, then 1H-

Cycloprop[e]azulen-7-ol, decahydro-1,1,7-trimethyl-4-methylene-, [1ar (1a.alpha., 4a.alpha., 

7.beta., 7a.beta., 7b.alpha.)]-1.02%. 

Keywords: Antioxidant activity, GC-MS, Matricaraaurea, Chemical compounds 
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Abstract 

Elemental Impurities in Pharmaceuticals industry is indispensable process to ensure of 

pharmaceuticalssafety,for 24 elements Although atomic absorption and inductively coupled 

plasma are used in the U.S Pharmacopeia and the European Pharmacopoeia, FESEM with energy 

dispersive spectrometers can be applied as an alternative analysis method for quantitative and 

qualitative results for a variety of elements without chemical pretreatment, unlike other 

techniques.  

This technique characterizes by shortest time, with less contamination, no reagent consumption 

and generation of minimal residue or waste as well as sample preparations time limiting, with 

minimal analysis error.Simple dilution for powder or direct analysis for liquid, we analyzed the 

usefulness of energy dispersive spectrophotometry (EDS) method in testing with field emission 

scanning electron microscopy (FESEM, SUPRA 55 Carl Zeiss Germany) with an X-ray energy 

dispersion (XFlash6l10 Bruker Germany). The samples analyzed directly without coating by 

applied 5µ of known concentrated diluted sample on carbon stub with accelerated voltage 

according to sample thickness, the result for this spot was in atomic percentage and by Avogadro 

converted factor the final results will be in microgram. 

 

Keywords: pharmaceuticals safety, FESEM-EDS technique,  

 

Evaluation of Elements Impurities in Drugs According to Pharmacopoeia by 

Use of FESEM-EDS Technique 
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Abstract 

Natural pigment was extracted from Hibiscus subdariffa L. calyx using different solvents 

(water and ethanol acidified with 1% HCl). The extracted pigment was used to dye pollen grains 

of Bisculatadidyma and Portulacagrandiflora and epidermis of plant leaves of Allium cepaL. and 

Raphanussativusand its coloristic properties were investigated. The efficacy of the water and 

ethanolic extract Hibiscus stain comparison with safranin, an imported stain for cellular studies in 

biological research. The results showed that the epidermal cellular features were more elucidated 

using Hibiscus subdariffa extract when compared to the features revealed by staining with 

safranin. GC-MS revealed that a total of 40 compounds were identified from the water extract of 

Hibiscus subdariffaLinn. The major components of the extract are 5-Hydroxymethylfurfural 

(26.85%), Palmitic acid (12.9%), 9,9-Dimethoxybicyclo [3.3.1] nona2,4-dione (12.4%) and DL-

Arabinose (6.75%). This study suggests that Hibiscus subdariffa L. plant (water and ethanolic 

leaf extract) could be a local source of cheap stain for cytological, anatomical and 

micromorphological studies and eliminate importation of other stains applied in such studies. It 

could also be a source of earning by engagement in its farming and industrial production of stain 

from Hibiscus subdariffa. It shall also eliminate over dependence on safranin and other stains 

applied in such studies. 

Key word: Hibiscus subdariffa, pigment, GC-MS, Pollen green, epidermis. 

 

Preparation and Evaluation of Natural Plant Pigment as a Colored Material for 

Dyeing Plant Cells FromPollen and Epidermis Cells in Some Plant Species 
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Abstract 

Rosmarinic acid a polyphenolic compound present in a significant amount inMenthapiperita, a 

member of the Lamiaceae family. It has been shown to possess antioxidant and anti -

inflammatory properties. The primary goal of this studyto evaluate rosmarinic acid activity as 

anti-inflammatory from Menthapiperita (undiluted fresh egg albumin induced paw edema in rat 

model). Female rats were given rosmarinic acid (p.o.) at doses 15, 30 mg/kg. After four hours, 

paw edema was decreased by 20.12% at 30 mg/kg dose of rosmarinic acid, the anti-inflammatory 

effects of rosmarinic acid were approximate to the positive control drug diclofenac (10g / kg), 

showing a time dependent and dose response, suggesting that rosmarinic acid was the primary 

cause of these effects. 

Keywords: Anti- inflammatory activity, reflux, fresh egg albumin, RA, M. piperita 
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Abstract 

Obesity is a leading preventable cause of death worldwide, with increasing prevalence 

in adults and children, Obesity is one of the most important health problems in human 

beings and it increases the likelihood of various diseases, such as type 2 diabetes, and 

particularly heart disease, systemic hypertension, hyperlipidemia, cardiovascular 

diseases, and certain types of cancer and osteoarthritis and authorities view it as one of 

the most serious public health challenges of the 21st century. The consumption of 

bioactive compounds from the diet or dietary supplementation is one possible way to 

control obesity and to prevent or reduce the risks of getting various obesity-related 

diseases. Recently, there has been a remarkable interest in finding natural lipid inhibitors 

from natural products to replace synthetic compounds. Natural substances are presumed 

to be safe since they occur in plant foods, and are therefore seen as more desirable than 

their synthetic counterparts.  Quinoa (Chenopodium quinoa) is plant that recently has 

been successfully grown in Iraq, providing seeds rich in nutrients and bioactive 

compounds. The popularity of its seeds has increased in recent years due to the claims of 

health benefits and super food qualities. This was a dose-response randomized, 

controlled, single-blind trial with a parallel design (1 control and 2 treatment groups) that 

compared the effect of 50 and 100 g quinoa/d in 50 overweight and obese women over a 

12-wk intervention period. Body composition, and total, LDL, and HDL cholesterol were 

not significantly altered by quinoa consumption (P > 0.05). Mean serum triglyceride (TG) 

concentration was reduced significantly in the 100-g quinoa group from 1.38 to 0.85 

mmol/L  and in the 50-g quinoa group from 1.25 to 1.02 mmol/L  at12 wk (P< 0.05). No 

significant changes in TGs were observed in the control groups.  

 

Keyword: heart disease, systemic hypertension, hyperlipidemia, cardiovascular 

disease 
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Obesity is an increasing public health concern due to increased risk of related 

disorders. However, appropriate prevention and early management of obesity are changes 

in lifestyle patterns including physical activity and diet. Additional use of dietary agents 

for the prevention of obesity would be of tremendous benefits [1, 2]. 

The burden of overweight and obesity is one of the biggest worldwide public health 

problems and is the 5th leading risk factor for global deaths [3, 4]. According to the 

report of the World Health Organization (WHO), 35 % and 11% of adults (≥ 20 years) 

were overweight and obese in 2008 [1]. Moreover, about 65 % of worldwide population 

lives in regions where more people are dying from overweight and obesity than from 

underweight [5, 6]. It is also estimated that by the year 2030, about 57.8% (3.3 billion) of 

adult population worldwide might be overweight or obese, with higher rates in 

developing countries than in developed countries[7, 8].Overweight and obesity are 

associated with increasing burden of chronic diseases such as type II diabetes, 

cardiovascular diseases, cancers, hypertension, gallbladder diseases, musculoskeletal 

disorders and reduced health related quality of life [9].Globally, overweight and obesity 

accounts for 44% of the overall diabetes burden, 23% of the ischemic heart disease and 

from 7% -41% of some types of cancers [1, 11].Each year about 2.8 million people die 

globally due to health problems associated with being overweight and obese. 

Furthermore, being overweight/obese can have significant effects on adolescents self-

image and psychological wellbeing [12, 13]. Adolescents who are overweight are often 

maltreated by their peers and experience higher rates of isolation, grief, anxiety, low body 

satisfaction and low self-worth than adolescents with normal weight [14, 15].  Quinoa 

(Chenopodium quinoa) is a pseudo-cereal originally cultivated in the Andean region 

between Bolivia and Peru. In recent years, the popularity of quinoa seeds has increased 

due to claims of health benefits and super food properties. Research has shown that 

quinoa seeds have an improved macronutrient profile, including gluten-free 

characteristics [16]. A particularly beneficial essential amino acid ratio and a superior 

phytochemical composition compared with other cereals and grains. Despite quinoa's 

composition and properties, scientific evidence supporting health claims such as weight 

loss, antidiabetic effects, and appetite suppression in in vivo models is limited and the 

evidence is restricted to a few animal studies [17]. Among this body of evidence, it can 

be observed that a possible health benefit of quinoa consumption may be linked to a 

potential lipid-lowering effect [18]. Human clinical studies have been limited to 

prospective studies on the effect of cereal bars containing quinoa on cardiovascular 

disease (CVD) markers and immunologic responses in a cohort of celiac patients after the 

consumption of quinoa flakes [19] . Both studies showed changes in total cholesterol and 

in TGs. In addition, LDL-cholesterol changes were reported in the study that used cereal 

bars. Furthermore, a randomized controlled trial was carried out in postmenopausal 

women analyzing the effect of quinoa consumption on lipid profiles and oxidative stress 

markers [20]. The results of this trial were in line with previous data that reported 

favorable changes in TGs and total and LDL cholesterol. Clinical trials in humans to 

examine the claims of health benefits of quinoa are limited to a few prospective studies 

and one randomized trial carried out in postmenopausal women. The objective of this 

randomized clinical trial was to investigate the effect of different quinoa doses (50 and 

100 g/d) on body composition and lipids profile in overweight and obese Iraqi women's. 
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Material and Methods 

 

The current study is a dose-response randomized, controlled, single-blind trial that 

used a parallel design including 1 control and 2 treatment groups was undertaken. 

Researchers who assessed study outcomes were blinded from participant interventions 

and codes.An overweight and obese woman's who visit the Obesity clinics in Baghdad 

city. Participants were included if they were aged between 20 and 60 y and had a BMI (in 

kg/m2) >25. Exclusion criteria were pregnancy, diagnosis of diabetes or heart disease, 

and current use of lipid-lowering medication. Participants gave written consent before the 

commencement of the study after being briefed about study procedures and expectations. 

White organic quinoa seeds were purchased from local super market in Iraq. Quinoa bags 

were carefully weighed and packed into transparent Sachets of either 50g or 100 g and 

packaged in a box of 42 sachets, which constituted a 6-wk supply to each participant in 

the treatment groups [21]. An overweight and obese woman's attended appointments at 

Obesity clinics at baseline and at 6 and 12 wk of the intervention period. Participants 

were randomly allocated into 1 of 3 treatment groups. 50- and 100-g quinoa groups were 

given a quinoa supply for 6 wk at baseline and again at their 6-wk appointment and were 

advised to consume 1 quinoa sachet/d. Participants were instructed on cooking methods 

for quinoa consumption, and recipes to incorporate quinoa were given to participants who 

requested them. Participants were not instructed on how and when to consume the quinoa 

and were advised to retain their normal lifestyle and diet throughout the study. 

Participants were given a calendar to self-report quinoa consumption for compliance 

analysis. Those in the control arm were advised to continue their normal routine and to 

avoid the consumption of quinoa meals during the study period. 

 

Measurment of Body Mass Index 
 

Body weight was measured without shoes and light clothing and recorded in Kg. Body 

height was measured without a shoe and recorded in the meter. Depending on these two 

anthropometric parameters a    mathematical formula was designed by Quetelet in the 

1830s.   

𝐵𝑀𝐼 =
𝑊𝑒𝑖𝑔ℎ𝑡(𝑘𝑔)

ℎ𝑒𝑖𝑔ℎ𝑡(𝑚2)
 The classification of adult BMI according to WHO was listed in Table 

(2-1) 

 

 

Table (1) the classification of weight according to the biomass index (20). 

 

Weight classification BMI (Kg/m²) Obesity Risk of Disease 

Under weight < 18.5  Low 

Normal 18.5-24.9  Normal 

Overweight 25.0-29.9  Increased 

 

Obesity 

30.0-34.9 Obese High 

35.0-39.9 Sever obese Very high 

>40.0 

 
Morbidly obese Extremely High 
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Anthropometric measures 

Anthropometric measures such as body weight and height were recorded by using a 

stadiometer (Wedderburn) and waist-to-hip ratio were assessed by using a measuring tape 

according to WHO criteria. 

Lipids profile and glucose 

Fasting blood samples were collected in an 8.5-mL serum separation tube. After 30 

min of incubation time at room temperature, blood was centrifuged at 1300 × g for 10 

min at room temperature, and the separated serum was stored at −80°C until analysis. 

Lipid profile (total, HDL, and LDL cholesterol and TGs) and glucose concentrations 

were measured by using enzymatic assays in a chemistry analyzer (Indiko; Thermo 

Scientific) as per the manufacturer's protocol [22]. Statistical calculations were made 

using the Statistical Package for the Social Sciences (SPSS) (version 20.0) program (IBM 

SPSS Statistics, SPSS Inc., Chicago, Illinois, USA). The Anderson-Darling test was 

performed to test the adherence of continuous, parametric, variables to the normal 

distribution. Normally distributed continuous parametric variables, with no significant 

outlier, presented using their mean and standard deviation (mean±SD) and parametric 

tests were used; independent 2 samples student t-test was used to analyze the differences 

between the mean of two groups, while one-way ANOVA was used to analyze the 

differences between the mean of more than two groups. The statistical tests were 

approved by assuming a null hypothesis of no difference between the mean of variables, 

a P-value ≤ 0.05 was considered statistically significant. 

Results and Discussion 

Seventy five participants expressed interest in the study. After screening, Fifty met the 

inclusion criteria and were deemed eligible to participate. 50 participants were randomly 

assigned  in the control group, 2 in the 50-g group, and 3 in the 100-g group). Fifty 

participants successfully completed the 12-wk intervention period; The recruitment 

randomization process and further analysis of the data. The study group was aged 

between 20 and 60 y (mean ± SEM: 36.85 ± 1.98 y). According to the WHO criteria for 

obesity classification [21]), The Biomass index categories showed(46%) overweight, 

(32%) obese, (22%) severe obese; There were no significant differences between groups 

at baseline (control and interventions) (Table1) 
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TABLE (1):Baseline characteristics of overweight and obese participants in the 

control and treatment groups 
 

parameter 
 

Treatment group 
 

Characteristics Controlgroup 50 g quinoa/d 100 g quinoa/d (p  value) 

Participants 10 20 20 
 

Age( year) 35 (22–60) 38 (20–58) 43 (21–60) 0.32 

BMI (kg/m2
) 

28.30 (25.5–

29.2) 

30.38 (28.2–

40.2) 
32.20 (27–38.5) 0.18 

Body composition 

Body weight, kg 78.28 ± 3.02 85.91 ± 3.28 89.85 ± 3.50 0.16 

Waist circumference, cm 100.12 ± 2.19 103.11 ± 2.88 105.12 ± 3.20 0.30 

Lipid profile and glucose, mmol/L 

Total cholesterol 
4.22 (3.12–

5.20) 
4.88 (3.45–5.60) 4.95 (3.88–5.96) 0.12 

LDL cholesterol 
2.99 (2.90–

3.45) 
3.20 (3.10–4.40) 3.60 (2.75–4.53) 0.23 

HDL cholesterol 
1.00 (0.70–

1.20) 
1.10 (0.90–1.11) 1.30 (0.90–1.60) 0.35 

TGs 
1.15 (0.70–

1.18) 
1.25 (0.92–1.70) 1.38 (0.88–1.93) 0.22 

Fasting glucose 
4.22 (4.00–

4.92) 
5.15 (4.58–6.20) 4.80 (4.56–5.50) 0.19 

 

Effect of quinoa on anthropometric measures and body composition 

In this study, As shown in (Table2) no significant differences were observed for body-

composition measurements after the 6- and 12-wk intervention time periods between and 

within treatment groups.  

TABLE (2): Effect of quinoa on body composition in overweight and obese 

participants at 6 and 12 wk of intervention 

 

Body-

composition 

characteristics 

Control 50 g/d 100 g/d 
(p  

value) 6 wk 12 wk 6 wk 12 wk 6 wk 12 wk 

BMI, kg/m2 
28.15 ± 

0.50 

28.88 ± 

1.20 

30.32 ± 

1.22 

30.12 ± 

1.05 

32.08 ± 

1.16 

31.30 ± 

1.02 
0.110 

Body weight, kg 
80.11 ± 

2.12 

82.42 ± 

2.30 

86.18 ± 

3.05 

85.20 ± 

3.10 

88.90 ± 

3.83 

89.59 ± 

3.80 
0.120 

Waist 

circumference, 

cm 

100.18 

± 3.15 

100.88 

± 3.15 

103.88 

± 3.89 

103.86 

± 3.54 

105.15 

± 3.00 

105.20 ± 

3.00 
0.21 
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Lipid Profile and glucose 

The interaction effects between lipids, lipoproteins, and fasting glucose with quinoa 

intake is reported in (Table3).No significant effect was observed for total, HDL, and LDL 

cholesterol and fasting glucose between and within groups at 6 and 12 wk of quinoa 

consumption. However, a significant difference was noted for TGs in the between-group 

analysis. A pairwise comparison adjusted with a Bonferroni correction showed that TGs 

were significantly lower in the 100-g group compared with the control group (0.85 and 

1.138 mmol/L, respectively; P = 0.015). and in the 50-g quinoa group from 1.25 to 1.02 

mmol/L  at12 wk (P< 0.05) No significant difference was observed at 6 wk compared 

with baseline. These results indicate that there is a dose-response effect with daily 

consumption of 100g and 50 g quinoa, which reduced serum TGs by ∼37.5% and 22.3% 

after 12 wk of a dietary intervention. 

TABLE (3): Effect of quinoa intake on fasting and biochemical measures in 

overweight and obese participants in the control and treatment groups 

at 6 and 12 wk of intervention 

Characteristics 
Control group 50-g/d group 100-g/d group 

(p  value) 
6 wk 12 wk 6 wk 12 wk 6 wk 12 wk 

Lipid profile 

and glucose, 

mmol/L 

Total 

cholesterol 

4.65 

(3.70–

5.56) 

4.71 

(4.03–

5.35) 

4.69 

(3.48–

5.43) 

4.27 

(3.30–

4.88) 

4.38 

(3.58–

5.38) 

4.63 (3.41–

5.59) 
0.787 

LDL cholesterol 

3.73 

(3.06–

4.86) 

3.58 

(2.81–

4.70) 

3.78 

(2.93–

4.46) 

4.15 

(3.62–

4.61) 

3.48 

(2.96–

4.56) 

3.42 (2.64–

4.02) 
0.838 

HDL 

cholesterol 

1.40 

(1.10–

1.42) 

1.20 

(1.08–

1.42) 

1.11 

(0.90–

1.50) 

1.16 

(0.92–

1.35) 

1.32 

(0.85–

1.60) 

1.35 (0.86–

1.70) 
0.33 

TGs 

1.22 

(0.64–

1.34) 

1.25 

(1.11–

1.33) 

1.20 

(0.85–

2.07) 

1.02(0.92–

1.70) 

0.90 

(0.59–

1.26) 

0.85 (0.56–

1.01) 
0.015 

Fasting glucose 

4.72 

(4.54–

5.07) 

4.90 

(4.39–

5.20) 

4.95 

(4.61–

5.32) 

5.04 

(4.98–

5.56) 

4.75 

(4.20–

5.09) 

4.40 (4.26–

5.40) 
0.111 

 

The aim of this dose-response randomized controlled study was to assess the relation 

between quinoa consumption and anthropometric, and biochemical data in participants 

who are overweight or obese. There was no effect of quinoa on anthropometric measures 

or body composition, glucose, or total, HDL, or LDL cholesterol. However, our results 

showed that the consumption of 100 and 50 g quinoa seeds/d for 12 wk reduced serum 

TGs in overweight and obese adults. Obesity has reached epidemic proportions according 
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to the WHO in 2016, whereby ∼1.9 billion adults were overweight and 600 million of 

these were considered obese. A cluster of metabolic factors, including abdominal fat 

measured as waist circumference, reduced HDL cholesterol, increased TGs, augmented 

fasting plasma glucose, and elevated blood pressure, have been termed the metabolic 

syndrome (MetS); and MetS has been linked to an increased risk of chronic disease states 

such as obesity, coronary artery disease, and type 2 diabetes. MetS has a substantive 

impact on the economy reflected in the uses of health care resources and the decrease in 

productivity [22].  

The aim of this dose-response randomized controlled study was to assess the relation 

between quinoa consumption and anthropometric and biochemical parameter in 

participants who are overweight or obese. There was no effect observed of quinoa on 

anthropometric measures or body composition, glucose, or total, HDL, or LDL 

cholesterol.. However, our results showed that the consumption of 50 g and 100 g quinoa 

seeds/d for 12 wk reduced serum TGs in overweight and obese adults. 

TGs have been extensively linked to CVDs as an independent risk marker. Early 

evidence showed that in individuals who survive cardiovascular events, serum TGs are 

augmented compared with healthy controls, even after controlling for other lipoproteins 

such as LDL[15, 16]. Some authors also argue that the relative risk of a cardiovascular 

event may increase by ∼32% in men and 14% in women for each millimole per liter 

increase in circulating TGs [17]. Furthermore, recent evidence suggests that TGs are not 

only a risk marker but also have an active pathogenic role in the development of 

cardiovascular events. Mutations in the intermediates of lipid metabolism lead to changes 

in cardiovascular risk. Modifications inroteins such as APO-CIII [18, 19] result in a 

reduction in the risk of coronary artery calcification. Conversely, alterations in enzymes 

such as lipoprotein lipase (LPL) [23] cause an increase in coronary artery disease. This 

confirms that the reduction in TGs achieved in this study may potentially reduce CVD 

risk. 

Circulating TGs are the result of a complex network involving synthesis in the liver, 

absorption of chylomicrons by the intestine, peripheral lipolysis mediated by the action of 

LPL, and hepatic clearance of the remnant molecules. Early evidence showed that in 

obese participants [21], hypertriglyceridemia is the consequence of the increase in hepatic 

VLDL production due to an increased flux of FFAs from adipose tissue (18); this 

overproduction causes a further impairment in LPL activity in adipose tissue and muscle, 

which thus increases the circulating TG concentrations. The reduction of 37.5% after the 

consumption of 100 g quinoa for 12 wk observed in our study is greater than the 16% 

reduction observed in previous reports in healthy participants who consumed 19.5 g 

quinoa for 4 wk (8) and the 4% reduction in overweight postmenopausal women who 

consumed 25 g quinoa for 4 wk (9). The mechanism by which quinoa consumption 

results in a reduction in TGs is not fully understood. A reduction in intestinal dietary fat 

absorption observed through the increase in lipid content in the feces was reported in 

rodents fed a diet containing quinoa protein extract and a quinoa extract enriched with 

20-hydroxyecdysone (4, 3). A possible underlying mechanism for this quinoa effect may 

be based on bile acid activity. In an in vitro essay it was shown that quinoa proteins have 

a higher bile acid–binding capacity affecting the absorption of lipids (4). Bile acid 
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emulsification of fats constitutes an essential part of intestinal lipid absorption. Other 

approaches, such as increased dietary fiber intake, have been associated with 

improvement in lipid profile in a number of randomized clinical trials (21; 22). Although 

human studies are inconclusive, some authors argued that dietary fiber may have an 

important role in hepatic cholesterol synthesis linked to bile acid regulation (23). 

Although quinoa has an enhanced content of soluble and insoluble fiber compared with 

other cereals and grains (24, 25), our results do not support these findings. 

The reduction in TGs in our study is comparable to the reduction evidenced in 

pharmacologic therapy that used 40% nicotinic acid (26), 35% fibrates (27), and 20% 

statins (28). In addition, the consumption of 3.4 g omega-3 FAs/d reduced TGs by 23% in 

healthy participants with mild hypertriglyceridemia (29). Each of these treatments has a 

very differentmechanism of action and cannot be compared with the possible TG-

lowering mechanism of quinoa seed intake. Quinoa consumption has increased steadily 

over recent years. In 2011, the per capita consumption of quinoa in Bolivia was reported 

to be ∼1.11 kg/y; and in 2012, it escalated to 2.37 kg/y. In contrast, in non producer 

countries such as Canada and Australia, quinoa was not consumed in reported per capita 

quantities in 2011 and it reached just 227 g/y in 2014 in Canada and 81 g/y in Australia. 

Therefore the reduction in TGs observed in our study would require a significantly higher 

amount of quinoa consumption than shown in the current data. However, quinoa is a 

suitable replacement for grain consumption, whose intake was in the range of 112–175 

g/d for the Australian population in 2011–2012 (30). In addition to providing a higher 

amount of nutrients such as protein and micronutrients, quinoa may have an important 

role in the reduction in the risk of CVDs. Further studies are needed to elucidate a clear 

mechanism of action by which quinoa seeds lower circulating TG concentrations. Overall 

the results suggest some potential 

benefit of consuming quinoa on glucose response but this requires further 

investigation, possibly with larger doses of quinoa. The mechanisms by why quinoa may 

have this effect remain undetermined 

Conclusions 

The consumption of 50 g and 100 g quinoa/d lowers serum TGs in overweight and 

obese women's. Body composition, and total, LDL, and HDL cholesterol were not 

significantly altered by quinoa consumption (P > 0.05). This study showed a diminution 

of circulating TGs when quinoa seeds were consumed as part of the daily diet. However, 

due to the small sample size, further investigation must be conducted to determine the 

role of quinoa seed intake in participants with high circulating TGs.It is important to note 

thatstudying the role of environmental and genetic factors in the susceptibility of obese. 

Increasing the sample size will provide more visible results; Further studies are needed to 

elucidate a clear mechanism of action by which quinoa seeds lower circulating TG 

concentrations. 

 

../Downloads/Downloads/براءه%20نيو/Users/my/Desktop/Ù�Ø´Ø§Ø±Ù�Ø¹%20Ø±Ø§Ø¨Ø¹/Quinoa%20Seed%20Lowers%20Serum%20Triglycerides%20in%20Overweight%20and%20Obese%20Subjects%20%20A%20Dose-Response%20Randomized%20Controlled%20Clinical%20Trial.htm#b24
../Downloads/Downloads/براءه%20نيو/Users/my/Desktop/Ù�Ø´Ø§Ø±Ù�Ø¹%20Ø±Ø§Ø¨Ø¹/Quinoa%20Seed%20Lowers%20Serum%20Triglycerides%20in%20Overweight%20and%20Obese%20Subjects%20%20A%20Dose-Response%20Randomized%20Controlled%20Clinical%20Trial.htm#b26
../Downloads/Downloads/براءه%20نيو/Users/my/Desktop/Ù�Ø´Ø§Ø±Ù�Ø¹%20Ø±Ø§Ø¨Ø¹/Quinoa%20Seed%20Lowers%20Serum%20Triglycerides%20in%20Overweight%20and%20Obese%20Subjects%20%20A%20Dose-Response%20Randomized%20Controlled%20Clinical%20Trial.htm#b27
../Downloads/Downloads/براءه%20نيو/Users/my/Desktop/Ù�Ø´Ø§Ø±Ù�Ø¹%20Ø±Ø§Ø¨Ø¹/Quinoa%20Seed%20Lowers%20Serum%20Triglycerides%20in%20Overweight%20and%20Obese%20Subjects%20%20A%20Dose-Response%20Randomized%20Controlled%20Clinical%20Trial.htm#b28
../Downloads/Downloads/براءه%20نيو/Users/my/Desktop/Ù�Ø´Ø§Ø±Ù�Ø¹%20Ø±Ø§Ø¨Ø¹/Quinoa%20Seed%20Lowers%20Serum%20Triglycerides%20in%20Overweight%20and%20Obese%20Subjects%20%20A%20Dose-Response%20Randomized%20Controlled%20Clinical%20Trial.htm#b29
../Downloads/Downloads/براءه%20نيو/Users/my/Desktop/Ù�Ø´Ø§Ø±Ù�Ø¹%20Ø±Ø§Ø¨Ø¹/Quinoa%20Seed%20Lowers%20Serum%20Triglycerides%20in%20Overweight%20and%20Obese%20Subjects%20%20A%20Dose-Response%20Randomized%20Controlled%20Clinical%20Trial.htm#b30
../Downloads/Downloads/براءه%20نيو/Users/my/Desktop/Ù�Ø´Ø§Ø±Ù�Ø¹%20Ø±Ø§Ø¨Ø¹/Quinoa%20Seed%20Lowers%20Serum%20Triglycerides%20in%20Overweight%20and%20Obese%20Subjects%20%20A%20Dose-Response%20Randomized%20Controlled%20Clinical%20Trial.htm#b31
../Downloads/Downloads/براءه%20نيو/Users/my/Desktop/Ù�Ø´Ø§Ø±Ù�Ø¹%20Ø±Ø§Ø¨Ø¹/Quinoa%20Seed%20Lowers%20Serum%20Triglycerides%20in%20Overweight%20and%20Obese%20Subjects%20%20A%20Dose-Response%20Randomized%20Controlled%20Clinical%20Trial.htm#b32
../Downloads/Downloads/براءه%20نيو/Users/my/Desktop/Ù�Ø´Ø§Ø±Ù�Ø¹%20Ø±Ø§Ø¨Ø¹/Quinoa%20Seed%20Lowers%20Serum%20Triglycerides%20in%20Overweight%20and%20Obese%20Subjects%20%20A%20Dose-Response%20Randomized%20Controlled%20Clinical%20Trial.htm#b33
../Downloads/Downloads/براءه%20نيو/Users/my/Desktop/Ù�Ø´Ø§Ø±Ù�Ø¹%20Ø±Ø§Ø¨Ø¹/Quinoa%20Seed%20Lowers%20Serum%20Triglycerides%20in%20Overweight%20and%20Obese%20Subjects%20%20A%20Dose-Response%20Randomized%20Controlled%20Clinical%20Trial.htm#b34


 

75 

 

The 2ed international Conference of Pharmaceutical Sciences 

College of Pharmacy, University of Basrah, Baseah, Iraq 18 – 19 May 2022 

 

References 

1. Chan, R. S., & Woo, J. (2010). Prevention of overweight and obesity: how effective is the 

current public health approach. International journal of environmental research and public 

health, 7(3), 765–783. https://doi.org/10.3390/ijerph7030765 

2. TxakartegiEtxebarria X, López Mateo M, Aurrekoetxea JJ. Obesidad y sobrepeso. 

Aproximación a la efectividad de unaintervención sanitaria [Obesity and overweight. An 

assessment of the effectiveness of a public health intervention]. An Pediatr (Barc). 2014 

Jun;80(6):379-86. Spanish. doi: 10.1016/j.anpedi.2013.08.008. Epub 2013 Oct 16. PMID: 

24139561. 

3. Hruby, A., & Hu, F. B. (2015). The Epidemiology of Obesity: A Big 

Picture. PharmacoEconomics, 33(7), 673–689. https://doi.org/10.1007/s40273-014-0243-x 

4. Bosu WK. An overview of the nutrition transition in West Africa: implications for non-

communicable diseases. ProcNutr Soc. 2015 Nov;74(4):466-77. doi: 

10.1017/S0029665114001669. Epub 2014 Dec 22. PMID: 25529539. 

5. World Health Organization (WHO). Global Status Report on noncommunicable diseases 

2014. Geneva: WHO; 2014. 

6. Oliveira, A., Araújo, J., Severo, M. et al. Prevalence of general and abdominal obesity in 

Portugal: comprehensive results from the National Food, nutrition and physical activity 

survey 2015–2016. BMC Public Health 18, 614 (2018). https://doi.org/10.1186/s12889-018-

5480-z 

7. World Health Organization. (2014). Global status report on noncommunicable diseases 

2014. World Health Organization. https://apps.who.int/iris/handle/10665/148114 

8. Saha, A., & Alleyne, G. (2018). Recognizing noncommunicable diseases as a global health 

security threat. Bulletin of the World Health Organization, 96(11), 792–793. 

https://doi.org/10.2471/BLT.17.205732 

9. Hatefi A, Allen LN, Bollyky TJ, Roache SA, Nugent R. Global susceptibility and response 

to noncommunicable diseases. Bull World Health Organ. 2018 Aug 1;96(8):586-588. doi: 

10.2471/BLT.17.206763. Epub 2018 Jun 12. PMID: 30104800; PMCID: PMC6083392. 

10. Hasahya, O. T., Berggren, V., Sematimba, D., Nabirye, R. C., &Kumakech, E. (2016). 

Beliefs, perceptions and health-seeking behaviours in relation to cervical cancer: a 

qualitative study among women in Uganda following completion of an HPV vaccination 

campaign. Global Health Action, 9(29336), 1–9. Retrieved from 

https://doi.org/10.3402/gha.v9.29336 

11. Dai, H., Alsalhe, T. A., Chalghaf, N., Riccò, M., Bragazzi, N. L., & Wu, J. (2020). The 

global burden of disease attributable to high body mass index in 195 countries and 

territories, 1990-2017: An analysis of the Global Burden of Disease Study. PLoS 

medicine, 17(7), e1003198. https://doi.org/10.1371/journal.pmed.1003198 

12. GBD. (2017). Risk Factor Collaborators. Global, regional, and national comparative risk 

assessment of 84 behavioural, environmental and occupational, and metabolic risks or 

clusters of risks for 195 countries and territories, 1990-2017: a systematic analysis for the 

Global Burden of Disease Study 2017. Lancet. 2018 Nov 10;392(10159):1923-1994. doi: 

10.1016/S0140-6736(18)32225-6. Epub 2018 Nov 8. Erratum in: Lancet. 2019 Jan 

12;393(10167):132. Erratum in: Lancet. 2019 Jun 22;393(10190):e44. PMID: 30496105; 

PMCID: PMC6227755. 

13. Deng Y, Zhao P, Zhou L, Xiang D, Hu J, Liu Y, Ruan J, Ye X, Zheng Y, Yao J, Zhai Z, 

Wang S, Yang S, Wu Y, Li N, Xu P, Zhang D, Kang H, Lyu J, Dai Z. Epidemiological 

trends of tracheal, bronchus, and lung cancer at the global, regional, and national levels: a 

https://doi.org/10.1007/s40273-014-0243-x
https://doi.org/10.1186/s12889-018-5480-z
https://doi.org/10.1186/s12889-018-5480-z
https://apps.who.int/iris/handle/10665/148114
https://doi.org/10.2471/BLT.17.205732
https://doi.org/10.3402/gha.v9.29336
https://doi.org/10.1371/journal.pmed.1003198


 

76 

 

The 2ed international Conference of Pharmaceutical Sciences 

College of Pharmacy, University of Basrah, Baseah, Iraq 18 – 19 May 2022 

population-based study. J HematolOncol. 2020 Jul 20;13(1):98. doi: 10.1186/s13045-020-

00915-0. PMID: 32690044; PMCID: PMC7370495. 

14. Hill A. J. (2017). Obesity in Children and the 'Myth of Psychological Maladjustment': Self-

Esteem in the Spotlight. Current obesity reports, 6(1), 63–70. 

https://doi.org/10.1007/s13679-017-0246-y 

15. Lee K, Guy A, Dale J, Wolke D. Does psychological functioning mediate the relationship 

between bullying involvement and weight loss preoccupation in adolescents? A two-stage 

cross-sectional study. Int J BehavNutrPhys Act. 2017 Mar 24;14(1):38. doi: 10.1186/s12966-

017-0491-1. PMID: 28340581; PMCID: PMC5364676. 

16. Navarro-Perez, D., Radcliffe, J., Tierney, A., &Jois, M. (2017). Quinoa Seed Lowers Serum 

Triglycerides in Overweight and Obese Subjects: A Dose-Response Randomized Controlled 

Clinical Trial. Current developments in nutrition, 1(9), e001321. 

https://doi.org/10.3945/cdn.117.001321 

17. Kaur, K. D., Jha, A., Sabikhi, L., & Singh, A. K. (2014). Significance of coarse cereals in 

health and nutrition: a review. Journal of food science and technology, 51(8), 1429–1441. 

https://doi.org/10.1007/s13197-011-0612-9 

18. Awika JM, Rooney LW. Sorghum phytochemicals and their potential impact on human 

health. Phytochemistry. 2004 May;65(9):1199-221. doi: 10.1016/j.phytochem.2004.04.001. 

PMID: 15184005. 

19. Mukai Yuuka *, KataokaSaori and Sato Shin , Sorghum (Sorghum bicolor) Extract Affects 

Plasma Lipid Metabolism and Hepatic Macrophage Infiltration in Diabetic Rats, Current 

Nutrition & Food Science 2020; 16(5) 

. https://dx.doi.org/10.2174/1573401315666190114153933 

20. Vergara, M.; Hauser, M.E.; Aronica, L.; Rigdon, J.; Fielding-Singh, P.; Shih, C.W.; Gardner, 

C.D. Associations of Changes in Blood Lipid Concentrations with Changes in Dietary 

Cholesterol Intake in the Context of a Healthy Low-Carbohydrate Weight Loss Diet: A 

Secondary Analysis of the DIETFITS Trial. Nutrients 2021, 13, 1935. 

https://doi.org/10.3390/nu13061935 

21. Takao T, Nakamichi W, Kana Y, Syoko I, Saori S, Yukari T, Kenichi N, Yotaro K. 

Hypocholesterolemic effect of protein isolated from quinoa (Chenopodium quinoa Willd.) 

seeds. Food SciTechnol Res 2005;11:161–7. 

22. Foucault AS, Even P, Lafont R, Dioh W, Veillet S, Tome D, Huneau JF, Hermier D, 

Quignard-Boulange A. Quinoa extract enriched in 20-hydroxyecdysone affects energy 

homeostasis and intestinal fat absorption in mice fed a high-fat diet. 

PhysiolBehav2014;128:226–31.  

23. Rojas W, Pinto M. (2015). Chapter 8: Ex situ conservation of quinoa: the bolivian 

experience. In: Murphy KM, Matanguihan J, editors. Quinoa: Improvement and Sustainable 

Production. Hoboken, NJ: John Wiley & Sons, Inc. p 128-30. 

24. Simnadis TG, Tapsell LC, Beck EJ. (2015). Physiological Effects Associated with Quinoa 

Consumption and Implications for Research Involving Humans: a Review. Plant Foods Hum 

Nutr 70(3), 238-49. 

 

https://doi.org/10.1007/s13679-017-0246-y
https://doi.org/10.3945/cdn.117.001321
https://doi.org/10.1007/s13197-011-0612-9
https://dx.doi.org/10.2174/1573401315666190114153933
https://doi.org/10.3390/nu13061935


 

77 

 

The 2ed international Conference of Pharmaceutical Sciences 

College of Pharmacy, University of Basrah, Baseah, Iraq 18 – 19 May 2022 

 

 

 

 

Bedoor A. Salim¹, Muhsin S.Ghalib², and Ausama A. Jaccob² 

1 Ministry of health, Maysan Health Directorate, Baby and Maternity hospital, Maysan, Iraq 
2 Department of pharmacology and Toxicology, College of pharmacy, University ofBasra, Basra, Iraq.  

 

 

Abstract 

NSAIDs are widely utilized drugs in today's world. These medications are well-known for 

their anti-inflammatory and analgesic properties. The goal of this study was to suggest and 

explain the sub-chronic effects of low and high doses of diclofenac on female reproductive 

system in rats. A total of 24 female rats were divided into 4 groups, six rats in each. The first 

group was given distilled water as a control, the second and third groups were given diclofenac (1 

mg/kg) and(5 mg/kg) respectively. The fourth group was given a combination of diclofenac and 

mefenamic acid for 35 days. Hormonal, biochemical, and hematological tests were performed.  

Low dose diclofenac showed no significant change regarding PGE2, LH, progesterone, prolactin, 

and glutathione, but an increase in FSH, and decrease in estrogen compared to control group were 

documented. In contrast, high dose diclofenac alone or combined with mefenamic acid showed   

significant impact on female reproductive system documented by biochemical and 

histopathological evaluations. At hematological levels diclofenac decrease RBC, HGB, and 

platelet account but no change in the total WBC were found. Sub-chronic use of DS alone or in 

combination with mefenamic acid have a deleterious impact on the female reproductive system, 

oxidative stress and hematological parameters. 

Keywords:NSAIDs, diclofenac sodium, female reproductive toxicity, hematologic 
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Abstract 

One of the most efficient aminoglycoside is amikacin. Yet, it has been linked to unwanted 

renal toxicity, which has resulted in negative alterations in various biochemical indicators, 

particularly those related to oxidative stress, kidney function, and inflammation. The goal of this 

research was to see how citrus bergamot extract affected hemato-biochemical, inflammatory, and 

oxidative stress parameters in male rats triggered by acute amikacin toxicity. A total of 30 male 

rats were divided into five equal groups, each with six rats. The first group received 1 ml DW 

orally and its represent control group. Group 1 was given 1 ml of DW orally and I.P. AK (1.2 

gm/kg) on day seven. Group 2 was given 100 mg/kg CBE orally for ten days. Groups (3) and (4) 

were given 100 mg/kg and 200 mg/kg of CBE, respectively, orally for ten days. On the seventh 

day of the experiments, I.P. AK (1.2 gm/kg) was given to the test groups. At the end of the trial, 

blood samples were used to assess oxidative stress, renal function, inflammatory markers, and 

some hemato-biochemical parameters. significantly higher levels of serum MDA, IL-6, urea, and 

creatinine, and an adversely affect lipid profile, are indications of AK-induced nephrotoxicity. 

Supplementation of CBE attenuated AK-induced change in these biomarkers. It was concluded 

that CBE supplementation protects against the nephrotoxic effects of AK because to its 

antioxidant, anti-inflammatory, and hypolipemic properties. 

Keywords: Amikacin,nephrotoxicity, oxidative stress, inflammation, circus bergamot. 
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Abstract 

Environmental exposures to a variety of pollutant elements especially fuel waste products may 

result in harmful impacts on several physiological systems. The inflammatory response and the 

hematological system are the major affected systems. The aim of the study is to reveal the impact 

of oil exposure on several hematological parameters and IL-6 of oil workers and to detect which 

parameters are more affected as prognosticators for clinical disorders. This study included three 

groups, 50 persons in each. Control group; Group1 workers at oil wells; and Group2 who live 

close to oil wells. Physical parameters, serum interleukin 6, random blood glucose, hematological 

parameters are measured. Significant rise in pulse rate, serum interleukin 6 and RBG were 

documented in workers. Hematological parameters were adversely affected by air pollution. We 

found a significant rise in platelet count in Group 1 patients. The correlation between IL-6 and 

certain hematological indices revealed that each of WBC and platelets were significantly 

correlated to IL-6.  

Conclusion People work or lived close to oil wells area showed alterations in hematological and 

inflammatory parameters may be related to continuous exposure to petrol fumes, which also 

results in a considerable increase in interleukin-6. 

Keyword:Oil wells, hematological indices, interleukin 6. 
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Abstract 

Inflammatory airway disease is a well-known worldwide health problem. Available medication is 

accompanied by dangerous side effects and only provides temporary symptom control.  

Aim: To investigate the effect of tamsulosin, on pro-inflammatory. cytokines IL-4, IL-6, and 

TNF-α are associated with airway inflammation. male, albino rats (n=30), weighing (150-250 

gm) were allocated into (5) groups, each group with (6) rats;Group A:normal control group, rats 

were given distilled water for 14 days.Group B:negative control group, rats exposed to airway 

sensitization only. Group C:positive (standard drug) control treated with prednisolone 

(4.12mg/kg/d) orally plus airway sensitization. Group D:treated control with tamsulosin (35 

mcg/kg/d) orally plus airway sensitization. Group E:treated control with tamsulosin (17.5 

mcg/kg/d) orally plus airway sensitization. Measurement of inflammatory cytokines IL- 4, IL-6, 

and TNF-αin serum samples by ELISA. there was a significant reduction (P-value<0.05) of IL- 4 

and TNF-α in serum for tamsulosin treated group (D) and group (E) when compared with the 

positive control group (B). But only group(D) 35mcg/kg/d tamsulosin showed significant 

reduction(P-value<0.05) in IL-6 level when compared with positive control group (B).  

Conclusion: Tamsulosin has an anti-inflammatory effect by reduction of IL-4, IL-6, and TNF-α 

in the rat airway model. 

Keywords:tamsulosin, airway inflammation, pro-inflammatory cytokines. 
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Abstract 

Background:In sickle cell disease (SCD), lung function impairments might be obstructive, 

restrictive, or both. Due to a lack of extensive epidemiological investigations, the exact 

prevalence of sickle cell chronic lung illnesses and how to identify them have yet to be 

determined. This study aims to assess the impact of SCD on pulmonary function tests (PFTs) in 

adult patients in Basrah, Iraq, and describe the patients' respiratory disorders. 

Materials and Methods: This is a cross-sectional study conducted in Basrah City, Iraq, in 

which two groups of the individual were enrolled:110 healthy subjects(group1)and 102 sickle 

cell disease patients (group 2).Measurements of PFTs and several hematological tests were done 

for each individual of the two groups.  

Results:Significant decline (p >0.05)in different tests of pulmonary function(FEV1; FVC; 

FEV1%PEF and MVV)were found in SCD patients with a significant elevation in estimated lung 

age. Several hematological tests(WBC;RBC;HGB; Neutrophils and lymphocytes also showed 

significant changes(p>0.05)in the patients. 

Conclusion:Lung functions differ significantly in patients with SCD compared with matched 

healthy control individuals of a similar age, gender, and standing height. This study also showed 

that PFT abnormality in SCD patients was a restrictive disease pattern.   

Keyword:Pulmonary function tests,Sickle cell disease. 

 

 

Lung Function Disorders Among Sickle Cell Disease Patients  

in Basra City, Iraq 

mailto:Ph_abeerjafar@yahoo.com
mailto:azza.jabbar@uobasrah.edu.iq
mailto:nawal.ibraheem@uobasrah.edu.iq


 

82 

 

The 2ed international Conference of Pharmaceutical Sciences 

College of Pharmacy, University of Basrah, Baseah, Iraq 18 – 19 May 2022 

Introduction 

Sickle cell disease (SCD) is an autosomal recessive disorder that results from a 

single point mutation in the gene that encodes for a b-globin chain of hemoglobin (1,2).It 

is a common monogenetic disorder that affects people all over the world.Patients who are 

homozygous for this hemoglobin (HbS) gene mutation (Hb-b; glu6val) have the most 

severe hemolytic anemia.(3).The sickling phenomenon is the fundamental 

pathophysiology of SCA, which is characterized by abnormal red blood cell shape, 

obstructing microvasculature. This condition affects all of the body's organs and tissues, 

involving the lung(4). Recurrence of sickling events may result in an impairment of lung 

function. This impairment is caused by some potential issues such as pulmonary fibrosis, 

chronic hypoxia, or pulmonary hypertension(5). Acute chest syndrome, pulmonary 

thromboembolism, pulmonary fat embolism, and lung fibrosis are all pulmonary 

consequences of sickle cell anemia(3).Repeated acute chest syndrome in early childhood 

is generally a precursor to these abnormalities, commonly known as sickle cell chronic 

lung disorders (SCCLD). It is a chronic condition that progresses into adulthood, 

resulting in pulmonary hypertension, heart disease, and mortality.(6,7). 

It has been reported that lung function impairment in SCA might be obstructive, 

restrictive, or both.Due to the lack of extensive epidemiological investigations, the exact 

prevalence of SCCLD and the procedures for diagnosing SCCLD have not been 

determined yet(8). SCA patients' life expectancy has grown significantly over time due to 

better care. As a result, a projected rise in the prevalence of disease-related consequences 

is linked to chronic morbidity. Pulmonary impairment results in significant complications 

and death in sickle cell disease patients because they result in lung function deterioration, 

which negatively influences patients' quality of life and can lead to death in case of 

delayed management (7). Pulmonary function tests(PFT) are practical detective tests that 

were used to estimate the volumes and capabilities of the lungs to disclose how they are 

working(9). 

The objective of our study is to reveal the potential effect of SCD on pulmonary 

function tests of adult patients in BasrahCity,Iraq,as well as to describe the pattern of 

respiratory disorders in the patients. It isa workable study to boost the present facts on the 
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state within the locality. Measurement of pulmonary function tests may enhance more 

understanding of the morbidities progress with sickle cell disease. 

 

Material and method 

This observational cross-sectional study wasconducted between November 2021 and 

March 2022 at the College of Pharmacy, University of Basrah.The local ethics committee 

approved the study of the University of Basrah and Basrah health directory. In addition, 

signed informed consents were obtained from all participants.The priority was for the 

participants' health, and the study has been carried out according to the Helsinki 

statement by The World Medical Association(WMA). 

The study included 212 individuals divided into twogroups:110 healthy individuals as 

a control group (group 1) (52 males and 58 females) in the age range (of 21-45) 

years.The other group is 102 sickle cell disease patients as a test group( group 2):(45male 

and 57 female) with age range 23-46 years as a group2.The source of the patients was 

from the out-patient unit of the Thalassemia Center of Clinical Genetics disorders in 

Basrah City.Based on the results of the electrophoresis technique, the individuals were 

previously diagnosed with the sickle disease.A thorough questionnaire was used to 

acquire the demographics and characteristics of all participants, including age, sex, 

height, weight, BMI(body mass index), co-morbidities, drug use, and smoking status.  

Exclusion: Patients with chronic obstructive pulmonary diseases or chronic restrictive 

pulmonary diseases; patients with cardiovascular disease or major diseases, as well as 

obese patients and smokers were all excluded from the study  

Heamatologicalindices.A complete blood picture was estimated by flow- cytometry 

using SYSMEX XT-2000i (Hoffman la Roche, Japan).Hb variations were detected using 

the Hemoglobin Electrophoresis test(10). For both group 1 and group 2, five ml of 

venous blood was collected in an ethylenediaminetetraacetic acid (EDTA), serum 

separating tube, and sodium citrate tube. 

Spirometry was performed for all participants using a spirolab III, SN A23-053.07832, 

according to the American Thoracic Society (ATS) procedure.(11). The tests were 

measured in a standing position, with the patient inhaling fully and then exhaling as 

quickly and forcefully as possible through the mouthpiece of the MIR spirolab. The 
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bestreading of three maneuvers was adopted and recorded. Estimated parameters 

included forced vital capacity (FVC) in liters, forced expiratory volume in 1 second 

(FEV1), FEV1/FVC ratio, estimated lung age (ELA), maximal voluntary ventilation 

(MVV), and peak expiratory flow rate (PEF).According to the standard 

guidelines(12),absolute values were adopted to compare pulmonary function tests 

between healthy individuals ( group 1) and sickle cell disease patients (group2). A 

forceful blow for more than three seconds was accepted for interpretation and statistical 

analysis(13).Spirometry data can illustrate normal, obstructive, restrictive, or mixed lung 

function disorders. Pulmonary functions were divided into four categories using the 

American Thoracic Society's standards.(14). 

Statistical Analysis  

Data were analyzed using the SPSS software version 24.0. The variables were 

expressed by means and standard deviations (mean±SD). The comparison was made 

using an independent t-test for normally distributed data and the Mann–Whitney U-test 

for non-normally distributed data. Pearson's and Spearman's rank correlation coefficient 

tested the correlation between the variables. A P-value less than 0.05 was used to 

determine statistical significance. 

Results 

Characteristics of the two groups of the study: healthy (group1) and sickle disease 

patients(group 2) are illustrated in table 1.Group 1 was within the age range (of 21-45) 

years, and group 2 was within (23-46) years. No significant differences in age range 

wereobserved between the two groups (P<0.05) as well as no significant differences in 

gender ratio and length were found. On the other hand, the two groups revealed 

substantial variations in the mean values of weight and BMI (P >0.05), as shown in table 

1.This table also shows the percentage of respiratory disorders in group1 2, referring that 

respiratory diagnosis patterns were higher in group 2, with a considerable increase in 

restrictive patterns (38 (37.25%)).On the other hand, the normal spirometry diagnosis was 

the higher percentage in group 1(94(85.45%)).(table 1). 
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Table 1: characteristics of participants 

parameter 
Group 1 

Mean ±SD 

Group 2 

Mean ±SD 
*P value 

Number 110 102  

Age(years) 

Mean ±SD 

(21-45) 

31.85 ± 6.1 

(23-46) 

32.43 ± 6.4 

 

0.085 

Gender: (male/female) 52:58 45:57  

Weight (kg) 
72.7822± 

13.51776 
61.5545± 11.27783 0.000 

Length (cm) 
167.9010± 

13.13659 
163.0594± 9.93360 0.056 

BMI (kg/cm2) 
26.1680± 

25.03 
21.9574± 3.36 0.000 

Obstructive(N(%)) 

Mild 

Moderate –severe 

 

7(6.36%) 

0 

 

9(8.82) 
 

Restrictive(N(%)) 

Mild 

Moderate-severe 

 

9(8.1%) 

0 

 

38 (37.25%) 

21 (20.5%) 

 

Combined(N(%)) 
0 

 

15 (14.7%) 

 
 

Normal respiratory 

(N(%)) 
94(85.45%) 19(18.6%)  

*P is considered significant when the value is >0.05; N: number 

Regarding the hematological profiles of the study groups, data analysis revealed 

several significant variations between groups 1 and 2.Group 2 was significantly higher in 

WBC (7.0725± 1.58030 VS 10.2799± 4.60317),lymphocytes  (2.5670± 0.78250 

vs.3.5282± 2.24517) and neutrophils(4.8655± 1.39052 vs. 5.6042± 3.09815)p>0.05.On 

the other hand, other parameters related to RBC indicesrevealed significant declines( p > 

0.05).Mean values of RBC of the two groups  (4.9249± 0.61352 vs.3.3688± 0.9473); 

HGB(13.4624± 1.54295 vs. 9.9781±2.21839 ) and ( MCH: 31.8950± 2.95105 

vs.30.6050± 4.80292) (Table 2).  
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Table 2: Hematological parameter for sickle cell disease and control 

parameter 
Group 1 

Mean/SD 

Group 2 

Mean/SD 
*P value 

WBC(10^9/L) 7.0725± 1.58030 10.2799± 4.60317 0.000 

LY(10^9/L) 2.5670± 0.78250 3.5282± 2.24517 0.002 

NE(10^9/L) 4.8655± 1.39052 5.6042± 3.09815 0.001 

RBC(10^12/L) 4.9249± 0.61352 3.3688± 0.94737 0.000 

HGB(g/dl) 13.4624± 1.54295 9.9781±2.21839 0.000 

MCV(fl) 88.5169± 6.70169 91.6554± 14.56725 0.0750 

MCH(pg) 31.8950± 2.95105 30.6050± 4.80292 0.001 

MCHC(g/L) 33.9238± 1.40457 32.6451± 3.38770 0.0620 

*P is significant atvalue>0.05 

WBC;LY; NE; RBC;  HGB;MCV; MCH;  MCHC:  for(white blood cells; Lymphocytes; neutrophils; red 

blood cells; hemoglobin; mean corpuscular volume; mean corpuscular hemoglobin; and mean corpuscular 

hemoglobin concentration, respectively). 

Interestingly,pulmonary function tests data analysis revealed significant changes in all 

parameters studied between group 1 and group 2(p>0.05).   Each of FEV1 (3.74± 0.84 

vs.2.34 ±0.913); FVC(4.12± 0.74 vs. 3.42± 0.76) ; FEV%(94.85± 5.96 vs.78.76± 7.41) 

and PEF(6.53± 2.15 vs.3.67± 1.34) were statistically decreased in group 2 in comparison 

to group 1.While ELA(32.36± 9.07 vs.61.89± 12.08) was statistically elevated in group 2 

compared to group  1,as illustrated in table 3.  
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Table 3 : Pulmonary function tests  in control and sickle cell disease  patients 

parameter 
Control 

Mean/SD 

Patient 

Mean/SD 
*P value 

FEV1(L) 3.74± 0.84 2.34 ±0.913 0.000 

FVC(L) 4.12± 0.74 3.42± 0.76 0.000 

FEV%(L) 94.85± 5.96 78.7693± 7.41 0.002 

PEF(L/S) 6.53± 2.15 3.67± 1.34 0.000 

ELA(years) 32.36± 9.07 61.89± 12.08 0.000 

MVV(L/S) 101.45± 12.45 82.7215± 13.73 0.000 

 

*P is considered significant when the value is < 0.05. 

FEV1; FVC; FEV1%, PEF; ELA and MVV for (Forced Expiratory Volume at the first second of 

expiration; Forced Vital Capacity; the ratio of FEV1/FVC; Peak Expiratory Flow; Estimated Lung Age and  

Maximum Voluntary Ventilation respectively). 

The individuals of both groups were statistically different in weight and BMI.The 

patients of group 2 were sick with sickle disease, which adversely could affect their 

weight. Therefore, they showed significantly reduced weight, as seen in table 1. To 

exclude weights as an influencing factor and cause the difference in lung function 

between the two groups, we have studied the effect of weights on the function of the lung 

by dividing group 2 into 3 weight categories, and the lung functions of these groups were 

statistically analyzed as clarified in Table 4. The patients within group 2 were categorized 

into 3 subgroups according to weight characteristics :( patients with 40-59 Kg; 60-79 kg 

and 80≤).   No significant changes in most pulmonary function tests except in FEV1% 

between patients with 60-79 kg weight and patients who were with 80 ≥ (87.87±10.43 

vs.82.98±15.09), p>0.05  and in PEF between patients with 40-59 kg weight(  2.89± 

1.196)and patients who were 80≤ kg (3.59±1.249) p > 0.05, as seen in table 4,while every 

other comparison among the weight groups showed no significant differences 

p<0.05.However,the weight group that revealed a significant change in FEV1 and PEF is 
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the smallest weight group(N=7),while the number of the other weight groups are 54 and 

41(Table 4).  

 

 

 

 

 

 

 

 

 

 

 

Table 4:Pulmonary function tests of different weight groups of sickle cell disease 

 

The correlation between PFT and HGB in sickle disease patients revealed that the only 

significant correlation was in FEV1% (r =0.213,p value=0.0134).On the other hand, no 

correlation was found between HGB and FEV1, FVC, MVV, and ELA(Table 5). 

Discussion: 

Sickle cell disease is a highly distributed hereditary disease (2). The sickle 

phenomenon characterized by microvascular obstruction impacts all organs and tissues 

involving the lungs, resulting in deterioration of lung functions(15).The goal was to 

evaluate the effect of sickle cell disease (SCD) on lung functions in BasrahCity, Iraq, 

which may be considered the first study that is associated between pulmonary function 

tests and the disease in that region. In our study, pulmonary function test (PFT) 

 groups 

PFTs 

 

(40-59) Kg 

N= 54 

(60-79)Kg 

N= 40 

 

(80≤   )Kg 

N= 7 

 

*P value 

 

FEV1(L) 2.25± 1.036 2.64± 0.73 2.74± 0.422 1- 0.061 

2-0.399 

3-0.720 

FVC(L) 1.98± 0.748 2.45±0.69 2.56±0.81 1-0.072 

2-0.065 

3-0.698 

FEV 1%(L) 86.18±15.38 87.87±10.43 82.98±15.09 1-0.083 

2-0.062 

3-0.031* 

PEF(L/S) 2.89± 1.196 3.28±1.47 3.59±1.249 1-0.082 

2-0.048* 

3-0.370 

ELA(years) 71.16± 26.56 73.65±21.63 74.85±16.47 1-0.646 

2-0.174 

3-0.215 

MVV(L/S) 76.73± 27.35 83.16±24.20 80.35±23.29 1-0.005 

2-0.193 

3-0.765 
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parameters as measured by spirometry showed a significant decline in group 2 (Hb-SS 

patients) in steady states compared to group 1(healthy control people), and this is 

consistent with the finding of priorstudies(8,16). No significant differences regarding age, 

gender, standing height, and HGB were found. 

Regarding the weight factor, no significant findings were found in most PFT except in 

FEV% between patients with (60-79)Kg and those who were with weight ≥ 80kg and in 

PEF between patients with(40-59)Kg and those with ≥80kg. The present study revealed 

abnormal lung functions, showing a restrictive disease pattern. This result confirms 

previous studies that displayed a range of PFT abnormalities in patients with SCD,such as 

increased restrictive physiology and decreased obstructive pattern(17). Furthermore, we 

found an interesting result, the significant positive correlation between HGB and 

FEV1%, as seen in table 5, which confirms the association between the pathological 

process and the decline in FEV1%. Reduced lung compliance, which may be attributable 

to sickle cell vasculopathy, a problem in SCD, has been associated with initiating 

pulmonary hypertension and chronic lung complications, and recurring episodes of cut 

chest syndrome(18). Moreover, the restrictive pattern might be caused by subclinical 

obstruction of capillaries and post-capillary venules affected by leukocytes' 

overabundance(13). One of the significant results of our study is the identification of an 

increase in white blood cells (WBC) that might act as a factor in the decline in lung 

volumes. The mechanism by which WBC may impact lung volumes is unclear(19). 

However, sticking WBC to the blood vessel walls and obstructing the lumen may 

stimulate the vascular endothelium, which stimulates the expression of ligands for 

adherence to the molecules on blood cell surfaces.(20).This could set off a chain of 

eventsresulting in tissue damage and inflammatory response, favoring further vascular 

blockage (21).Repeating subclinical microvascular trapping of blood cells most likely 

plays a part in microcirculation blockage, reducing lung volume and restrictive 

patterns.(22).Long-term inflammation can cause lower airway blockage in the early 

stages, leading to fibrosis later on. This could explain why the restrictive pattern is 

becoming more common in adults.(23).Patients with SCD, on the other hand, have 

excessive chest wall growth, i.e., a tiny chest wall in comparison to their body size, which 

could explain the observed decrease in lung volumes(24).The cause of that condition was 
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thought to be repeated infarctions in the ribs, sternum, and vertebrae, which resulted in 

impaired bone growth and development.(25). 

Conclusion: 

Lung functions differ significantly in patients with SCD compared with matched 

healthy control individuals of a similar age, gender, and standing height. The decline in 

PFTs might be due to several pathological events in the lungs and all over the body, as 

denoted by several hematological changes. This study also showed that PFT abnormality 

in adult SCD patients was a restrictive disease pattern.  
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Abstract 

Zinc oxide nanoparticles (ZnO NPs) are one of the most important nanoparticles commonly used 

in various fields such as industrial, pharmaceutical, and food productsdue to the low cost of 

production and unique physic-chemical properties. These products that contain zinc oxide either 

release the nanoparticles themselves or release the Zn ions into the environment and may transfer 

throughthe circulation of human blood.the study aimedto determine the effect of the zinc oxide 

nanoparticles (ZnO NPs) onthe histological structure of the thyroid gland as well as to estimate 

the levels of triiodothyronine (T3), thyroxine (T4), and thyroid-stimulating hormone (TSH) in the 

serum of female rats. Methods:Fifty-four adult female rats were dividedinto three main groups, 

one of them used as a control group and the others used as treated groups, were subdivided into 

three subgroups according to the period of exposure (1, 2, 4) weeks, and every one consisted of 6 

rats. The control group was injectedwith 1ml of distilled water, whereas the treated groups were 

injectedwith 1 ml of zinc oxide nanoparticles (ZnO NPs) at two differentconcentrations (50 and 

200) mg/kg respectively, at a rateof three doses per week via intra-peritoneal route. The 

histological examination of the thyroid tissue sections for the treated groups showed different 

changes intheir tissue, in contrast,the results demonstrated high a significant increase (p≤ 0.01) in 

the levels of T3 and T4 hormones in all treated animals with different duration, as for the levels 

of TSH hormone gained significant reduce (p≤ 0.05) in animals that exposure to low and high 

doses only in 4 weeks. 

Keywords:ZnO NPs, thyroid gland,histopathological, TSH, T3, T4 
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Abstract 

Cyclophosphamide is a cytotoxic alkylating agent it's used associated with different side 

effects including lung toxicity through oxidative damage. Riboflavin and cyanocobalamin have 

lung-protective effects. This study was designed to evaluate the protective effects of both 

vitamins against lung toxicity induced by cyclophosphamide. Seventy healthy adult albino rats of 

both sexes were divided into seven groups each group containing ten rats, all groups were treated 

for seven days then after (150 mg/kg) of cyclophosphamide was injected intraperitoneally at day 

seven, these groups were divided as follow;Group one: intraperitoneally injected with 

(1ml/kg/day) of normal saline. Group two: injected intraperitoneally with a single dose of 

cyclophosphamide (150 mg/kg). Group three: administered orally riboflavin at a dose (10 

mg/kg/day) and cyclophosphamide. Group four: riboflavin administered orally at a dose 

(40mg/kg/day) and cyclophosphamide. Group five: riboflavin administered orally at a dose (0.1 

mg/kg/day) and cyclophosphamide. Group six: administered orally a mixture of riboflavin at a 

dose (10 mg/kg/day) and cyanocobalamin at a dose (0.1 mg/kg/day) and cyclophosphamide. 

Group seven: administered orally a mixture of riboflavin at a dose (40 mg/kg/day) and 

cyanocobalamin at a dose (0.1 mg/kg/day) and cyclophosphamide. On day eight rats were 

sacrificed and serum was obtained for glutathione and the total antioxidant capacity measurement 

and lung extracted for the immunohistochemicalstudy; both vitamins significantly (P<0.05) 

increased glutathione and the total antioxidant capacity and improve the immunohistochemical 

changes in comparison with the cyclophosphamide-treated group, these results indicate the 

protective effects of both vitamins against cyclophosphamide-induced lung toxicity. 

Keywords: cyclophosphamide, vitamin B2, vitamin B12, lung toxicity. 
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Abstract 

The aim of this study was to determine Immunomolecular expression of inflammatory 

interleukins (IL-4, IL-6 & IL-10) by using ELISA, conventional PCR and Sequencing technologies, 

to give acknowledge about the roles of these interleukins in patients with bladder cancer in Basrah 

province. A case-control study included 85 confirmed bladder cancer patients and 80 individuals 

as a control group. Data about age, gender, smoking, alcohol drinking, family history, occupation, 

residency and clinical findings for all patients with urothelial carcinoma were collected.  

Interleukin-4 cytokine have been shown to play important roles in modulating the immune system 

for tumor growth. The current study evaluates the expression of IL-4, which discovered (90 percent 

positive expression) with a molecular weight of 180bp, followed by sequencing to find a variety of 

mutations in the forward and reverse strands. 

Conclusion: DNA sequencing and recording of a new Interleukin 4 gene among patients with 

bladder cancer was carried in the present study 

 

Keywords: interleukin, bladder cancer, DNA sequencing 
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Abstract 

A case control study has been carried among pateints with Tuberculosis ,who attended to the 

Consultation Center of Chest and Respiratory diseases of  Basrah province during 1st  September 

2020 to 1st  June 2021. From total number of (176) patients with Tuberculosis (TB) were taken 

from Basrah province that included in the present study. In flow cytometry results, the present study 

found that TLR2 present on monocytes surface in percentage 32.08% and in control group was 

14.8% , and TLR4 appeared in  3.4% among TB patients and in control group was 0.8%.  

Conclusion: the flow cytometry was an adequate technique to characterize Toll- Like Receptors 

( TLR2 and TLR4 ) among patients with tuberculosis. 

 

Keywords: tuberculosis, Basrah, flow cytometry, Toll- Like Receptors. 

Introduction  

Tuberculosing bacteria are disseminated by little droplets discharged into the air by 

coughing and sneezing, singing or simply talk from one person to the next, and from one 

person to the next. The neighboring people can respire and become infected with these 

bacteria 1. An infectious disease, known as Tuberculosis (TB), remains one of the world's 

largest bacterial infections 2. TB-related problems have been identified a recognized in 

the past, but their severity has been more recently emphasized because of emerging 

antibiotic resistance in TB and the risk of re- infection 3. Innate immunity shown a major 

role in protecting the host from early infection with TB, as indicated by the majority of 

TB-exposed individuals being able naturally control the infection although a conspicuous 

delay of acquired immunity 1. The immune system, including adaptive and innate 

The impact of specific recognition for characterize Toll- Like Receptors ( TLR2 

and TLR4 ) among patient with tuberculosis Using Flow cytometry technique 
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immunological mechanisms, modulate host response to tuberculosis infection (both 

active and latent) 2. To stop the successful incorporation of TB infection in the lungs, host 

immune cells, and various nonclassical immune cells in the airway are fortified with a 

clusters of cell-surface and intracellular Pattern Recognition  Receptors ( PRRs ) to 

recognize the occupying of mycobacteria, such as Toll-like receptors. At the meeting of 

host mucosal immunity and TB pathogenes, these innate immune sensors play a vital 

role 3,4,5. The early warning part of the recognizing bacteria was the natural immune 

system through its own receptors such as Toll-like receptors (TLRs), these were a gruop 

of distinct single membrane-spanning receptors consist of (1 to 10) types have been 

founded in humans, in both immune and non-immune cells and the (11 to 13) types in 

non-humans 6,7,8. The Toll-like receptors that expressed on cell surface were TLRs ( 1, 2, 

4, 5, and 6 ), while TLRs (3, 7, 8, and 9) founded absolutely inside endosomes and these 

who known to be involved in recognition of Mycobacterium tuberculosis (MTB) were 

TLR2, TLR4, TLR9 and probably TLR8 2,4. Normally TLRs play an important role in both 

innate immune responses and the induction of adaptive immunity to TB. Really, 

polymorphisms of TLRs have been related with mutated susceptibility to tuberculosis 

among different populations 9,10. The TLRs are transmembrane  proteins that illustrated 

as a key in the innate  immune system considered pattern recognition  receptors (PRRs), 

binding to Pathogen-Associated Molecular Patterns (PAMPs). Their function is 

Recognition of pathogens; and stimulation of  immune responses directed against those 

pathogens 11,12. The primary innate immune cells participating in TB infection are 

macrophages, neutrophils, dendritic cells, and natural killer cells. PRRs expressed on 

innate immune cells recognize PAMPs present in MTB and have an important function 

in the initiation responses of innate immunity 13. Mycobacterium tuberculosis can escape 

immune responses 14.  And interrupt the crosstalk between acquired and innate 

immunities 15. Host defense systems initiate various strategies for eliminating TB such as 

activating proinflammatory responses 17. Producing reactive intermediates such as 

Reactive Oxygen Species (ROS) and reactive nitrogen species 18. And inducing cell death 

to inhibit the spread of TB infection 19.  

TB also has several strategies to disturb these defenses, such as   
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• interference with phagosomal maturation and acidification,  

• resistance to oxidative stresses,   

• escape to the cytosol,   

• formation of granulomas,   

• modulation of host cell death 20  

 

And, TB can inhibit host innate immune systems by producing cellular envelope 

glycolipids and tetra-acylated sulfolipids, which are antagonists of TLR2, thereby 

inhibiting its role in pathogen recognition 21. Tuberculosis begins with ingestion of 

Mycobacterium tuberculosis through inhaled into the pulmonary alveoli. TB is identified 

by phagocytic cells of the innate immune system such as macrophages and denderitic 

cells (DCs), natural killer cells, and neutrophils, interact with various mycobacterial 

components, which represents the first line of host defense 22. These cells express many  

Pattern Recognition receptors  (PRRs), including Toll-like receptors (TLRs), C-lectin type 

receptors (CLRs), complement receptor 1 (CR1), complement receptoer 3 (CR3), 

dendritic cellspecific intracellular adhesion molecule-3–grabbing nonintegrin, mannose 

receptors, surfactant protein A receptors, class A scavenger receptors, mannose-binding 

lectin and NOD like receptors (NLRs), which are recognize antigenic molecules expressed 

by Mycobacterium tuberculosis called pathogen associated with the molecular pattern 

(PAMPs) 23,24,25,26. The Toll-like receptors (TLRs) have an vital role in  

Mycobacterium infection, these receptors are associated with particular ligands exist 

on the bacteria to facilitate the absorption of MTB in to the cells, which leads to the 

inducement phagocytic cells to produce cytokines, chemokines which serve as a sign of 

infection and crucial to stimulate the adaptive immune defenses and to stop growing of 

bacteria. As a result, TLRs serve as a connection between innate and adaptive immune 

defenses against Mycobacterium infection 27,28,29. The alveolar macrophages and 

dendritic cells with engulfed bacilli migrate to the regional lymph node and prime T cells 

(both CD4+ and CD8+) against mycobacterial antigens 30. The specific immune response 

produces primed T cells which migrate back to the focus of infection, guided by the 
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chemokines produced by the infected cells 31. The accumulation of macrophages, T cells, 

and other host cells (dendritic cells, fibroblasts and endothelial cells) leads to the 

formation of granuloma at the site of infection 32,33,34,35,36. The formation of granulomas 

is barriers away from the other lung tissue tuberculosis and limits the body bacterial 

spread, as well as the interaction of macrophages and other immune cells and cytokines 

that these cells produced 37. The  

CD4+ T lymphocytes which produce IFN-γ  detect and destroy infected macrophages 

presented with MTB antigens 38-40. The infection progression is halted; however, some 

resistant bacilli capable of surviving under the stressful conditions generated by the host 

escape killing and enter a state of dormancy and persist by avoiding elimination by the 

immune system 41-46.  

Materials and methods  

Sampling and source   

This case control study was carried out in the province of Basrah between 1st 

September 2020 and 1st June 2021. During the process of collecting data, the patients' 

names, age, gender, marital status, medical family history, personal information and 

clinical disease findings were reported on a single questionnaire for each patient. 

Samples of blood have been gathered from the symptomatic patients of the Chest and 

Respiratory Diseases consultation center of the province of Basrah. Every samples of 

patients and control group were investigated in this study with age ranged from 14 years 

to equal or less than 78 years. Most of  patients suffer symptoms like ( Fever, chills, night 

sweats, loss of appetite, weight loss, fatigue ). The blood samples were collected from 

patients after examination by the  Pulmonologist and confirm as Tuberculosis according 

to clinical criteria.   

Control Group   

A total of 88 individuals without pulmonry problem, infectious diseases and allergies 

they were regarded as control group.   

The number of patients group are calculated according to minimum size equation 

based on the ratio of disease which about 11 %.  
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Exclusion criteria  

1. All patients how have atopic diseases.   

2. All patients how have autoimmune diseases.  

3. Patients how have an infectious disease  

Blood samples:   

Five ml of venous blood was drawn by vein puncture using disposable syringes from 

each participant; 2 ml which will keep in EDTA tube and the other 3ml in disposable, 

non-pyrogenic, and non-endotoxin  plastic tube which placed as a whole blood sample 

at room temperature for 2 hours and centrifugation for 20 minutes at approximately 

1000 revolution per minute (rpm), blood collection tubes should be undergone 

centrifugation where the serum will obtained and preserved at ( -20 ) oC till be used.   

Flow cytometry instruments and kits :  

Table (1) figures (1 and 2) show the instrument and Kits of flow cytometry.   

  

  

Table (1) Flow cytometry instrument and kits  

Item  Model  Company  Country  

Flow cytometry  Bricyte E6  Mindray  China  

Anti-h TLR2  ABCW021805  Minneapolis  USA  

Anti-h TLR4  ABOG0217081  Minneapolis  USA  

          

   

Figure(1) Flow cytometry kits for TLR2 and TLR4.  
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Figure(2) Flow cytometry analyzer. Bricyte E6 , Mindary , China  

  

The results  

A case control study was carried on an overall cases of  tuberculosis patients were ( 

88 ) that taken from the Consultation Ceter of Chest and Respiratory diseases of  Basrah 

province through period of 1st September 2020 to 1st June 2021, thier age  were ranged 

(14 - 78) years. Cutch up with ( 88 ) individuals regarded as control group were checked 

and confirmed to be free from any respiratory diseases or any other health problems 

that also studied, the number of cases are obtained according to minimum size equation 

that depend on the ratio of disease.  

TB patients and controls distribution within age groups:   

Table (2) documented that the highest age group of patients with tuberculosis was 

the third decades  (20-29) years were 23 ( 26.1 % ) from total study patients 88 (100.0%), 

fallowed by the fourth decades (30-39) years were 16 (18.2 %) from total study patients, 

at the fifth decades (40-49) years they were 14 (15.9%), closely with the second decades 

(10-19) years TB patients were 13 (14.8%), while less cases of  
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TB patients appeared at the age ( >60) years were 10 ( 11.4%) from total study cases  

88 (100.0%). Statistically this differences were non- significant (P-value=0.45)   

Table (2): Distribution of studied group according to age group (Years)  

Categorial age group (Yrs.)  
Studied Groups  

Total  Chi-sequare  P-value  
Patient  Control  

(10-19)  
Count  13  11  24  

4.75  0.45  

%  14.8%  12.5%  13.6%  

(20-29)  
Count  23  17  40  

%  26.1%  19.3%  22.7%  

(30-39)  
Count  16  22  38  

%  18.2%  25.0%  21.6%  

(40-49)  
Count  14  22  36  

%  15.9%  25.0%  20.5%  

(50-59)  
Count  12  9  21  

%  13.6%  10.2%  11.9%  

>60  
Count  10  7  17  

%  11.4%  8.0%  9.7%  

Total  
Count  88  88  176  

%  100%  100%  100%  

TB patients and controls distribution within Gender   

Figure (3) documented that the most cases of tuberculosis recorded among  male 

groups 50 (56.8 %) versus 38 (43.2 %) for female group from total study patients 88 

(100.0%).Statistically this differences was non-significant (P-value=0.6) as shown below 

the fallowing figure.  
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Figure (3): Distribution of studied groups according to gender, X  2=0.21, P=0.6  

Flow Cytometry   

Flow cytometry plots for TB patients and control group  

Figure (4) shows the getting area of flow cytometry after lysis process of blood cells 

for control sample, flow cytometry divide the cells according to size and shape,  the 

shape include the cytoplasmic contents of cell and their granules and also shape of 

nucleus therefore, because the sample was a blood samples after passing the lysing steps 

by breakdown of  RBCs and Platelets and get only WBCs.  

  

0 

10 

20 

30 

40 

50 

60 

Patient Control 
Male 50 53 

Female 38 35 

56.8   %   60.2   %   
  43.2 %   39.8   %   

Studied Cases Gender   

Distribution of studied groups according to gender   



 

103 

 

The 2ed international Conference of Pharmaceutical Sciences 

College of Pharmacy, University of Basrah, Baseah, Iraq 

 
18 – 19 May 2022 

 

  

Figure (4) : Shown Getting area of flow cytometry after lysis process  

Flow cytometry plots for TLR2 in TB patients and control group  

Figure (5) shows histogram of flow cytometry that explains the availability  of TLR2-

CD marker for various samples with percentage of TLR2 for patients with tuberculosis  

and control group.  
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Figure (5) : Shown the availability of cells for certain CD marker for various samples 

with percentage of TLR2 for tuberculosis patients and control group.  

Flow cytometry plots for TLR4 in TB patients and control group   

Figure (6) shows histogram of flow cytometry that explains the availability  of TLR4-

CD marker for various samples with percentage of TLR4 for patients with tuberculosis 

and control group.  
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Figure (6) : Show the availability of cells for certain CD marker for various samples 

with percentage of TLR4 for tuberculosis patients and controls.  

Number of TLR2 and TLR4 on Monocytes   

Table (3) show the number and percentage of TLR2 and TLR4 among patients with 

tuberculosis  and control group that found TLR2 in tuberculosis patients was 3.41% and 

in control group was 0.8% , and found TLR4 was 32.08% with tuberculosis patients and 

in control group was 14.8% by total monocytes from total white blood cells.   
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Table(3): show the number and percentage of TLR2 and TLR4 on Monocytes  in blood 

component of tuberculosis patients in comparison with control.  

TLRs on Monocytes TB Patient Control 

TLR2 

% 32.08 14.8 

No.of  monocytes from 

total monocytes× 10 9/ L 
0.133 0.048 

TLR4 

% 3.41 0.8 

No. of monocytes from total 

monocytes× 10 9/ L 
0.014 0.002 

Total Monocyte 

From total 

WBCs 

% 3.9 6.1 

No. of monocytes × 10 

9/ L 
0.414 0.324 

Total No. of WBCs × 10 9/ L 10.61 5.32 

W.B.Cs counts among tuberculosis patients and control group:   

Table (4) show number of W.B.Cs among patients with tuberculosis and control 

group. That found the number of W.B.Cs in tuberculosis patients was 10.61×10 9/L with 

Monocytes ratio 3.9% , Lymphocytes ratio 30.0% and Granulocytes ratio 66.1% .   

Table (4): illustrate the number and percentage of white blood cells.  

WBCs  Normal Values  TB Patient  Control  

Total WBCs  count×10 9 / L  4.0 – 10.0  10.61  5.32  

Monocyte  %  3.0 – 8.0  3.9  6.1  

count×10 9 / L  1.0 – 1.5  0.412  0.324  

Lymphocytes  

  

%  20.0 – 40.0  30.0  46.5  

count×10 9 / L  0.5 – 1.0  3.183  2.473  

Granulocytes  %  50.0 – 70.0  66.1  47.4  

count×10 9 / L  1.2 – 8.0  7.013  2.521  

Total  %  100.0 %  100.0 %  100.0 %  
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The Discussion  

Tuberculosis is a contagious disease that is remains one of the major bacterial 

infections worldwide 47. Tuberculosis-related problems were identified in the past but 

their severity was impressive as TB antibiotic resistance was emerging and reinfection 

risk 48.  A case control study was carried on an overall cases of  tuberculosis patients were 

( 88 ), thier age  were arounded (14 - 78) years. In addition to ( 88 ) persons observed as 

control group, in this investigation the highest age group of patients with tuberculosis 

was (20-29) years were 23 ( 26.1 % ) and fallowed by the fourth decades (30-39) were 16 

(18.2 %) from total study patients, at the fifth decades (40-49) were 14 (15.9%), closely 

with it the second decades (10-19) were 13 (14.8%), while less cases of tuberculosis 

appeared at the age ( >60) were 10 ( 11.4%) from total study cases. This results similler 

with 49 that observed during adolescence (age 15–19 years), there is a rapid increase in 

risk with a second peak between the ages of (20–30) years, this supported by the study 

of  50 that found TB primerly affect adolescent and adults, and other studies evidences 

our results and give more explianation about distribution of tuberculosis within age 

group like 51 that conclude the age distribution of tuberculosis case s mirrors global 

patterns, with a low number of cases in childhood and a high number in young 

adulthood. Other study disease of poverty affecting mostly young adults in their most 

productive years. The vast majority of TB deaths are in the developing world 52. And other 

study 53 saying that the incidence of TB varies with age, while the study of 54 that found 

TB is mainly a disease of older people, or of the immune compromised.   

Toll Like Receptors ( TLRs ), a family of single membrane-spanning receptors, the 

nature involved thirteen types of TLRs, those 1 to 10 have been designated in humans, 

were expressed on cells of immune and non-immune system and others 11 to 13 in non-

human beings 55 these innate immune sensors play critical roles at the interface of host 

mucosal immunity and TB 56. In the current study that selected of (TLR2, TLR4 and TLR9) 

to be study thier associasion with TB in Basrha province. Supported by other studies, 

TLRs had been recorded mainly in the recognition of tuberculosis were TLRs (2, 4, and 9) 

there was a possiblity TLR8 57. In addition study of 58 which  selected these TLR genes 
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(TLR2, TLR4 and TLR9), due to the strong biological evidence that supports their role in 

TB. In this results that the mean concentration of TLRs (ng/ml) was higher among 

tuberculosis patients 88 (100.0), of TLR2 were (0.65 ±0.27), while in TLR4 (3.19 ± 1.78) 

(ng\ml), and TLR9 were (1.92 ± 1.06), statistically the differences were highly-significant.   

TLR2 a member of pattern recognition receptors (PRRs) plays critical role in host 

immune response against TB infection. TLR2, which is a well-known receptor forming 

with TLR1 or TLR6, heterodimers, involves the recognition and response of innate 

immune cells the dendritic and macrophagous cells. TLR2 is the central receptor for 

mycobacterial detection in particular 59,60. TLR2 is used to recognize the presence of 

fungi, parasites and virus in a broad range of bacteria 61. In the current study documented 

that the mean concentrations of TLR-2 (ng/ml) among male and female of tuberculosis 

patients (0.63±0.26) (0.67±0.26) respectively, was higher than male and female of 

control group (0.22±0.10) (0.20±0.13) respectively, statistically the differences was 

highly significant. In these results that the concentration of TLR2 in TB female patients 

slightly more than male, suggested may according to thier hormonical activity 

differences. In other studies 62 observed that TLRs can prompt Tlymphocyte activation, 

adjust and ruler the aquired immunity, and keep the body's immune system balanced. 

In other way 63 shown that TLR2 and TLR4 participate in recognizing and promoting 

inflammatory reactions to tuberculosis and associated metabolites. In study of 64 was 

carried out to TLR2, TLR4, TNF-α, IFN-α, IL-2, IL-6, and IL-10 expressions were 

investigated in HIV patients infected with TB. These findings suggested that 

concentration of TLR2 associated with the activity of TB infection and the patient 

immunity responses after clear comparison with TLR2 concentration of control group. In 

addition study TLR2 is thought to be important to initiate innate host protection through 

its stimulatory effect on TNFα macrophage production. An important role for the 

stimulation of IL-1β production was found of  

TLR2 and TLR6 as well as important for macrophage release of IL-12 64. A few studies 

did not find a correlation between TLR2 polymorphism and TB susceptibility  

65.  
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TL4 a member of pattern recognition receptors (PRRs) plays critical role in  host 

immune response against TB infection. In the current investigations observed that the 

mean concentrations of TLR4 (ng/ml) among male and female of tuberculosis patients 

were (3.35 ± 2.03) (2.99 ± 1.41) respectivly, was higher than male and female of control 

group (1.09 ± 0.45) (1.00 ± 0.58) respectively, statistically the differences were highly 

significant. In these results that the concentration of TLR4 in TB male patients slightly 

more than females. That matched with the study of 66 which shown that in 

Mycobacterium tuberculosis, TLR4 recognizes the cell wall lipids, glycoproteins and 

antigens. The surface of TLR4 expression on lymphocytes in TB patients was also 

reported as much as that in healthy control persons in the apparent of expression of 

both TLR4 and TLR2. In addition studies from West Africa TLR4 is necessary to detect 

Gram-negative bacteria's endotoxins and has been associated with pulmonary TB 67,68,69.  
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Abstract 

Myrrh is a gum-resin exudate obtained by cutting in Commiphora myrrha trees belong 

Burseraceae. The bactericidal activity of Myrrh hexane extract tested against Staphylococcus 

aureus (S. aureus), Escherichia coli (E. coli) and Pseudomonas aeruginosa (Ps. aeruginosa). 

Present study was aimed to determine the active groups of myrrh and their biological activity.  

Where oil extract exhibited better activity against S.aureus followed by Ps. aeruginosa and E.coli 

bacteria; inhibition diameters of S.aureus growth were (0.0,20,26,28 mm) for the concentrations of 

oil used (100%, 75%, 50%, 25 %) , respectively . While the diameter of the growth inhibition zone 

of Ps. aeruginosa were (0.0, 15, 23, 26 mm) respectively; and for E. coli were less (0.0, 12, 20, 

23mm). The concentration 25% of hexane extract significantly inhibited bacterial growth 

comparing with other concentrations. 

Gas chromatography/mass spectrophotometer (GC/MS) analysis of Myrrh  showed major 

identified compounds of the hexane extract included identification of 7 compounds representing 

Benz furan, 6-ethenyl 4,5,6,7-tetrahydro-3,6 dimethyl-5-isopropenyl-, trans(33.37%), 3,5,8a-

trimethyl-4,4a,8a,9- tetrahydronaphtho [2,3-b] furan (25.626%),(4aS,8aS)3,8a-Dimethyl-5-

methylene-4,4a,5,6,8a,9-hexahydronaphtho[2,3-b]furan(9.55%),4,4'Dimethyl-2,2'-

dimethylenebicyclohexyl 3,3'-diene(5.59%) ,Cyclohexane,1-ethenyl-1-methyl-2-(1-

methylethenyl)-4 (1-methylethylidene) (3.39%),Cyclohexane,1-ethenyl-1 methyl-2,4-bis(1-

methylethenyl)-,[1S (1.alpha.,2.beta.,4.beta.)] (3.24%) and 3,5,8a-trimethyl-

4,4a,8a,9tetrahydronaphtho[2,3-b] furan (2. 67%).While other small ingredients (16.54).  These 

results referred to hexane Myrrh oil is a promising antibacterial and that can be formulated in 

suitable dosage forms. 

Keywords: Essential oil, Ps. aeruginosa, E. coli, S. aureus Myrrh, GC/ MS and Multi-resistant 

clinical isolates. 

  

Biological activity of Myrrh extract against some  

pathogenic bacteria: GC-MS analysis of extract 
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Abstract 

There is strong evidence in the literature that there is an association between ABO blood groups 

and certain diseases. This study aimed to investigate any association between the blood groups and 

diabetes mellitus (DM). The data of these studies were taken from different countries. The samples 

were collected from different patients in dissimilar age groups and health states according to the 

kinds of literature. The results also differ according to country and area. Diabetes Mellitus and 

blood groups depend on racial and geographical variations that play a role in the genetic expression 

of the disease. Moreover, the most effective blood groups were B and O except in Japan and Yamen 

which was the A blood group. On the other hand, in all countries in this review blood group AB 

have not related to diabetes mellitus excluding Ethiopia which was the O blood group when 

compared with other blood groups. 

 

Keywords: ABO blood groups, diabetes mellitus, geographical variations. 
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Abstract 

Interferon α-2b as a protein, is a cytokine with a broad biological action including antiviral and 

anticancer properties.  IFNα-2b has been produced by the recombinant DNA technology utilizing 

Escherichia coli. The current study is an attempt by using the pET28a+ expression vector and E. 

coli BL21(DE3) and E. coli BL21(DE3) pLysS as a host for recombinant IFNα-2b production. The 

IFNα-2b gene was developed with the appropriate cloning characteristics (BamHI at the 5' and 

XhoI at the 3' sites). After that, the intended gene was synthesized and codon optimized for 

Escherichia coli expression. The target IFNα-2b sequence was inserted between BamHI and XhoI 

sites in the bacterial vector pET28a+. E. coli DH5α use for cloning IFNα-2b /pET28a+ using a heat 

shock chemical transformation. E. coli BL21(DE3) and E. coli BL21(DE3) pLysS strain use for 

IFNα-2b gene expression. Western blotting was used to identify the protein that produced and 

secreted by bacterial recombinant IFNα-2b E. coli BL21(DE3) and E. coli BL21(DE3) pLysS 

strain, the primary confirmation of expressed IFNα-2b-His that was performed by using the anti-

histidine monoclonal antibody. 

Keywords: Interferons, Escherichia coli strains, Chemical transformation, SDS, His taq. 

Introduction 

Interferons (IFNs) are a type of cytokine that is induced when the host defense is 

challenged, and they are important for mobilizing the immune responses to infections(1). 

The FDA approved the medications which predominantly contain recombinant interferon-

2a (Roferon A) and interferon-2b (Intron A) for the treatment of viral diseases and 

malignant tumors(2). Interferons are signaling proteins that are capable to interfering with 

viral replications and have an important function in antiproliferative, antiangiogenic, 

immunomodulatory and anticancer activities(3).         Interferons act through the (JAK-

Cloning and Purification of IFN-Α2 Protein Based on His Tag Technique 
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STAT) signal transduction pathway. The JAK-STAT pathway, which is connected to the 

MAPK that is found in  eukaryotic cells,  which control a range of cell activities including: 

proliferation, survival  differentiation and apoptosis(4). IFNα-2b is released by 

lymphocytes, macrophages, and fibroblasts to stimulate the innate immune system's anti-

viral immunological response(5). IFN-α2b can be used to treat the chronic hepatis C, 

Human Immunodeficiency Virus (HIV) and various cancers such as: malignant melanoma, 

chronic myeloid leukemia and renal cell carcinoma(6). Several expression systems, such 

as Escherichia coli, Saccharomyces cerevisiae and Chinese hamster ovary cells (CHO) are 

prioritized in terms of quantity, quality and cost of generated proteins(7). E. coli is among 

the most popular host utilized in industry and academia for recombinant proteins 

production(8).  E. coli is a gram negative enteric rod shaped bacteria with a 4,6 Mb circular 

genome, E. coli was selected as a models system because of its capacity to be grown in 

chemically specified media, and it rapids growth, rate on rich media (mostly inexpensive 

media) during its exponential development, E. coli twice every 20–30 minutes, A single 

chosen organism will double enough times during overnight incubation period to create a 

colony on an agar plate, or 1.5–2 billion cells per 1Ml. of liquid medium(9). Advantages 

system base E. coli for the industrial manufacturing of bioproducts because of  low-cost 

culture media, easy to grow, fast rate of growth, cultivation of high cell density, 

modification of the genome is simple, productivity and yield are high, easy process scale 

up, virus free and cost-effective(10). Disadvantages system base E. coli disulfide bonds 

cannot be formed, non-glycosylated protein, endotoxin, problem plasmid stability, 

mammalian genes are unable to undergo post translational modification and heterologous 

foreign proteins accumulate in an intracellular environment to form aggregates (inclusion 

bodies), which are physiologically inactive and cannot produce large proteins(11). In 

molecular cloning, transforming plasmids in to bacterial competent cells are an important 

step. Cohen made a name for himself in the early 1970s(12). Many E. coli strains are 

employed for recombinant DNA transformation and protein production. These E. coli 

strains include DH5α competent cell for cloning and E. coli BL21(DE3) competent cell for 

protein expression(13)(14). 

There are two types of transformation methods for E. coli bacterial cells: chemical 

transformation and electro transformation. However, the electro transformation approach 
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needs a very high cell density in addition to a high cost. CaCl2 solution is used to 

chemically transform competent cells, because it is a cost-effective and simple technique 

that is does not require a specialist equipment(15). Heat shock transformation using 

calcium chloride is an effective molecular biology method for introducing foreign DNA 

into host cells. The approach employs CaCl2 to make cells competent for the introduction 

of plasmids(16). 

          Several chemical techniques for improving the E. coli competency have been 

developed thus for chemical transformation processes are influenced by a number of 

parameters including: bacterial strain, growth phase, medium composition, monovalent 

and divalent cations and DNA size(17). Calcium ions are expected to operate as a cation 

bridge between the negative charges on the phosphorylated lipid A into lipopolysaccharide 

(LPS) and the phosphate backbone of the DNA in cell suspension(18). The western blot is 

a popular method for detecting proteins and posttranslational modifications on protein. 

Western blotting is a widely used technique for protein analysis that can provide semi-

quantitative or quantitative data on the target protein(19).Western blotting is a technique 

that employs particular antibodies to detect proteins that have been separated by gel 

electrophoresis depending on size. In this technique a mixture of proteins is separated based 

on molecular weight and thus by type, through gel electrophoresis. These results are then 

transferred to a membrane producing a band for each protein(20). The membrane is then 

incubated with labels antibodies specific to the protein of interest Anti-histidine 

monoclonal antibody was used to be performed primary validation of expressed IFN-His. 

according to the Sambrook (1989) protocol(21). 

This major purpose of the study to express human IFN-α2b gene into Escherichia coli 

strains BL21 (DE3) and BL21(DE3) pLysS and purification of IFN-α2b protein using SDS-

page and His-tag techniques. 

Material and methods 

Bacteria strains and media 

The bacteria strain (Escherichia coli DH5α) was utilized as the cloning host, whereas 

bacteria strains (E. coli BL21 (DE3) and BL21 (DE3) pLysS) were considered for the 

production of the investigated recombinant proteins. The best incubation temperature for 

E. coli DH5α, BL21 (DE3) and BL21 (DE3) pLysS strains was 35°C. Bacteria were 
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cultivated in solid LB agar plates under aerobic conditions, while E. coli was cultured at 

37°C for 24 hours. The biological host E. coli BL21(DE3) and BL21 (DE3) pLysS was 

used to express IFNα-2b. The human gene was introduced into the pET28a+ commercial 

expression-inducible plasmid vector. Using the BamHI and XhoI restriction enzyme. 

 

Vectors map, constructs IFNα-2b fragment 

The original IFNα-2b sequence, accession number NG-029154, was retrieved from the 

NCBI data bank. For optimal gene expression in E. coli, this sequence was codon 

optimized. pTG-19T vector for cloning figure (1) and pET-28a+ for target gene expression 

in E. coli were the vectors figure (2).  
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Figure (1): pTG19-T vector map for cloning purposes 

 

Figure (2): pET28a+ map for expression of interested gene in E. coli host 

The pET-28a+vectors carry an N-terminal His•Tag®/ thrombin/T7• Tag® 

configuration plus an optional C-terminal His•Tag sequence and restrictions site figure (3). 
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Figure (3): pET28a+vector map and the restriction enzyme site for expression purposes 

The primary IFN-α2b sequence was adopted from NCBI data bank according to the 

accession number NG-029154 and was codon optimized for optimum gene expression in 

E. coli. The designed fragment was subjected to be synthesized via General Biosystem 

Company (USA). For PCR amplification, a specific pairs of primers designed as follow; 

IFN-For primer 5ˊ AACCATGGGCGGATCCTGTGATCTGCC and IFN-Rev primer 5ˊ 

AAGAGCTCGAGTGCGGCCGCGAATTCCTTAC. The TA-cloned target sequence was 

sub-cloned in the expression vector pET28a+ via BamHI-XhoI restriction sites. 

 All procedures of cloning, preparing competent cells and transformation methods were 

conducted according to the Sambrook and Russel protocol(21).  

IPTG induction 

Bacterial cells harboring the gene constructs in E. coli BL21 (DE3) and BL21 (DE3) 

plysS strains were culture into LB broth containing suitable antibiotics (50 mg/L 

kanamycin). The overnight cultures were diluted in LB broth at a ratio of 1:100 with half 

of the antibiotics used for overnight cultures and incubated at 37 °C until the OD600 

reached 0.5. 

At this stage, 2mL of each sample was taken as uninduced samples and IPTG culture 

was given a final concentration of 0.8 mM to activate the lac operon and induce protein 

synthesis(22). 

Competent cell preparations E.  coli strains by CaCl2 method 

The calcium chloride technique was used to prepare competent cells of E.coli strains 

DH5α with a little modification(21)(16).  

Overnight culture each strain that prepare in the LB broth and incubated for an overnight 

at 37 °C, with shaking (180-200 rpm). The cultures were then diluted by the LB medium 

(ratio of 1:100) and incubated at 37 °C, for (1.5-2 hrs) until the optical density (OD600). 

The cells were centrifuged (6000rpm, 4°C, 5min.), then resuspended in 10 mL of 0.1 M 

cold calcium chloride, and incubated for 30 minutes in an ice box.The cells then were 

centrifuged (6000rpm, 4°C, 5min.) to extract the pellet, which was then resuspended in 1 

mL of 0.1 M calcium chloride. The competent cells 50μL or 100μL /tube was dispensed in 

the microtubes were employed immediately or after being stored in glycerol (a 
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cryoprotectant that helps the culture survive under frozen conditions) at a final 

concentration of 15-30% and kept at -80 °C. 

Transformation of DH5α and BL21 competent cells 

The transformation of the constructed vector of IFNα-2b gene into the competent 

cells(16)(21), by the following steps: Addiation 3μl from sample (IFN plasmid) into 

competent cell. The cells were incubated in the ice for (30 minutes) after recombinant 

plasmid DNA was added. The samples were subjected to a 90-second heat shock at 42°C 

then placed on ice for two minutes. Put the samples in ice box for3-5 minutes. LB medium 

was add (800 µl / 5 sample) and incubate at (37 °C for1-1 hr). Spin the samples by 

centrifuge for (5min.,5000rpm,4°C). Discard the supernatant (50-100 mg/L of ampicillin 

and kanamycin) was inoculate with 100 µL of the transformed cells then incubate overnight 

at 37°C. Make a liner culture overnight. 

Protein extraction 

Bacterial protein extraction was carried out in accordance with Vaillancourt's methods, 

with a few modifications(22). As a result, IPTG-induced recombinant proteins were 

centrifuged for 5 minutes at 4°C at 5000 rpm, and the supernatant was carefully decanted. 

For soluble protein extraction, 0.5 ml native lysis buffer (containing 50 mM NaH2PO4, 

300 mM NaCl, pH=8) was added to each sample, vortexed quickly, and kept on ice for 15 

minutes. For 10 minutes, the samples were centrifuged at 8000g at 4 °C. The soluble 

fraction of the supernatant was transferred to a fresh tube. The pellets from the previous 

stage were vortexed and centrifuged at 8000 g for 10 min, with 0.4 ml (8M Urea, 100 mM 

NaH2PO4, 10 mM Tris-Cl, pH=8) of denaturing lysis buffer. The supernatant was 

transferred to a new tube as an insoluble fraction.  

SDS-PAGE and Western blotting 

Bacterial total proteins were SDS-PAGE was used to separate the samples. After 

running gel, one SDS-PAGE was transferred in staining solution and another gel was 

subjected for western blotting. Therefore, protein samples transferred from SDS-PAGE to 

Nitrocellulose membrane (GE Healthcare), at 50 V for 20 min and 250 mA for 30 min. 

This procedure was done using Mini-PROTEAN®Tetra Cell apparatus (BioRad). 

Following transferring step, it was then overnight incubated in 5% skimmed milk. The next 

day the membrane was washed in appropriate amount of washing buffer (PBST) three 
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times; each time 5 min. In the next step, the membrane was incubated in PBST containing 

mouse anti-His monoclonal antibody in the ratio 1:6000 at RT for 2 hours. Washing step 

carried out and then rabbit anti-mouse horseradish peroxidase secondary antibody added 

(1:4000) to each well. After 2 hours incubation, washing step carried out and DAB 

substrate added on the membrane. 

Result and discussion 

The current work is an effort by a genetic engineer to manufacture that IFN-2b proteins 

using pET 28a+ and E. coli strain BL21 and BL21 (DE3) pLysS expression vectors as 

system to produce the recombinant protein. We focus on results and discussion of cloning, 

transformation, expression and the production of IFNα-2b. Codon optimization is a 

possibility that may result in a more compatible expression in the hosts' expression systems 

provided pET28+ gene constructs. The amplified gene would be inserted into an expression 

vector, the sequence accuracy was important. At this step, we believe is critical and must 

be conducted dynamically since the type of reaction mixture, the efficiency of the thermal 

cycler and other reaction variables can all affect the annealing temperature(23).Clones 

detected on selective agar plates (LB agar) were examined largely using colony analysis 

PCR as shown in figure (1). Used templates to amplify human IFNα-2b by using forward 

and reverse specific primers. The was analysis on 1% agarose gel electrophoresis, initial 

confirmation of the T-vector harboring IFNα-2b (PTG19-T/IFNα-2b) by using templates 

to amplify human IFNα-2b by using forward and reverse specific primers. The was analysis 

on 1% agarose gel electrophoresis as shown in figure (1). 
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Figure (1): Using colony PCR, putative clones carrying PTG19-T/IFNα-2b were 

identified. The size bands(535bp) of IFNα-2b gene on lane 1, 2, 3, 4, 5, 6 and 

7 bands on 1% agarose gel of IFNα-2b gene. Negative and positive controls 

that indicate by letters C- and C+. Letter M represent a DNA ladder of 100 

bp or more, visualized under UV light. 

Furthermore, first confirmation of the extracted plasmids from the positive clones 

produced by using of restriction endonucleases as shown in figure (2). The digestion of 

plasmid through BamHI-XhoI restriction sites. The cloning of IFNα-2b was validated by 

this examination, and the gel-purified released fragments were employed in further cloning 

processes. PTG19-T is the designation given to the resulting T-vector containing an 

optimized IFNα-2b gene. 

 

Figure (2): Confirmation of the PTG19-T vector containing the optimized IFNα-2b gene. 

Lane 1 non digested PTG19-T. The plasmid (PTG19-T) digested by XhoII-

BamHI enzymes is represented by lane 2 and 3. The letter M indicates a DNA 

ladder of 100 bp or more, visualized under UV light. 

  

The purified IFNα-2b gene and the pET-28a+ plasmid was restricted by using two 

endonuclease restriction enzymes, each enzyme's recognition sites in the IFNα-2b gene 

Separate digestions of the IFNα-2b gene and the pET28a+ vector were performed by using 
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BamHI and XhoI restriction enzymes(24). Figure (3) show the digestion result of IFNα-

2b/pET28a+ by using BamH1 and Xho1 restriction enzymes.  

 

Figure (3): Confirmation of the gene construct IFNα-2b /pET28a+. The lane 1 indicates 

undigested pET28a+ plasmid as a control. Lane 2 and 4 (519 bp) indicate the 

plasmid isolated from a positive clone containing IFNα-2b/pET28a+ and 

digested with the restriction enzymes BamHI-XhoI (519 bp). The letter M 

represents a DNA ladder of 100 bp or more, visualized under UV light. 

In this investigation, the restriction endonucleases BamHI and XhoI were chosen based 

on the map of the IFNα-2b sequence, so that these enzymes do not have a recognition site 

in the target gene. The primers were designing to include BamHI location in 5 end of a 

front primer and location XhoI in 5 end the use of reverse primer. 

One of the most significant goals of our research is to insert the desired gene into an 

expression vector capable of expressing the target protein when a suitable host cell is 

identified. The human IFNα-2b gene fragment of approximately 549bp was amplified, 

purified and inserted into a pET28a+ vector (5369 bp.) to construct the IFNα-2b /pET28a+ 

vector (5830 bp)  using T4 ligase for ligating the target gene with pET28a+ as shown in 

figure (4) in the 3`to 5` direction of the 5` to 3` of the IFNα-2b gene correct direction, 

because the BamHI and XhoI locations were existing after the T7 promoter of pET28a+ 

vector(25). 
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Figure (4): Vector size with inserted gene. IFN-2b/pET28a+ vector size (5369 bp) and 

insert size (5830 bp). 

 

The transformation of recombinant IFNα-2b/pET28a+ plasmid, two E. coli strains were 

used. In biological science, the transformation of foreign DNA into host cells is a required 

a specific procedure. Exogenous DNA molecules can enter a bacterial cell through natural 

or manufactured semi-permeability in to the cell wall(16) as shown in figure (5). 
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Figure (5): Transformation of E. coli DH5α strain cells with recombinant IFNα-

2b/pET28a+. Sample No.3, No.4, No.6 and No.11: Positive, N.C.: negative 

control 

Figure (6) shows the results of the transformed E. coli BL21(DE3) and E. coli 

BL21(DE3) pLysS by CaCl2 and heat shock transformed method, then the transformed 

colonies were screened on LB media containing 50μg/ml kanamycin antibiotic. 

 



 

131 

 

The 2ed international Conference of Pharmaceutical Sciences 

College of Pharmacy, University of Basrah, Baseah, Iraq 

 
18 – 19 May 2022 

 

 

Figure (6): Transformed E. coli BL21(DE3) and E. coli BL21(DE3) pLysS strain cells 

with recombinant IFN-α2b/pET28a+. Sample No.4 and No.11: Positive, N.C.: 

negative control 

The ability of a cell to absorb extracellular DNA from surroundings is referred to as cell 

competence. Cells with competence are naturally competent or unique ability of bacteria 

that hypothesized  in both  laboratory condition(26) and  the acquired expertise that 

increases when cells are cultured in a lab that treat  make them DNA permeable. one among 

the most popular effective strategies for inducing competence in our isolates is to use 

CaCl2 methods, which are more suitable for BL21 strains(27). Mandel and Higa 

discovered this chemical method in 19 70 by introducing calcium chloride into a cells 

suspension which promotes the plasmid DNA that binds to the lipo poly saccharides. 

Positive charge Ca ions attach to negative charge group between the inner cores of LPS 

and back bone of negative charge of plasmid DNA, generating massive complexes that 

can’t penetrate membrane of a cell and go into the cytoplasm. The heat shocks step 

depolarizes cell membranes of CaCl2 treated cells greatly due to the decrease in membrane 

potential, the cell's internal potential being negative decreases, resulting migration DNA 

that is negative charge within system. The cold shocks restores membrane of potential to 

its initial value (28).  
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The effective transformation method that was confirmed by employing calcium chloride 

and heat shock for transformation of E. coli DH5 α and of E. coli strains BL21 and BL21 

(DE3) pLysS calcium is employed to generate competence in bacteria cell(29). The colony 

results for all transformed cells (E. coli DH5α) were shown of IFNα2b/pET28a+. Using a 

specific primer, a band of 549 bp was found on a % agarose as shown in figure (7) and 

figure (8). 

                             

 

Figure (7): Colony PCR for screening clones grown on kanamycin agar plates. Lane 1, 2, 

3, 4,5 and 6 Positive IFNα-2b fragments (549 bp). Lane C+: positive control. 

Lane C-: negative control. The letter M represents a DNA ladder of 100 bp or 

more, visualized under UV light 
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Figure (8): Confirming the validation of the IFNα-2b/pET28a+ constructed genes. The 

lane 1 indicates un digested pET28a+ plasmid as a control. Lane 2 indicate 

IFNα-2b /pET28a+ vector that digested with BamHI-XhoI (the IFNα-2b; 567 

bp). The letter M represent a DNA ladder of 100 bp or more, visualized under 

UV light. 

The expression host E. coli strains BL21 and BL21 (DE3) pLysS are employed widely 

express target protein in E. coli strains (pET system manual). Initially, both strains were 

employed in this study to see if there was any difference in their ability to produce the 

recombinant protein His -IFN-His(30). Transformation of the IFNα-2b /pET28a+ construct 

into E. coli strains BL21 (DE3) and BL21 (DE3) plysS showed no significant differences 

in protein expression between two strains as shown in figure (6). The DH5α isolate 

genomic DNA is devoid of T7 RNA Polymerase that unable to make target gene active 

controlled by T7 promoters, genotype of the DH5α strain has mutations that make it the 

optimum strain for laboratory cloning techniques(31)(32). 

To obtain recombinant human IFNα-2b expression BL21 (DE3) isolates were 

transformed with a specially designed IFNα-2b/pET28a+ vectors were grown in a variety 

of growth media that were induced with IPTG as well as in Auto induction medium. Several 

expression conditions were used in the current investigation to optimize the production of 
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the IFNα-2b protein. The colonies containing the required gene fragment E. coli with IFNα-

2b/pET28a+ in 5ml medium containing 50g/ml kanamycin as an indicator and 2 percent 

glucose as a support. The culture medium were then incubated for 8-48 hours at 

temperatures ranging from 18 to 37°C, with 0.4-1 mM isopropyl-D-thiogalactoside (IPTG) 

employed to induce the production of the IFNα-2b protein(33).We used different 

concentrations of IPTG to reduce expression levels while increasing the solubility in E. 

coli BL21 cells which were recovered from inclusion bodies after mechanical lysis. Some 

of Lowering the levels of expressions of target proteins may enhance their soluble 

yields(34). The 0.8Mm IPTG (Isopropyl-D-1-thiogalactopyranoside) was added when the 

growing medium had reached a high turbidity OD600. IPTG binds to the lac repressor and 

releases the tetrameric repressor from the lac operator causing transcription of the lac-

operon to begin. It is thus used to stimulate protein production in cases when the gene is 

controlled by the lac-operator(35). A recombinant protein's amino acid makeup or 

modification can affect its SDS-PAGE position (36). The recombinant IFNα-2b generated 

as a fusion protein with an estimated molecular weight of (35 KD). Figure (9) 35 KDa band 

on the SDS PAGE of human IFNα-2b protein.  
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Figure (9): Bacterial expression of IFNα-2b by using E. coli BL21. Lane1 expressions 

IFNα-2b using E. coli BL21. Lan 2 and lan expression of IFNα-2b by BL21 

(DE3). M represent the protein marker. 

After preparing a cell lysate from a cloning isolate that induces the production of 

recombinant fusion proteins, the latter was purified using affinity chromatography. The 

ability of the recombinant protein His-IFNα-2b-His to adhere to the His-Trap HP columns 

allowed cell extracts from bacteria expressing IFNα-2b/pET28a+ to be purified 

successfully. 

Figure (10) show the purified IFNα-2b based on His tags. The density of the isolated 

protein band on SDS-PAGE was estimated to be between 0.8 and 1µg. 

 

Figure (10): Purification of IFNα-2b based on His tags. Lane 1, 2 and 3 indicate soluble 

and insoluble fractions of recombinant protein IFNα-2b. lane 4 and 5 showed 

early fractions came out from the column. Lane 6 indicates a purified IFNα-

2b based on His tags. M represent the protein marker. 
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The recombinant protein (His-IFNα-2b -His) has a theoretical molecular weight about 

24.4 kDa and a pI of 6.97. Furthermore, 10 % SDS-PAGE separation of the total proteins 

including IFNα-2b-His showed an expression band approximately 26 kDa, theoretical 

M.W. 22.3 kD and a calculated p 8.21. Although the size of the observed expression bands 

on SDS-PAGE did not match the expected size of recombinant proteins, subsequent 

investigation, including western blotting 

The recombinant protein (His-IFNα-2b -His) has a theoretical molecular weight about 

24.4 kDa and a pI of 6.97.  

Furthermore, 10 % SDS-PAGE separation of the total proteins including IFNα-2b-His 

showed an expression band approximately 26 kDa, theoretical M.W. 22.3 kD and a 

calculated p 8.21. Although the size of the observed expression bands on SDS-PAGE did 

not match the expected size of recombinant proteins, subsequent investigation, including 

western blotting. According to the studies, a difference between a protein's expected size 

and its position in an SDS-PAGE is unusual (37).  

The western blot is a popular method for detecting proteins and posttranslational 

modifications on protein. Western blotting is a widely used technique for protein analysis 

that can provide semi-quantitative or quantitative data on the target protein(19). Western 

blotting was used to identify the protein that produced and secreted by bacterial 

recombinant IFNα-2b E. coli BL21(DE3) and E. coli BL21(DE3) pLysS strain, the primary 

confirmation of expressed IFNα-2b-His that was performed by using the anti-histidine 

monoclonal antibody(20). 
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As a result of the low amount of IFNα-2b-His expression in the host, a band of 

approximately 26 kDa has been identified. However, according to the western blotting 

results, the higher amount of protein induction achieved from other single colony resulted 

in two bands, one for the monomer and the other for the dimer of target protein as shown 

in figure (10) and figure (11). 

Figure (10): Recombinant of IFNα-2b protein result of Western blot. Lane 1: recombinant 

of IFNα-2b protein containing IFN-His., which represents the result of 

western blotting for bacterial total protein carrying IFN-His 26KDa. C-: 

negative control, C+: positive control of a known mixed sample of two 

purified recombinant proteins with 21 and 33 kDa., M: marker as a control. 

 The use of anti-body for the identification of recombinant IFNα-2b E. coli BL21. Lane 

1: recombinant of IFNα-2b protein containing IFN-His., which represents the result of 

western blotting for bacterial total protein carrying IFN-His 26KDa. C-: negative control, 

C+: positive control of a known mixed sample of two purified recombinant proteins with 

21 and 33 kDa, M: marker as a control. 
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Figure (11): Confirmation the dimer form of IFN-His tagged recombinant protein, 

Western blotting was used. (A) Number 1 shows two bands of monomer and 

dimer of IFN-His target protein. Number 2 indicates negative control. B) The 

SDS-PAGE corresponding to the membrane A. Letter M shows protein 

marker 

Conclusion  

The conclusions from current study: Using cloning IFNα-2b to amplify gene on the 

plasmids isolated from transform bacteria cells, a gene-specifics primer was used which is 

an excellent option to screen clone isolate. Heat shock method was used to successfully 

introduce the IFNα-2b/pET28a+ gene into E. coli BL21 and BL21 pLsS competent cell, 

resulting in genetically engineered strains carrying the IFNα-2b gene that express to 

produce IFNα-2b protein. The extraction of IFNα-2b protein by using SDS-page and 

western blotting techinques.  
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The present research is designed to search the impacts of the prevalence of TSHR genetic 

mutations in women suffering from thyroid disorders (hypothyroidism and 

hyperthyroidism). The study was done in the Misan governorate in the period from 

November 2019  to May  2020, which included (150) women, divided into (50)  as a control 

group and (100) patients groups (50 hypothyroidism and 50 hyperthyroidism) in the age 

range between  (15-64)  years who reviewed by AL-Sader Teaching Hospital and the 

Diabetes and Endocrine Center in Misan. The current results revealed that triiodothyronine 

(T3) levels showed a significant decrease (P≤0.05) in the ages groups (15-24), (45-54), and 

(55-64) yrs in hypothyroidism patients. Compared with the control group, hyperthyroidism 

patients presented a significant increase in all the ages groups (15-64) yrs. On the other 

hand,  the level of thyroxine (T4) significantly was decreased in all ages groups (15-64) 

yrs in hypothyroidism patients,  while a significant increase in all the ages groups (15-64) 

yrs in hyperthyroidism patients as compared with the control group. Additionally, 

significantly increased in thyroid-stimulating hormone (TSH)  level were in all the ages 

groups (15-64) yrs in hypothyroidism patients, whereas a significantly decreased in all the 

age groups (15-64) yrs in hyperthyroidism patients as compared with the control group.  

The present study diagnosed five novel mutations in exon 10 of thyroid- stimulating 

hormone receptor gene (TSHR )  gene in  a single patient with hyperthyroidism compared 

with the control group. Two duplication mutations ( c.19308  dup G ), (c.193342dup A), 

and three points (substitution)  mutation, all of them are type transition mutation, (two of 

them are missense mutation and one of them is silent mutation) as follows, c.193033 T>C, 

F 500 S, c.193060 T>C, V 509 A, c.193053 T>C, L 507 L. 

Keywords: Thyroid disorders, Thyroid hormone, TSHR gene, Novel mutation. 

 

Introduction:- 
The largest and most important endocrine gland in the human body is the thyroid 

gland (typically18 gm) on the anterior side of the neck (right below the larynx). It 

contains two lobes connected by an isthmus which is the shape of a butterfly (Patton and 

Thibodeau, 2017; Alkalby and Sarah, 2020). 

It synthesizes and produces two hormones, known as triiodothyronine (T3) and 

thyroxin,  referred to as tetraiodothyronine (T4) (Senese et al ., 2014; Ahmad et al ., 

2018). T3 and T4 are the two most necessary hormones produced from the thyroid gland 

that regulates the metabolic process and growth. On the other hand, thyroid dysfunction 

is caused by an imbalance in thyroid gland activity, hypothyroidism, and 

Prevalence of TSHR Gene Mutations in Missan Governorate  

Thyroidism Patients 

mailto:duhaaltaie6@gmail.com
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hyperthyroidism, leading to increased or decreased thyroid hormone secretion (Karnth 

and Hussain, 2006; Garg and Garg and Vanderpump, 2013;  Nagayama, 2018). It also 

produces calcitonin, a vital calcium anabolism hormone (Guyton and Hall, 2006 . (  

Hypothyroidism is an endocrine problem resulting from a primary process when the 

gland fails to generate thyroid hormone (T3\T4) amounts (Chaker et al., 2017). In 

contrast, when the gland produces more hormones than the body needs leads to a 

condition of hyperthyroidism (Salman et al., 2016). 

There are several the mutations associated with thyroid disease have been diagnosed; 

most of these mutations occur in genes responsible for producing thyroid hormones 

(T3\T4) and in the TSH receptor; among these genes are the thyroglobulin (TG) gene and 

thyroid hormone receptor (TSHR) gene (Park and Chatterjee, 2005; Van der Deure et al., 

2010; Hebrant et al., 2011). 

Many molecular genetics studies have been carried out on the genes TSHR. TPO in 

many countries such as Turkey, Taiwan, Germany, Japan, Portugal, Iran, Brazil, 

Argentina, and Kuala Lumpur and diagnosed more than 60 mutations in different 

encoded regions (Exons) from the genes mentioned above, which caused a high spread in 

thyroid disorders, represented by the state of hypothyroidism and hyperthyroidism 

(Peeters et al.,2006; Musa et al., 2007; Tenenbaum-Rakover, 2012). 

Materials  and method: 
The subjects of this study involved 150 women; these women were divided in to 

control group (No . 50)  and patients groups (No. 100) (50 hypothyroidism and 50 

hyperthyroidism), at the ages ranging between  (15-64)  years, the ages were divided into 

five groups. Also, each group was divided into five age categories as follows: first group 

(15-24) year, second group (25-34) year, third group (35-44) year, fourth group(45-54), 

and fifth group (55-64) year and each category consist of (12),(39),(39),(42) and (18) 

women, respectively. 

Women with a thyroid disorder have been checked medically by specialized doctors 

and diagnosed with hypo and hyperthyroidism. On the other hand, some women were 

excluded because they suffer from diabetes and hypertension. A questionnaire was 

designed to obtain the actual information of women in the control and patient groups.  

About 8 ml of blood was collected from each patient and control group; the blood 

sample was drawn into a gel tube for 20 minutes at room temperature for clotting and, 

next, transferred into a centrifuge ( 3000 rpm for 10 minutes) to collect the serum. Sera 

were isolated from tubes and kept in new Eppendorf tubes and stored at (-20) C for using 

a period in subsequent biochemical tests and immunological research.   In addition, two 

ml of whole blood were put into an EDTA vial and kept in  - 20 ˚C for a more extended 

period to use in a subsequent molecular study. 

The concentration of thyroid hormone parameters measured by the chemiluminescent 

automates the immunoassay system (Cobas e 411). 

 

 

 

 

DNA was extracted from all samples using a DNA  extraction kit supplied by 

Geneaid. 

Process of Polymerase Chain Reaction  
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The Polymerase Chain Reaction; PCR has been done using primers for the TSHR 

gene, as shown in a table (1). 

 

Table(1) The primers sequence used in PCR work 

 

Primers Sequences Length (bp) 

TSHR 

F CCATCGACTGGCAGACAGG 19 

R CGGATTTCGGACTGTGATGT 20 

The amplification was performed in a volume of 50 μl of reaction mixtures.  

After completing the additions, the components were mixed using the Vortex 

Thermolyne to mix the component inside the tube; after that, it was placed in the 

Thermocycler and set the apparatus working program as shown in the table (2). 

 

Table(2) Programs of PCR work 

 

Gene 

amplification 
Steps 

Temperatu

re 
Time No .Cycle 

TSHR 

Initial  

denaturation 
95 °C 5 min 1 

Denaturation 95 °C 30 sec. 

35 Annealing 58 °C 20 sec. 

Extension 72°C 60 sec. 

Extension 72°C 5 min 1 

 

Gel Electrophoresis 
After DNA genomic extraction, agarose electrophoresis was done to emphasize the 

presence of the target DNA, according to Sambrook et al. (1989).  

 

Analysis of nucleotide sequence  

The samples  (20 μl    ( were sent to the Macrogen company (South Korea)  to perform 

sequencing analysis.  

Statistical analysis: 

Statistical analysis throughout our study is performed using one-way ANOVA by a 

general linear model procedure using the statistical package for social science (SPSS) 

version 31. The comparisons between means scores were made using revised most minor 

significant differences (RLSD). The significance was (P≤ 0.05). 
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Result 

Thyroid Hormones:- 

The results of thyroid hormonal analysis shown in figure (1-3) table (3) establish a 

significant decrease (P≤0.05)  in the triiodothyronine (T3) in the age groups (15-24), (45-

54), (55-64) yrs in hypothyroidism patients. Compared with the control group, 

hyperthyroidism revealed a significant increase in all the age groups (15-64) yrs. On the 

other hand, a significant decrease (P≤0.05) in the thyroxine (T4) in all the age groups 

(15-64) yrs in hypothyroidism patients, whereas a significantly increased was recorded in 

all the age groups (15-64) yrs in hyperthyroidism patients as compared with the control 

group. Additionally, the TSH concentration significantly increased in hypothyroidism 

and a significant decrease in hyperthyroidism in all the age groups (15-64) yrs compared 

with the control group. 
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Figure (1) The T3 concentration in control , hypo and hyperthyroidism women.   
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Figure (2) The T4 concentration in control, hypo and hyperthyroidism women.   
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  Figure (4) The TSH concentration in control ,  hypo and hyperthyroidism women.   
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Table (3): The serum thyroid hormone levels values among hypothyroidism, 

hyperthyroidism, and control. 

 

                       Parameters 

Groups 
T3 nmoL/L 

T4 

nmoL/L 

TSH 

ulU/mL 

Group (1) 

(15-24)yre 

N=12 

 

Control 
3.44 ± a 

0.57 

127.97± a 

15.99 

3.67± a 

0.27 

Hypo 
0.03 ± b 

0.009 

37.85± b 

6.40 

21.73± b 

0.76 

Hyper 
17.73 ±c 

0.74 

166.63± c 

3.28 

0.004± c 

0.00 

R.L.S.D 1.45 27.34 1.26 

 

 

Group (2) 

(25-34)yre 

N=39 

 

Control 
1.47 ± a 

0.08 

128.73± a 

6.58 

5.09± a 

0.16 

Hypo 
0.83 ± a 

0.20 

70.69 ± b 

7.09 

21.16± b 

0.46 

Hyper 
6.12± b 

1.35 

195.43± c 

15.61 

0.003± c 

0.00 

R.L.S.D 2.09 26.39 0.69 

 

 

Group (3) 

(35-44)yre 

N=39 

 

Control 
2.02± a 

0.25 

123.44± a 

6.97 

5.80± a 

0.35 

Hypo 
0.08± a 

0.08 

90.51± b 

7.42 

32.83± b 

2.63 

Hyper 
8.14± b 

1.85 

162.92± c 

4.01 

0.002± c 

0.00 

R.L.S.D 2.75 15.72 3.81 

 

 

Group (4) 

(45-54)yre 

N= 42 

 

Control 
2.01 ± a 

0.21 

119.09±a 

3.90 

2.24± a 

0.42 

Hypo 
0.72± b 

0.14 

66.91± b 

5.77 

37.62± b 

8.14 

Hyper 
15.13± c 

0.22 

169.42± c 

9.29 

0.004± c 

0.00 

R.L.S.D 0.49 16.67 3.24 

 

Group (5) 

(55-64)yre 

N= 18 

 

 

Control 
3.04 ± a 

0.24 

113.57± a 

6.88 

3.39± a 

0.47 

Hypo 
0.06 ± b 

0.04 

69.71± b 

7.94 

17.44± b 

1.20 

Hyper 
17.75 ± c 

0.98 

175.73± c 

20.01 

0.01± c 

0.00 

R.L.S.D 1.51 34.68 1.92 

 Different letters mean significant differences in groups  level of (P≤0.05)  

 

TSHR gene and thyroid disorder 

The complete sequence TSHR gene and mRNA–TSHR sequences from the base (1- 

010582.6) for a human were obtained from NCBI (www.ncbi.com ). This shows the 

sequence of codons for the TSHR gene with amino acids.   

http://www.ncbi.com/
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Changes in the TSHR gene 

The exon 10 region sequence was analyzed for the TSHR gene by thermal cycler 

apparatus; then, the results were compared for 23 samples (10 hypothyroidism, 10 

hyperthyroidism, 3 control) directly with reference gene –TSHR  by programming the 

mutation survey software. Figure (4) shows the electrophoresis of the PCR amplification 

product of the TSHR gene. 

 

 

Figure (4) Electrophoresis of the PCR product on agarose gel at a concentration of 1.5 

% for the TSHR gene (Exon 10). 

 

Mutation analysis of the  TSHR gene 

The current study diagnosed five novel mutations in a single patient with 

hyperthyroidism. The mutations were identified by comparing the gene TSHR sequences 

of the study samples with the NCBI.  

Two duplication mutations ( c.19308  dup G ), ( c.193342dup A)  and three 

substitution mutations, as shown in the two tables  (4), (5) of them, are transition types; 

two of them are missense, and one of them is silent. 

 

Table(4) Analysis of the exon 10 region in the TSHR gene. 

 

Case Wild type Mutation Mutation site Mutation type 

Hyperthyroidism 

TTC TCC c.193033 Substitution (Transition) 

TTA CTA c.193053 Substitution (Transition) 

GTG GCG c.193060 Substitution (Transition) 

 

 

Table(5) The effect of the mutation in the TSHR gene on amino acid change and 

translation. 

Cases Mutation 
Change of 

amino acid 

Effect on 

translation 

No. Of patients with 

mutation (%) 
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Hyperthyroidism 

c.193033 T>C 
Phe 500 Ser 

F 500 S 
Missense 1(4.35) 

c.193053 T>C 
Leu 507 Leu 

L 507 L 
Silent 1(4.35) 

c.193060 T>C 
Val 509 Ala 

V 509 A 
Missense 1(4.35) 

Figure (5) TSHR gene mutations in patients with hyperthyroidism compared to the reference 

sequence representing the higher sequences (A).  The middle sequence (B) 

represents the study sample sequence.  The lower sequence (C) represents the 

comparison between the reference sequence and the study sample. 
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TSHR Protein  

Mutation in the chemical structure of the TSHR protein gene of patients with a 

hyperthyroidism disease. Figure (6) includes  A wild type, and  B represents the mutant. 

Figure  (6) A: Chemical structure of TSHR protein, B: Mutations in the chemical structure 

of the TSHR protein in patients with hyperthyroidism.    

 

Discussion 

The effect of the mutation in the TSHR gene 
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The current study diagnosed five novel mutations in exon 10  in a single patient with 

hyperthyroidism. Two duplication mutations and three substitution mutations are 

transition types (two of them are missense, and one is silent).  

The exon 10 of  TSHR genes is the most significant crucial coding region of this gene 

because it encodes for the part of the outer segment (α-subunit) responsible for binding to 

the thyroid-stimulating hormone; TSH, and to the entire part beta-subunit, including the 

seven segments transmembrane (7TM), also represented by the three outer and inner 

loops (ECL and ICL, respectively), and the carboxylic terminus responsible for sending 

stimulus signals into the inside of the cell through interaction by protein G (Kleinau and 

Krause, 2009; Tenenbaum-Rakover, 2012; Ahmed et al ., 2014). 

In several studies, Scaglia et al. (2012), Cassio et al. ( 2013), and Nakamura et al. 

(2014) explained that mutations cause the loss of the function of the encoding gene of 

receptor protein is mainly located in exon 10. 

Most of the mutations in the gene thyroid-stimulating hormone receptor (TSH-R)   are 

of the substitution mutations type that causes a change in the amino acid. They are of the 

two types(Transition and Transversion), depending on the nature of the mutant base, 

which leads to a shifting in the shape of receptor protein; thus, it affects its normal 

function. Therefore it leads to one of the two states, either a loss of function, that causes 

hypothyroidism or a gain of function that leads to hyperthyroidism; this depends on the 

site of the mutations in the encoded region (Parma et al ., 1997; Gruters et al ., 1998). 

The study by Liu et al. (2008) found that the heterozygote substitution mutation (A>T) 

at site 2071 in the TSHR gene within a Chinese family with hyperthyroidism leads to a 

change in amino acid isoleucine (I) at position 691 to phenylalanine (F). As well in 

patients with hyperthyroidism, the researcher Alberti et al ., 2002 found that the novel 

heterozygous germ mutations V597F  in the TSHR gene,  resulting from the guanine base 

conversion to thymine, lead to a change in the amino acid valine (V) to phenylalanine (F) 

at codon 597, change in amino acids leads to dysfunction in the synthesis of the receptor 

protein resulting,  impaired of the protein expression at the cell surface. On the other 

hand, Calebiro et al., 2005 found  that the missense a mutation (L467P) in patients with 

hypothyroidism causes impaired expression of the receptor protein resulting from partial 

resistance to TSH. 

The mutations affect the thyroid-stimulating hormone receptor (TSHR)biological 

function; either they affect an increase in the receptor function (Gain-of function). It is 

either due to germinal or somatic mutations. Both are located in the seven-segment 

transmembrane. And outer and inner loops, but the mutations that cause the most effect 

occur in the three inner loops, which are a region interfering with G protein, which leads 

to a state of hyperthyroidism, or effect dysfunction of the receptor protein (loss of 

function) as a result of part or complete resistance of the protein receptor to TSH, and 

these mutations occur in the outer part and pieces across the membrane of the receptor 

protein, leading to hypothyroidism(Kopp et al., 1997; Kohn et al., 2009(. 

TSH -the binding of TSH stimulates receptor protein to the outer portion of the 

receptor on the thyroid membrane. It may be interaction with the hormone and the 

receptor lead to changes in the structure of the inner part of the receptor protein, and the 

change leads to the activation. Of the alpha subunit of the G protein; the latter activates 

the adenylyl cyclase (AC), which leads to the cyclic adenosine monophosphate (cAMP) 

generation, which works to transmit the signal to the cell to start the process of synthesis 
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of thyroid hormone and thus it is considered as an internal cellular regulator (Szkudlinski 

et al., 2002; De-Lloyd et al., 2009). 

The missense mutation ( somatic and germline) that were found in this gene causes an 

increase in the stimulating of the adenylate cyclase enzyme (AC), which increases the 

cAMP level inside the cell, which results in the state of hyperthyroidism (Akcurin et al., 

2008). 

Most studies involving hyperthyroidism.,  caused by missense mutations (somatic or 

germinal) with different locations in the three inner and outer loops and the seven 

segments extending trans-membrane cause an increase in activation enzyme adenylyl 

cyclase (AC), leading to a stimulate in the cAMP concentration, thereby stimulating all 

the activities responsible for the producing of thyroid hormones (Claus et al., 2005; 

Biebermann et al., 2011(. 

It is believed that missenses mutations site in the outer part of the protein receptor 

affects receptor activity by decreasing the affinity of TSH binding to TSHR; this leads to 

partial resistance of the receptor protein to the stimulating hormone, depending on the 

nature of the inheritance of mutations if they are heterozygous or heterozygosis 

completely resistant if the inherited mutations are homozygosis or compound 

heterozygosis (Sunthornthepvarakul et al., 1995 ;  Alberti et al., 2001) , also  mutations  

pieces transmembrane lead to a defect in the transmission of the promoter signal, which 

results in a weak expression of the protein receptor on the cell surface, or it may cause an 

amino acid to replacement by another amino acid that changes its chemical properties, 

affecting the correct folding of the protein at the cell surface (Tonacchera et al., 2000; 

Nagashima et al.,2001). 
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Abstract 

Coronaviruses are a large family of viruses that are common in people and many different 

species of animals, including camels, cattle, cats, and bats. Rarely, animal coronaviruses can infect 

people and then spread between people, such as with MERS-CoV, SARS-CoV, and now with this 

new virus, SARS-CoV-2. Providing knowledge about some reasons for the emergence of the virus, 

and the spread of the deadly virus among humans all over the world. Knowing the percentage of 

the vaccine and people’s acceptance of it, especially members of the medical field (doctors, 

dentists, pharmacists, nurses and, technicians) (N = 259), the percentage of those people, who 

received doses of this vaccine, and the percentages of those who reject it with their reasons. This 

survey study is performed on selected Iraqi medical society during the period of the spread of the 

virus at the first episodes of covid-19 pandemic. At the beginning of the crisis, there is a group of 

the Iraqi people who refused to respond to the presence the virus, and were refused to follow the 

preventive measures against social distancing and other protocols established by the crisis cell. In 

this clinical survey; the percentage of the medical subjects who trusted the vaccine is 82%, while 

those who did not is 18%. The percentage of vaccinated subjects was 53%, while those who refused 

it was about 31% and the percentage of the confused subjects was 16%. The collected data in this 

study were analyzed statistically using percentage values and chi-square test. Significant value was 

considered if P value is less than 0.05.       

Conclusions: The emergence of the covid-19 has greatly affected all levels of people and their 

confidence about the prophylactic measures. The discovery of vaccines of more than one type and 

origin encourage the people to take several doses of the vaccine, but in un even proportions. The 

percentages of members participating in this clinical survey and their results are still not 

encouraging and needs further education about the vaccines 

 

Keywords: Covid-19, Vaccines, Health Care, Iraq. 
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Abstract 

The pandemic of the COVID-19 was spread rapidly and globally. To the date, there are no 

available completely efficient vaccines, also there is a very little evidence about the potential of 

treatments that may reduce severity and prevent death. One of the important enzymes that plays a 

vital role in viral replication, in addition to its unique existence in this virus, is the RNA directed 

RNA polymerase (RdRp), which is also absent in humans. Due to the previous features, RdRp 

represent an attractive antiviral drug target. The present study focused on screening for the best 

available RdRp inhibitors through docking methods to investigate their potential as anti-SARS-

CoV-2 drugs. A templet PDB file of RdRp (QHD43415_11.pdb) was subjected to the powerful 

ligands prediction Consensus Approach (COAH) algorithm to predict the best protein-ligand 

binding sites (LBS). The top 10 hits of predicted LBSs were generated and ranked according to the 

C-Score, the predictions 1, 2, 3, and 8 (benzo[d]isothiazole-1, 1-dioxides; 1,5-benzodiazepines; 

Thiazolone-acylsulfonamides; 2-thiouridine or ribavirin), respectively were very interested. 

Ribavirin was re-docked using UCSF Chimera 1.14 software to confirm its binding and to calculate 

the energy score that not provided by COACH algorithm. The results revealed a binding of ribavirin 

to the same area of receptor with a relatively low energy score (-6.4 kcal/mol).  

Conclusion: Among all the predicted molecules ribavirin is particularly interested RdRp inhibitor 

and strongly recommended for further investigation in clinical trials. 

Keywords: COVID-19, RNA directed RNA polymerase, inhibitor, ligands, docking. 
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Abstract 

Objective 

A new coronavirus was identified as the cause of disease outbreak that originated from China. The 

virus is now known as the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2 2019-

nCov HCoV-19) and the disease is called COVID-19. There is no effective treatment for this 

disease; However, a few treatments such as favipiravir and remdesivir show some promising 

outcomes. Therefore, we conducted this study in order to evaluate the effectiveness of these drugs 

in reducing the length of hospital stay. 

Methods 

Two groups of patients were studied at the Al-Mawani Hospital to investigate the effect of the two 

different treatments in reducing the duration of hospitalization. A group received remdesivir and 

the other one received favipiravir, in addition to the control (no antiviral). Length of hospital stay 

was measured in days. 

Results 

We found that both remdesivir and favipiravir are effective in reducing the length of stay of Covid-

19 patients in hospital in comparison to the control, with more effectiveness for favipiravir than 

remdesivir. 

Conclusion 

In addition to its efficacy against covid-19, favipiravir has many advantages such as oral 

administration and low cost that made it more favorable to treat COVID-19, unlike remdesivir. 

More studies are warranted to reveal the most effective of the two treatments in terms of safety, 

use, and efficacy via including higher number of patients.  

 

Keywords: COVID-19; Predictor; Pneumonia; Recovery. 
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Introduction 

It is known that a group of serious respiratory diseases such as the common cold, severe 

acute respiratory syndrome (SARS) and Middle East respiratory syndrome (MERS) are 

caused by a family of viruses that called Coronaviruses (1). A new member of coronavirus 

family was identified in 2019 as a cause of respiratory disease outbreak that originally 

started in China (1). The new one is now called the severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2 2019-nCov HCoV-19), and the disease caused by this virus 

is known coronavirus disease 2019 (COVID-19) (2). World Health Organization (WHO) 

announced that the COVID-19 outbreak has become pandemic from March 2020 (3). This 

pandemic represents a very serious challenge to the whole world in the last decades and 

has catastrophic effects which could continue for years (2, 3). The number of lost human's 

lives is increasing every day. In addition to the cost of lives and sever health disaster, a 

long standing economic down fold is witnessed around the world that will hugely influence 

the wellbeing of all populations in the coming years. Several measures that are now being 

used to overwhelm the pandemic could influence our lives in non-trivial ways in future (1-

3).  

So far, no effective treatments are found for COVID patients, but a number of 

medications were showed some effectiveness at various levels of the disease and on 

different populations of patients (4), and these treatments include (5, 6): Chloroquine and 

hydroxychloroquine; Anticoagulation; Azithromycin; Bronchodilators; Corticosteroids; 

Colchicine; COVID-19 convalescent plasma; Fibrinolytics; Immunomodulating agents; 

Inhaled pulmonary vasodilators; NSAIDS – The FDA continues to investigate the use of 

NSAIDs; Ivermectin and auranofin. In addition to FDA‐approved drugs or drug regimens 

(such as favipiravir, tocilizumab. arbidol, ribavirin, remdesivir, and lopinavir/ritonavir 

combination) are adopted for treating SARS‐CoV‐2 since they are able to target the RNA 

genome and angiotensin‐converting enzyme‐2 (ACE2) receptors to block the replication 

of virus (7-9)  

Favipiravir is an antiviral drug that with a potential to target COVID‐19 viruses (10). 

This drug was firstly developed by Toyama Chemical Company, then later approved to 

treat influenza virus infection in Japan (11). Favipiravir, a derivative of pyrazine 

carboxamide, has antiviral effectiveness towards a wide range of RNA viruses (influenza 

virus, rhinovirus, and respiratory syncytial virus) (12). This drug is metabolized to an active 

metabolite, favipiravir ibofuranosyl 5′ triphosphate (T‐705‐RTP), which is a competitive 

inhibitor of purine nucleosides, preventing viral replication (11, 13, 14).  

Another antiviral drug with an activity against COVID‐19 infection is remdesivir (15). 

Remdesivir was firstly reported by Gilead Sciences in collaboration with the Disease 

Control and Prevention (CDC) and the U.S. Army Medical Research Institute of Infectious 

Diseases (USAMRIID) (16). This drug has a remarkable antiviral activity against Ebola 

virus as shown in clinical trials. It is also an effective therapeutic agent in vitro and in 

animal models of SARS and MERS coronaviruses (17). Remdesivir has a broad-spectrum 

antiviral activity since it is a nucleotide analog drug. It is used now to treat COVID-19 
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infection for adults and children with age 12 years and over whom their weigh at least 40 

kg (18).  

To our knowledge, there are no studies that compare the effects of favipiravir and 

remdesivir in the setting covid-19 disease. So that, we conducted this study in order to 

evaluate the effectiveness of favipiravir and remdesivir on covid-19 patients. 

Methods 

The study of our research is about two drugs that are used to treat COVID-19 patients, 

remdesivir and favipiravir. This is a comparative study conducted in Al-Mawani Teaching 

Hospital, Basra City, south of Iraq, for the period between September 2020 and March 

2021. The total number of patients was 75 at age range 25-47 years. Patients that involved 

in the study were diagnosed as moderate cases as documented by the patient files in which 

physicians classified patients according to the severity of the symptoms and the duration 

of symptoms (more than 1 week). Study included three groups of subjects of both sexes: 

The first group (N=29) is control; The second group consists of 27 patients received 

remdesivir treatment (200 mg daily); And the third group consists of 19 patients treated 

with favipiravir (1800 mg orally twice daily on first day followed by 800 mg orally twice 

daily from day two and beyond). Groups of treatments was assigned by physicians as a 

non-blinded randomized controlled trial. Physicians discharged patients from the hospital 

when oxygen support was stopped and patient's recovery (faster recovery from symptoms). 

Patients with comorbidities such as cardiovascular disease, Diabetes, Coronary Heart 

Disease, Hepatitis B, Cerebrovascular Disease, COPD, Cancer, and Children and pregnant 

women were excluded from the study. 

In addition to the above treatments, patients could also take the following medications: 

Vitamin C; Vitamin D; Zinc tab; Paracetamol; Azithromycin; Dexamethasone; 

Enoxaparin; Ceftriaxone or Meropenem vial; Omeprazole; Bromhexine; and fluids (data 

not shown here).  

The following test were done during the follow up: PCR test; CT scan; Urea/Urea 

Creatinine; TG/LDH; Glucose; S.ferritin; BCR/ESR; Cholesterol/HDL; Creative protein; 

D.dimer; L.F.T/R.F.T; RBC/CBC; TSB Rh factor; As.otiter; Calcium; Uric acid; body 

temperature; and oxygen saturation (data not shown here). 

All the above tests were done according to the standards of Ministry of Health of Iraq and 

World Health Organization (WHO) (1, 20, 21). Briefly, body temperature was measured 

using digital thermometer (PIG, Germany). Oxygen level was measured using finger pulse 

oximeter (LED Digital Oxygen Monitor, China). Length of hospital stay was measured in 

days. 

Statistical analysis 

Data were shown as mean ± standard error of mean (SEM). We used unpaired Student 

t test to estimate differences. Throughout the analyses, a P value less than 0.05 was 
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considered statistically significant. All statistical analyses were performed using the Excel 

package. 

Results 

Favipiravir and remdesivir are now used for COVID-19 patients. However, there are no 

comparative studies that assess the effectives of these treatments in COVID-19 patients. 

These antiviral therapeutic agents are different in their costs, pharmacokinetics, and side 

effects profile. Therefore, we conducted this in order to compare the efficacy of these two 

drugs in COVID-19 patients. The results obtained through the study and follow-up of 

patients in the hospital showe that the number of women who received remdesivir is 10 

and those who received favipiravir is 10 (Figure 1, and Table 1)). While the number of 

men who received remdesivir is 17 and those who have received favipiravir is 9 (Figure 

1). 

 

Figure 1. Gender of patients who received Favipiravir and Remdesivir. 

 

Table 1. Gender of patients who received Favipiravir and Remdesivir. 

 Drug 

 Favipravir Remdesivir 

Male 9 17 

Female 10 10 
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The average age of the patients of two groups was almost similar. We found that the 

average age of patients received remdesivir is 52.2 years (Figure 2, Table 2). On the other 

hand, the average was 51.2 years for patients treated with favipiravir (p value = 0.8), 

suggesting no effects for age on the outcomes of the study (Figure 2).  

 

Figure 2. Age of patients treated with favipiravir and remdesivir. 

Table 2. Age of patients treated with favipiravir and remdesivir.  

 Antiviral drug 

 Favipravir Remdesivir 

Age 51.2 52.2 

 15.9 10.7 

 

We found also that the average of body temperature is not hugely different among 

patients of the two groups. The average of body temperature of patients received remdesivir 

is 38.64 0C (Figure 3, Table 3). While it was 38.470C for those treated with favipiravir (p 

value = 0.58; Figure 3). This shows that the severity of the infection in patients from the 

two groups was not different sensibly. 
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Figure 3. Body temperature of patients treated with favipiravir and remdesivir.   

 Table 3. Body temperature of patients treated with favipiravir and remdesivir.   

 Antiviral drug 

 Favipravir Remdesivir 

Body temprature 38.47368 38.64 

 0.993051 0.932952 

 

Moreover, we analyzed Oxygen saturation in the patients of groups of treatments. We 

noticed that the average of SpO2 in patients received remdesivir is 88.60 (Figure 4, Table 

4). On the other hand, it was 90.31 in those who treated with favipiravir (p value = 0.41; 

Figure 4). All these parameters refer that the patients included in the study were in 

comparable levels of the severity of the infection.          

37.8

38

38.2

38.4

38.6

38.8

39

39.2

39.4

39.6

39.8

Favipravir Remdesivir

Antiviral drug

B
o

d
y 

te
m

p
ra

tu
re

Body temprature



 

165 

 

The 2ed international Conference of Pharmaceutical Sciences 

College of Pharmacy, University of Basrah, Baseah, Iraq 

 
18 – 19 May 2022 

 

 

  

Figure 4. Oxygen saturation in patients treated with remdesivir and favipiravir. 

Table 4. Oxygen saturation in patients treated with remdesivir and favipiravir.  

 Antiviral drug 

 Favipravir Remdesivir 

Oxygen saturation 90.31579 88.60714 

 7.130753 6.137352 

                                                    

Finally, we followed-up patients of the two groups for how long they stay in the hospital. 

We found that the average of the duration is 2.89 day for patients who received favipiravir 

(Figure 5). While it was 4.25 day for those who treated with remdesivir (Figure 5). The 

length of hospital stay was significantly different between the two groups (p value = 0.03). 

In addition, the length of hospital stay for patients from the groups of treatments was 

remarkably shorter if it compares with the control group (Figure 5). Collectively, these data 

suggest that both remdesivir and favipiravir are effectives treatments in reducing the 

duration that COVID-19 patients spend in hospital, with more favorable effect with 

favipiravir in comparison to remdesivir.  
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Figure 5: Length of hospital stay of patients treated with favipiravir, remdesivir and 

control. * P value is significantly different from control. $ P value is 

significantly different from remdesivir.  

 

Table 5: Length of hospital stay of patients treated with favipiravir, remdesivir and 

control. * P value is significantly different from control. $ P value is 

significantly different from remdesivir.  

Control 
Antiviral drug 

Favipravir Remdesivir 

Length of hospital 

stay 
6.166666667 2.894736842 4.25 

 2.130466824 2.181496865 1.88888 

 

Discussion 

COVID‐19 has emerged as a severe threat to public health and also becomes an 

economic burden worldwide (1). It is important to develop effective treatment strategies to 

control the pandemic as soon as possible (19, 20). It has been used a lot of treatments for 

corona patients as we mentioned at the beginning (5, 6, 21). The importance of this research 

lies in knowing the effectiveness and the safety of two antivirals, favipiravir and 

remdesivir, in treating COVID-19. Multiple clinical trials have been started to evaluate the 

safety and efficacy of these drugs in COVID‐19 patients. So far, there is no evidence or 

scientific studies that fully prove the effectiveness of either of them. The main goal of this 

study is to find out which of the two drugs is faster, more effective, and less time-

consuming in treating COVID-19 patients. We found that favipiravir is better than 

remdesivir in terms of effectiveness, and duration of treatment.  

In our research, we conducted this study with two groups of patients, one group received 

Remdesivir and the other one received favipiravir. The results came as explained 
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previously in figures (1-4). These figures show that the cases severity was almost the same 

in all patients. This means there is no difference among patients who have received the 

treatment of remdesivir from those who received the favipiravir. Through the study, most 

cases of patients were average, and compared to research and articles, the condition of 

patients was from mild to moderate. The FDA has also authorized and approved the use of 

remdesivir and favipiravir for patients whose condition is mild to moderate (6).  

Regarding patients staying in the hospital, there was a remarkable difference in the 

duration of patient’s hospitalization, as shown in Figure 5. Our data show that patients who 

received favipiravir had a shorter treatment time course in comparison to remdesivir. Those 

patients stayed for much shorter time in the hospital, even though they were in a similar 

disease severity to those who received remdesivir. It is very likely that they improved with 

the first dose and discharged due to a faster recovery. The patient’s stay in the hospital for 

favipiravir treatment was 1 up to 5 days. In contrast to remdesivir treatment, it ranged from 

4 to 9 days. It is possible that the patients who have taken favipiravir treatment have a 

better recovery because the easy way of drug administration, oral compared to parenteral. 

It is known that oral administration is less stressful to the patients in comparison to the 

parenteral. It is also possible that the spectrum of favipiravir is broader than remdesivir in 

case of covid-19.  In terms of comparing the two treatments, there is no evidence studying 

their effects in a comparative manner (7) until the time of this study.  

The two treatments have good clinical outcomes, and covid-19 patients have recovered 

(11, 13, 14, 17, 18) faster in comparison to no antiviral treatment. However, it is important 

to reduce the symptoms severity and the disease course in COVID-19 patients, especially 

if there is an infection in the lungs. For instance, studies have found successful outcomes 

so far with remdesivir, which has been approved in several countries (15-18). Positive data 

is also emerging on the possibility of favipiravir as a treatment for COVID-19, but still 

lacks sufficient evidence (11-14). While these emergent approvals and study developments 

on remdesivir and favipiravir are encouraging signs, it is important to monitor patients 

closely in a more detailed manner and report their outcomes or any unwanted side effects. 

In any case, studies are still ongoing research in order to reach to the most effective 

treatment with the safest side effect profiles. In the future, we may find a study dealing 

with this prospective and comparing the two treatments comprehensively with large 

number of patients from multi-centers trials.  

In conclusion, it has been shown that favipiravir has a remarkable effectiveness against 

COVID-19 in addition to its attractive characteristics such as broad-spectrum antiviral 

activity, high oral bioavailability ( > 97%), self-administration, and relatively low cost. 

Unlike favipiravir, remdesivir should be given at hospital under supervision and it is a very 

expensive drug. We hope that our research will be a starting point for other research that 

compares more cases of patients on a large scale to get the best antiviral treatment for 

COVID-19 patients.  
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Abstract 

'Eye Infections " among patients ” The aim of this study was to see how likely it is to spread the 

19-with COVID . If there is any difference between the symptoms among them and the symptoms 

. This study included 256 cases; we COVID(control( persons can show eye infections-of the Non

COVID-19 and 114 Non-got  142 positive with COVID  control. This search shows  the distribution 

sof eye infections among various age group  (1 - 60)  19 patients and control. The -years of COVID

vaccination, symptoms, chemotherapy, infection type. In addition the  data about ( age, residency,

differences of these standards between males and females show that the females are more likely to 

19 and Eye infections-get infected with CoviD.  

Conclusion:  There are differences between vaccinated and non vaccinated patients with infection 

of covid-19 

 

Keywords: Eye infection, COVID-19. 
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Abstract 

Background: Coronavirus infection has infected a lot of people around the world with 

increments in the percentage of infections among populations. This disease had an effect 

on several impacts on human life, including physical, social, and psychiatric sides, which 

influence several human behaviors and daily activities. The rules of quarantine that are 

applied by countries to control infection spread get a benefit for preventing further 

transmission of infection; but on the other side, several changes in human behaviors and 

psychological life that affect negatively daily human life which did not end at the finishing 

quarantine period, but may continue for a period. Here, the authors try to study the 

psychological effect of the COVID-19 pandemic and quarantine period on human life and 

daily habits. Several questions applied online in google form involved attitudes and 

practices toward COVID-19 that involve more than one side of life, either for current or 

future activities. COVID-19 quarantine period had a negative impact on human life and 

social communication, and a number of changes happened on the psychiatric side  

Keywords: COVID-19, depressed, quarantine period, behavioral changes, psychological 

state  

 

Introduction  

Covid-19 is the last pandemic infection that affects nearly the whole population and 

spreads worldwide. This disease started in Wuhan city in China and gradually transmitted 

further, which made the World Health Organization (WHO) declare this disease reached 

the pandemic stage and the need for all societies and organizations to stand up for facing 

this invasive (1). In Iraq, the number of infected patients is 405,000, people who died from 

COVID-19 are 9912, and healed people were 340,000 as of last counting statistical values 

from the Ministry of Health in Iraq on Oct 13, 2020. (2). During the growing up of this 

Attitude and Practice Towards COVID-19 Pandemic Infection and Its Psychological and 

Behavioral Considerations Among People During the Quarantine Period in Iraq 

mailto:yossraaljuboori@tu.edu.iq
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disease and trials of governments and health societies to control its invasive; a number of 

changes in the general behavior of people started to appear, like their lifestyle, cleaning 

and disinfectant uses, and so on. One of these changes is the daily behavior and 

psychological feelings in people(3). Because of the pandemic stage of Covid-19, 

quarantine and isolation of people and areas were applied for almost countries where the 

disease spread in order to decrease infection transmission and lower the contagious rate 

among the population. This change in daily life habits or obligatory sedentary lifestyle 

would make several comportments like confusion, stress, anger, sadness, or depression (4). 

The application of quarantine will lead to going away from the desired things, isolating 

from friends and relatives, stopping traveling, fear of getting an infection, especially since 

there is no approved medication to cure the disease, and continuous disinfectant and 

detergents use (5). All these changes will affect the social and psychological state of 

people, either medical staff or one of the populations, which will put effort into the social 

relationship or economic situation. (6,7,8). As the psychological states of the population 

deteriorated at different levels (depending on physician diagnosis), further issues appeared 

like poor contact with the colleagues, a decrease or stop following the last news of the 

disease, fear of getting hungry after inadequate basics supply like food on other daily 

beverages, suicidal thoughts or crime cases (9). These changes need urgent and serious 

governments and a human foundation for intervention in order to help the people, either 

healthy or infected. In our study, we try to focus on some psychological states and changes 

in daily habits during the quarantine period for populations either in the medical field or 

general population with different educational levels in Iraq. 

Materials and methods: 

In this study, a specific questionnaire formula made by google forms was done, and all 

data were taken online. 100 participants completed the answers, and their data were 

dependent. The study duration was from May 2020 to August 2020. SPSS version 20 was 

dependent on analyzing the data. 
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Results:  

The study was conducted online, and 100 participants' answers were collected.  

In the table (1), demographic data were arranged. Age, gender, academic stage, and other 

information were gathered, which consists of age groups of the participants, gender, 

academic degree, job title, and city of living in Iraq. 

Table (1): demographic data  

parameter  percent 

age group 

20-30 yrs 4% 

30-40 yrs 42% (42%) 

40-50 yrs 12% (12) 

50 -60 yrs 1% 

gender 
Male 34% 

Female 66% 

academic 

degree 

Baclorious 49% 

Master 30% 

Doctorate 17% 

undergraduate 

students 
4% 

job title 

Pharmacist 84% 

Physician 4% 

academic 

working in 

health society 

11% 

others 1% 

city of living 

Basra 44% 

Baghdad 25% 

Tikrit 13% 

Najaf 1% 

Thi-Qar 4% 

Kuot 2% 

Hilla 4% 

Sulaimanya 1% 

Erbil 1% 

Kirkuk 1% 

Karbala 1% 

Al Anbar 1% 
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Table (2) shows the attitude of people about coronavirus infection and the pandemic 

state that it reached. Several questions are listed in this table with the presentation of the 

results. Almost participants, at the beginning of disease spread, they do not rely upon or 

have believed that the disease could spread and reach our country until the infections 

reached the close countries, like Iran (89% answered yes when it reached the neighbored 

country). This rapidly and fast movement of the disease made the offices obligate 

employers to stop their jobs and enter quarantine at home, which created  a feeling of 

sadness or depression (42%), boring (52%), and they wanted to end this period rapidly for 

backing their normal daily life (56%). 
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Table (2): Attitude about Coronavirus and its pandemic state around the world  

After hearing about Covid-

19, your reaction was? 

Quite 
not 

interesting 
fear Ridicule  

45% 30% 22% 3%  

When the infection spread, 

did this make you re-

thinking about the disease? 

Yes No May be   

62% 

 

12% 

 

26% 

 
  

When Iran, South Korea, 

Japan had infected, did this 

change your thoughts about 

the disease? 

yes No May be   

89% 

 

3% 

 

8% 

 
  

Did you follow the daily 

map for Covid-19 

spreading 

Yes, daily 

Once or 

twice 

weekly 

Not daily 

but several 

times/week 

  

37% 33% 30%   

After reaching the infection 

to Iraq and spread to 

Europe, what was your 

feeling? 

anxiety fear depressed 
not 

affected 
panic 

51% 

 

 

26% 

 

 

10% 

 

 

8% 

 

 

5% 

 

 

Did you feel your job will 

introduce a great difference 

in facing the disease 

Yes No May be   

56% 

 

9% 

 

35% 

 
  

During quarantine period, 

did you feel sad or 

depressed? 

Yes No some times   

42% 11% 47%   

Do you feel boring at 

staying home? 

yes, some ties 

No, I am 

well to 

stay home 

usually   

52% 

 

31% 

 

17% 

 
  

After quarantine period, 

would you like to: 

 

 

Back to usual 

life before 

Corona? 

at home 

but do 

some 

activities 

out 

Back to 

50% of 

previous 

life 

stay out-

side 

almost 

the day 

 

56% 24% 19% 1%  

Do you want to meet 

people and start new 

relation-ship? 

Yes May be No   

45% 

 

33% 

 

22% 

 
  

Do you think you are better 

than others during 

quarantine period? 

yes may be No   

61% 

 

31% 

 

8% 

 
  

 

In the table (3), the practice that people did during this new pandemic event through still 

at home more than usual (65%), wearing masks and gloves (79.8%), reading more about 

this infection (78.8%), and educating his family and relatives about the disease (80%). 
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Table (3): Practice and activities towards and during the COVID-19 pandemic period 

did your office 

start to take health 

care advices with 

obligatory 

Yes Some times No  

65% 28% 7%  

if you were 

working at 

hospital but not 

quarantine one, 

you were : 

wear gloves and mask 

and decrease contact 

with patients unless 

necessary 

wear mask only and 

make my life as usual 

try to still in 

my room and 

not get out 

unless 

necessary 

other than, 

taking a long 

holiday to stay 

at home 

79.80% 4.80% 6% 9.50% 

when the 

infection reaches 

other countries, 

like Iran, South 

Korea, what was 

your reaction 

read more about the 

disease to face it 

buy antiseptics and 

disinfectants 

try to buy food 

and daily 

requirements 

did not change 

my life style or 

do anything 

78.90% 78.90% 45.30% 10.50% 

if you are 

working at 

pharmacy, what is 

your action 

towards the 

disease 

going to pharmacy daily 

and taking all safety 

measurements and 

warning people from the 

disease 

going to the pharmacy 

few days/week with 

all safety 

measurements with 

aware the people 

about the disease 

close the 

pharmacy due 

to fearing of 

transmit the 

infection to my 

family 

does not work 

at pharmacy 

42% 16% 6% 36% 

at your family, 

you try to: 

aware them from virus 

and try to disinfect what 

they buy 

feeling panic and 

avoid them to touch 

any-thing from out 

Re-assurance 

and do the 

disinfectant 

ways 

quarantine 

your-self at 

your room and 

never connect 

with them 

because they 

are not fear 

80% 9% 10% 1% 

after the disease 

spread, your job 

had been: 

once weekly twice weekly 
three times  

weekly 

four times 

weekly 

complete 

holiday 

4% 11% 19% 21% 45% 
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Discussion: 

COVID-19 pandemic period made a lot of changes in human life, and several changes 

happened either on a personal or social level. In this questionnaire, we tried to notify and 

report one side and changes in it; the psychological and behavioral changes and their effect 

on human life. This questionnaire was done at the beginning of the quarantine period in 

Iraq and answered by medical members (84% were pharmacists and 4% were physicians), 

related to the health system but academic work (11%). Females were 66%, and 34% male. 

The age group 30-40 years accounts for 42% of the participants, and 30-40 % accounts for 

12%. Their scientific degree was an undergraduate student (4%), bachelor's (49%), master's 

(30%), and Ph.D. (17%). Their city of living is distributed in Iraq, but higher present in 

Basra (44%) and Baghdad (25%). 

In table 2, the attitude of participants about COVID-19 and its effect on the world was 

mentioned. Firstly the participants were asked what their reaction was after hearing about 

COVID-19; the answers were 45% quiet, 30% not interesting, 22% fear, and 3% ridicule. 

The presence of illness in human life, especially if it is chronic or difficult to cure, makes 

changes in patients' minds, which can be simple to severe deterioration in mental state; that 

will affect the development of healing stages of patients (10) as seen in this study about 

22% were feeling of fear due to this new disease that spread worldwide and a little data 

were available. About 45% were quiet and took it easy without complications. The general 

behavior of humans during the pandemic attack will directly affect on sustaining and 

growing up of bad and unhealthy thoughts, which on the other hand, give a negative insult 

to human life (11). As the disease continued to spread, the ideas and future views also 

changed here 62% of participants answered "yes" if their thinking changed after the 

infection spread, who answered "no" were 12%, and "may be" were 26% who can mention 

as "no" answer. When the infections had been closed to Iraq, the percentage elevated to 89 

who said "yes" and answered "no," lower to 3%. The rapid infection spreads, put in mind 

the bad prognosis and expect the worse on different pathways, either on health, economy 

and human social life, and started to remember the past outbreaks and what worse adverse 

events made (12). This afraid of infection and what unknown sequences will to happen 

made 37% of people follow the spreading map of COVID-19 daily, once or twice weekly, 

33% or several times/week, and 30% transformed the person into a knowledge-gathering 
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person about the disease, this fact is also seen in Dubey S et al. 2020 (13). When asked the 

participants about their feeling after the outbreak of covid-19, 51% were anxious, 26% fear, 

190% were depressed, 5% were panicked, and 8% were not affected. Also, during the 

quarantine period, about 42% felt sad, not felt 11%, and sometimes sad or depressed were 

47%. WHO declined on its main site that this pandemic disturbs the mental state and allows 

disruption to in-person mental health services (14). Depression and other psychiatric 

behaviors give negative results on general health aspects; different studies also report these 

psychological changes and their impact on human life. Decrease in physical activity outside 

the home like exercises, shopping, going to daily job, driving a car, ….etc all will produce 

a number of changes in human behavior and connection delays (15,16,17).  

When the disease spreads, crowded areas and jobs sites form a critical point in the 

transmission of infection due to contamination, and the probability of the virus spreading 

is high, so we asked the participants if their job will introduce a difference in facing the 

disease, 56% answered "Yes," only 9% answered "No." This result can give an impression 

of the quality of the product by trade companies because of the fear state of the workers. 

COVID-19 affects all life and will give more negative effort to a human beings 

Now, we asked the participants if they felt boring at staying home; 52% answered "Yes, 

sometimes," 31% found their home staying is more comfortable, and only 1% answered 

usually. People who were continuing to work from home after the pandemic attack found 

their homes staying is well and maybe some boring can face. Also, this question is linked 

to another one about wanting to still be alone or back to form new relationships and meet 

people; 45% answered "Yes," 33% answered "may be," and 22% answered "No." Human 

life is social in nature and always favors living among relatives, and friends, making new 

friendships, and communicating with the grounds. The presence of a period that obligates 

the people to isolate from their friends, like COVID-19, can be made some to settle down 

feelings, and if this person had already some psychological disorders or minor personality 

problems can grow up and increase due to this quarantine (18,19,20,21) 

The last question in the attitude part, do you think your life is better than the others 

during the quarantine period? 61% answered "yes," "31%" answered "may be," and only 

8% answered "No." Such an impression of accepting the current situation gave a good 

quality of life, made people happy and convinced what they own. Psychological feelings, 
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if focused on a positive side, will improve the daily living habits of people and their 

thinking which leads to quiet and peace (22) 

Now, the 2nd part of our questionnaire involved people's practice toward COVID-19 and 

its psychological effects on behaviors and daily activities.  

People during the quarantine period and the pandemic state of COVID-19, a lot of 

changes in their life have happened. Daily activities, cleaning habits, and even food 

consumption were affected.  

The 1st question is, "did your office start to obligate the employers for health care 

advice?", 65% answered "yes", 28% answered "sometimes" and only 7% answered "no". 

Taking the advice about decreasing the contamination and spreading the infection is very 

important in improving general health aspects and decreasing disease complications. This 

question correlates with the 2nd one, what was your action during your job in a hospital, 

that is not a quarantine? 70.8% wear gloves and a mask to decrease contact with others 

unless necessary, 4.8% only wear a mask and make life, as usual, 6% still in their room 

and decrease contact with others, and about 9.5% took a long holiday to stay at home. If 

we notice the presents of patients' actions, almost all of them try to follow the right ways 

and healthy manners to minimize infection spread as WHO explains these advices and their 

role in keeping humans at least away from getting an infection. (23). Such findings in 

people's awareness of COVID-19 and its symptoms and development are also seen in 

(Singh AK et al. 2020), which is a study conducted in India (24). Also is linked to the next 

question, which involved the number of days/week for going job, 45% were a complete 

holiday, 21% were four ties /week, 19% three times weekly, 11% twice weekly, and 4% 

once weekly. At the beginning of the disease, not all the offices gave permission for 

employers to still at home, especially the production offices and companies, other than 

made shift-regimen to decrease the number of people at the same time to decrease the 

present for transmission. 

After the infection was transmitted outside China and reached Iran (besides Iraq from 

the eastern side), what was your reaction here? This question was asked to the participant, 

and their answer was: 78.9% read more about the infection, 78.9% bought antiseptics and 

disinfectants, 45.3% tried to buy food and other requirements, and only 10.5% did not 
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change their lifestyle. This can explain the data we found in the attitude part and show that 

a high percentage were fear or sad from getting this news about COVID-19, and it rapidly 

spread until it reached a pandemic stage. The feelings of terrifying or anxiety from getting 

an infection can create a number of actions to face this insult. Human is trying to face the 

difficulties of life, and what can help them to get this he will do it to survive (25) 

Now, the participants asked what is your action toward the disease if you are working 

at a pharmacy, 42% answered that they went to the pharmacy daily with safety 

measurements and worn the patients about infection spread, 16% had gone to the pharmacy 

a few days/week and took safety measurements, 6% closed their pharmacy due to fear of 

transmitting the infection to their family member and 36% did not work at the pharmacy. 

One of the adverse effects of the COVID-19 pandemic is the economic side. A number of 

people at companies' level suffered from a big loss in their income and business impact. A 

lot of jobs were lost, several employers had quit their jobs due to isolation procedures, 

decreased or prevented gathering and transport buses also stopped or obligatory to still hoe, 

all these gave a negative result on society and human life (26). 

The last question was "at your family level; you tried to do what?" people's presents 

were as follows: 80% were aware of their family from virus and disinfected what they 

bought, 9% were feeling panic and avoided them to touch anything outside home, 10% re-

assurance and follow the health advices, while 1% answered that quarantine himself at his 

room and never contact with them. Higher present shows for those with a positive effect 

and at the same time do not leave the healthy procedures and clean instructions. If almost 

people follow the right advices and wear face masks can lead to a decrease in infection and 

transmit the virus among populations.  

Conclusion:  

The pandemic insult of COVID-19 had a lot of adverse effects on human life, especially 

the psychological part and daily habits. If the human mood and psychological state change 

for the worse, this can affect his health and his relationships. Sadness, depression, and fear 

of the disease spread were noticed in people who participated in this study, but also higher 

present follow the healthy instructions and aware the around from the infection 

transmission.  
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Abstract 

Clinical trajectory and potential predictors for post-acute COVID-19 are largely unknown. To 

assess the predictive role of presenting symptoms, blood indices on admission and clinical 

comorbidities for post-acute COVID pneumonia recovery status after 14 day from resolution of 

fever or discharge from hospital. This observational cross-sectional and longitudinal study 

enrolling patients with COVID-19 infection who presented to the outpatients clinic or admitted to 

the hospital. A total of 151 patients were enrolled. Of these, 87(58%) patients had complete 

recovery and 64(42%) had partial recovery with persistent or new symptoms. Mild lung injury 

[OR(CI)=1.1(1-1.3), P=.012] and high platelet mean volume (PMV) [OR(CI)=0.2(0.1-0.9),P=.027] 

were predictors for complete recovery. Low hemoglobin (Hb) at presentation[OR(CI)=0.5(0.3-

0.8),P<.000], increased length of ICU stay[OR(CI)=1.1(1-1.8),P=.014], extensive lung 

injury[OR(CI)=1.1(1-1.4),P=.002], increased age[OR(CI)=1.2(1-1.4),P=.002], and shortness of 

breath at presentation [OR(CI)=1.6(1-6),P=.020]were predictors for persistent shortness of breath, 

while high Hb[OR(CI)=1.6(1-2.6),P=.036] ,extensive lung injury[OR(CI)=1.1(1-1.4),P=.004], and 

productive cough at presentation[OR(CI)=2 (1.4-6),P=.042] were predictors for persistent fatigue. 

Conclusion: Mild lung injury and high PMV were predictors for complete recovery without 

persistent symptoms. A long-term follow up study is required for better understanding of post‐acute 

COVID‐19 recovery status. 
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Abstract 

Modern human pandemic disease that have large of world population concern and many 

challenges is coronavirus infection disease (Covid19). It had affect the population life directly or 

indirectly; Therefore, The Iraqi Ministry of Health (MOH) and numerous scientific agencies had 

advised to promote population for receiving Covid19 vaccines as Largest astride of an attempt to 

reduce the serious challenges burden of Covid19 in global. One to evaluate prevalence of the 

vaccinated southern Iraqi population with the dissimilar kinds of Covid19 vaccines. 2- Compare 

the vaccinated and unvaccinated of the southern Iraqi population with explore some predictors 

circumstances faced toward receiving the diverse kinds of COVID19 vaccines. Online Based 

Cross-Sectional Observational Study (OBCSO study) utilized validated questionnaire in order to 

accomplish on general population in the south of Iraq and distribute among the different types of 

social media like Facebook, WhatsApp and others from 5 February to 5 April2022. A total of 621 

of southern Iraqi participants enrolled in data analysis. Half of participants were 50.08% female 

and other half were 49.92% male with 52.33%of the participants were married. About two-third of 

the participants accepted to receivecovid19 vaccines (75.68%),while 24.31% of the participants 

were unvaccinated(14.65%of them hesitant and 9.66% rejecters).Most of participants were from 

Basrah city(79.87%) and more than half of them were vaccinated and other were 

unvaccinated(71.98% versus28.02%)(P value=0.000).Two-third of the participants had graduated 

degree bachelor and more (75.8%)and the percent of vaccinated group of them were significantly 

higher than unvaccinated(80.9% versus19.1%)(P value = 0.000). Less than half of the participants 

were the healthcare providers (35.91%) and the percent of vaccinated group of them were 

significantly higher than unvaccinated (82.96%versus17.04%) (P value=0.002). A small percent of 

the participants had a chronic disease (15.46%) and 79.17%of them accepted to receive covid19 

vaccines which was higher than unvaccinated (20.83%, where9.3%hesitant and 11.45% 

rejecters).More than half of participants had sign and symptoms of Covid19 infection(61.84%)and 

Covid-19 Vaccination Acceptance or Hesitancy and its Associated  

Circumstances:  A Web Based Survey 
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78.39% of them were vaccinated which was significantly higher than unvaccinated (21.61%) (P  

value= 0.046) and only 41.22% of them were diagnosed by doctor. More than half of the 

participants had one of the family members and/or friends died from corona virus (66.51%) 

and79.18% of them were vaccinated which was significantly higher than unvaccinated (20.82%) 

(P value=0.004). 

Conclusion: From above results, the percent of covid19vaccinesacceptance was higher than 

hesitancy and rejection. The higher rate of covid19 vaccines acceptance could be related to many 

factors that might affect on the success of vaccinated programs, including: level of education, place 

of living, had sign and symptoms of Covid19 infection have family members and/or friends died 

from covid19 and are members of the health care providers. 

 

 

 

 

 

 


