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								Phenethyl isothiocyanate Regulates the Cancer Stem Cell Phenotype of SNU449 Hepatocellular Carcinoma Cells via STAT3-CD44 Axis
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SUMMARY

Cancer stem cells play an essential role in resistance to therapy, invasion, metastasis, and recurrence. CD44 is one of the well-known surface markers for hepatocellular carcinoma, and its expression level is related to poor survival and a high recurrence rate. The effect

of phenethyl isothiocyanate (PEITC) on SNU449 hepatocellular carcinoma cell line cancer stem cells is not known. The goal of the present study was to investigate whether PEITC regulates the cancer stem cell phenotype of SNU449 cells. Cell viability, colony formation, and wound healing assays were performed to determine proliferative and migratory characteristics. Caspase 3, CD44, Akt/ mTOR, and p38/STAT3 protein expression levels were measured by Western blotting. Compared to control confluence, gap fill, and

migration rate were increased while half gap time was decreased in PEITC-treated cells. Compared to control-treated cells, CD44 (3.2- fold) and p-STAT3 (2.44-fold) protein expressions were upregulated in PEITC-treated cells. Results of this study suggest that STAT3-

mediated upregulation of CD44 leads to the gain of cancer stem cell phenotype of PEITC-treated SNU449 cells.
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Merve DENİZALTI *º

* ORCID: 0000-0001-5363-606X, Hacettepe University, Faculty of Pharmacy, Department of Pharmacology, Ankara, Turkey

° Corresponding Author; Merve Denizaltı

Phone: +90 312 305 2131,E-mail: denizalt@hacettepe.edu.tr

SUMMARY

Chronic wounds are one of the common and serious diabetic complications that also impose a significant financial burden on society. Since comprehensive treatment for chronic wounds has not

yet been found, new treatment recommendations are needed. The beneficial effects of hydrogen sulfide (H2S) on wound healing have previously been demonstrated in healthy or diabetic animal models.

H2S has also been found to accelerate wound closure in cells and animal models. H2S is beneficial in diabetic wound healing, but its effect on wound healing under diabetic conditions has not yet

been elucidated. In this study, we investigated the effects of H2S and reactive oxygen species (ROS) on wound healing in fibroblasts under high glucose conditions. We used 2,3-bis-(2-methoxy- -nitro-

5-sulfophenyl)-2H-tetrazolium-5-carboxanilide (XTT) and scratch migration assay to investigate fibroblast cell viability and wound healing migration. We showed that H2S enhanced wound healing

in fibroblasts incubated with high glucose by increasing cell viability, proliferation, migration, and attenuating ROS. According to our results, exogenous H2S reduced oxidative stress during wound repair.

In conclusion, H2S accelerated wound healing, which may be related to inhibiting oxidative stress.

Key Words: Wound healing, fibroblast, high glucose, hydrogen sulfide
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SUMMARY

Precocious puberty (PP) is the beginning of secondary sexual characteristics before eight years of age in girls. “Central precocious puberty (CPP)” occurs due to early activation of the hypothalamuspituitary- gonad axis. “Peripheral precocious puberty (PPP)” is a rarer, and different condition that sidelines the hypothalamuspituitary- gonad (HPG) axis, and it depends on the peripheral causes. Metabolomics is the identification, and quantitation small molecule metabolites (<1000 Da) in a certain period. This study aimed to determine the plasma, and urinary metabolic profiles of girls, who were diagnosed with CPP (n=50) or PPP (n=47), and compare their results to control group (n=50). Metabolomics analysis was performed by using gas chromatography-mass spectrometry. After the complex chromatograms were deconvoluted, and aligned, the metabolites were identified using retention index libraries. The results were evaluated statistically using univariate, and multivariate analysis. Binary compressions were performed between groups, and metabolites from amino acids were found to be significantly different between the groups. These alterations in metabolites are suggested for potential biomarkers of PP; however, more comprehensive studies are needed to verify these data, and for validation. In the future, the metabolic alterations underlying different diseases, particularly those of endocrine origin, should be evaluated with mechanistic toxicological studies. This will help the researchers to develop new therapy options, particularly for PP.

Key Words: Central precocious puberty, gas chromatography-mass spectrometry, metabolomics, peripheral precocious puberty.
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SUMMARY

Pancreatic adenocarcinoma is an aggressive and fatal malignancy due to the lack of early diagnosis and poor therapeutic response. At this point, determining the anticancer potential of non-toxic natural compounds is essential. Caffeic acid phenethyl ester is a bioactive compound with different activities. In this study, the toxicity of caffeic acid phenethyl ester was estimated by in silico methods in 14 pancreatic cancer cells, and its anticancer activity was evaluated in rat adenocarcinoma cells. According to the in silico results, caffeic acid phenethyl ester had anticancer properties without causing severe toxicity. Subsequently, we investigated the effects of caffeic acid phenethyl ester on rat pancreatic cancer (ASML) cells. Caffeic acid phenethyl ester reduced ASML cell viability by up to 27% in a dose- (5, 10, 20, 40, and 80 μM) and time-dependent (24, 48, and 72h) manner. In the scratch assay, only 80 µM caffeic acid phenethyl ester statistically considerably inhibited ASML cell migration at 24 h. On the other hand, at 48 hours, all doses of caffeic acid phenethyl ester statistically remarkably decreased cell migration. Caffeic acid phenethyl ester also decreased ASML colony numbers at 5 µM and 10 µM compared to the control and completely suppressed colony formation at ≥ 20 µM. Our results revealed that caffeic acid phenethyl ester showed anticancer potential against human and mouse pancreatic cancer cells in silico and significantly inhibited the viability, migration, and colony formation of ASML cells in vitro.

Key Words: pancreatic cancer, caffeic acid phenethyl ester, ASML cells, anticancer activity, cytotoxicity.
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SUMMARY

This study aimed to assess the differences in inflammatory markers and modified Glasgow prognostic score (mGPS) among patients diagnosed with gastric cancer who underwent subtotal or total gastrectomy and to evaluate the diagnostic performance of these markers in predicting prognosis. The study included 103 patients diagnosed with gastric cancer who had undergone subtotal (n:48) or total gastrectomy (n:55). The inflammatory indices were respectively calculated as follows: neutrophil to lymphocyte ratio (NLR) = neutrophil count/lymphocyte count, platelet to lymphocyte ratio (PLR) = platelet count/lymphocyte count, systemic immune-inflammatory index (SII) = platelet count × neutrophil count/ lymphocyte count, C-reactive protein (CRP) to albumin ratio (CAR) = CRP / albumin levels. The mGPS was determined using established criteria based on CRP and albumin levels. The endpoint was the 3-year survival outcomes for all patients. The mean age of the patients included in the study was 65.9±9.7 years, and the vast majority were male (68.9%). The results of the inflammatory indices were not statistically significant between the subtotal and total gastrectomy groups. Multiple Cox regression analysis showed that elevated SII (HR = 1.12, p < 0.001) were independent predictors of the 3-year mortality. In predicting the 3-year mortality, SII demonstrated superior diagnostic performance compared to other inflammatory indices (Area under the curve: 0.843, Sensitivity: 90.5%, and Specificity = 67.1%). SII could be an essential screening tool for predicting long-term prognosis, regardless of the surgical procedure in patients with gastric cancer who have undergone subtotal and total gastrectomy.

Key Words: Gastric cancer, gastrectomy, inflammation, prognosis.
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SUMMARY

The aim of this study was to evaluate the appropriateness of the administration of drugs in critically ill patients receiving enteral feeding support. This prospective, observational, and descriptive study was conducted in the reanimation unit of a university hospital. A clinical pharmacist on the intensive care team evaluated the drug administration of enterally fed patients at daily visits. The necessary interventions for incorrect drug administration via the feeding tube

detected in the patient’s treatment were reported to the responsible physician. Thirty patients who met the relevant criteria between December, 6 and April,1 2022 were included in the study. Fifteen (50%) of the patients were female, and the mean age of all patients was calculated as 49.16±20.23. It was determined that 76% of the patients received nutritional support via feding tube. The appropriateness of 74 drugs, 36 of which were different, administered

via the feeding tube of these patients was evaluated. Thirty-three of the 36 medications were in solid dosage form Most of the drugs administrated by tube (94.6%) were in dose form appropriate for tube administration, whereas 17.56% of the administration method was incorrect. Unlike the recommendations, solid dosage forms are primarily applied in drug administrations made via feeding tubes. It is thought that the creation of algorithms that can be used in clinical

practice for the correct method of administering the limited number of drugs available for application will contribute to the effectiveness and safety of the treatment.

Key Words: Enteral nutrition, feeding tube, drug administration, drug-related problems.
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SUMMARY

Rheumatoid arthritis (RA) is a systemic autoimmune disease characterized by painful, swollen, and inflamed joints. Individual, genetic, and environmental factors influence the development of the disease, which causes involvement not only in the joints but also in other extra-articular tissues. However, the etiopathogenesis of the disease has not yet been fully elucidated. NLRP3, a crucial component of the innate immune system, may contribute to recurrent and

chronic inflammation, resulting in inflammation-related diseases. Therefore, we aimed to examine the expression pattern of NLRP3 in peripheral blood mononuclear cells isolated from patients with RA using immunocytochemical approaches in this study. Our findings demonstrated that NLRP3 expression was significantly increased in patients with RA compared to the healthy controls (p<0.01). The highest expression among the patient groups was observed in the active period cases, and this expression considerably increased compared to the control group (p<0.01). Patients in the remission period possessed the lowest expression among the patient groups. Since female gender is considered an independent risk factor for the disease, the effect of gender on expressions was also investigated. NLRP3 was expressed at higher levels in female patients than in males; however, this difference was not significant (p>0.05). The expression patterns of the patient and control groups suggest that NLRP3 may be involved in the development and progression of the disease. To our knowledge, our study is the first research investigating NLRP3 expression profile in peripheral

blood mononuclear cells obtained from patients with RA using immunocytochemical approaches. The results of our study highlight significant aspects. However, further research using more sensitive methods with a larger number of cases is required to assess the function of NLRP3 in RA and to provide a deeper insight into the mechanism.

Key Words: Inflammasome, inflammation, NLRP3, rheumatoid arthritis.
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SUMMARY

Triple-negative breast cancer (TNBC) is the most aggressive subtype of breast cancer. It lacks hormonal and growth factor receptors commonly expressed by other types of breast cancer, making it difficult to treat by conventional treatments. Although gene therapy might be a therapeutic option, delivery of genes into TNBC cells is still an obstacle. In this study, it was aimed to overcome this obstacle by folic acid (FA) conjugated polyplex formulations to target the folate receptor, which has been reported to be overexpressed in TNBC cells. Non-covalent complexes of FA and linear polyethyleneimine (LPEI) polyplexes (FA-LPEI polyplexes) were prepared at six different ratios. After characterization studies, cytotoxicity and transfection ability were evaluated. Conjugation of FA by increasing amounts of LPEI polyplexes increased the size from 204.1 to 469.8 nm. Their PDI values were between 0.31-0.51, and zeta potentials were positive. After treatment with polyplex formulations, cell viability decreased significantly, starting from 3:1(w/w) LPEI:pDNA ratio and from 3:3:1 (w/w/w) FA:LPEI:pDNA ratio. Cell viability decreased below 70%, only above the 5:1 (w/w) LPEI:pDNA ratio. Adding of FA to polyplex formulations reversed the cytotoxicity of P3, P4, and P5 formulations. Although LV-RFP pDNA was delivered successfully into 4T1 cells by all formulations, fluorescent microscope images

showed that the optimal formulations were FA-P3 and FA-P4. This gene delivery system, generated by the non-covalent conjugation of FA to polyplexes, increased the uptake and decreased the cytotoxicity of LPEI polyplexes. Non-covalent complexes of FA-PEI polyplexes represent promising delivery systems in gene therapy, directed against cancer cells expressing folate receptors.

Key Words: Triple-negative breast cancer, gene therapy, delivery system, folic acid, polyethyleneimine, polyplex
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SUMMARY

In this study, 5 new Schiff base compounds containing triazole-imidazole rings were synthesized. Compounds containing this binary system have been realized for heterocyclic imine derivative compounds. According to literature information, these obtained compounds are expected to have potential biological activities such as anticonvulsant and antimicrobial activities. In the first step of the synthesis, iminoster derivative compounds (1a-e) were obtained from aryl/alkyl nitrile compounds by the Pinner method. In the second step, ester ethoxycarbonyl derivative compounds (2a-e) were obtained by the reaction of aryl/alkyl iminoester (1a-e) compounds with ethoxycarbonyl hydrazine compound. The resulting ester ethoxycarbonyl hydrazones were reacted with hydrazine hydrate, and the corresponding triazole-amine (3a-e) compounds were obtained using the method given in the literature. In the original step of the study, the 5-substituted-4-amino-1,2,4-triazol-3-one compounds (3a-e) were reacted with 4-imidazole carboxyaldehyde and five new Schiff bases 4-{[((1H-imidazol-4-yl)methylene]amino}-5-substituted-2,4-dihydro-3H-1,2,4-triazole-3-one compounds (4a-e) were obtained. A series of 5 new 5-substituted-4-{[(1H-imidazol-4-yl)methylene]amino}- 2,4-dihydro-3H-1,2,4-triazole-3-one (4a-e) were synthesized, and their physical properties and IR, 1H-NMR, and 13C-NMR spectral analyses were performed to elucidate the structures of the compounds. The pancreatic lipase enzyme inhibition activities of the obtained new Schiff base compounds were investigated. They showed average activity against the positive control “Orlistat”.

Key Words: Iminoester, Schiff base, triazole-imidazole, ester ethoxycarbonyl hydrazones, pancreatic lipase enzyme inhibition
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SUMMARY

Melanoma is classified as one of the most common cancers with an increasing incidence rate, and the conventional treatment options that come with undesirable effects decrease the life quality of patients. Herein, Carbopol-based nanoemulgel formulations for local delivery were designed as an alternative therapy option for systemic administration. Topical drug delivery systems containing Oxaliplatin, a cisplatin derivative anticancer drug used treating

colorectal cancers, were evaluated for their potential for melanoma treatment. Nanoemulgel formulations with particle size under 300 nm were prepared and characterized regarding droplet size, zeta potential, and liquid crystal formation. The viscosity, as a critical attribute for topical drug delivery systems, was also evaluated, and the pseudoplastic behavior of these novel drug delivery systems was confirmed. The controlled drug release pattern was shown with in vitro drug release studies with a significant difference from oxaliplatin when applied in solution. In vitro cell viability evaluation with L929 mouse fibroblast cell line confirmed the biocompatibility of prepared formulations, and the anticancer effect of novel nanoemulgel formulations was presented in B16-F10 mouse melanoma cell line. In conclusion, the anticancer potential of Oxaliplatin nanoemulgels was shown in vitro as a therapy option for melanoma, and the advantages of emulsion and gel-based drug delivery systems were combined in a nanotechnology platform for effective and patientfriendly application of an anticancer therapy for melanoma.

Key Words: Nanoemulsion, nanoemulgel, melanoma, cancer, drug delivery systems.
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SUMMARY

Carbamazepine, an anticonvulsant drug is one of the suitable active compounds for the study of crystal and polymorphism. Hydrate formation or dehydration of a given hydrate may affect the overall performance of the ultimate formulations and it has been estimated that more than 30 % available active drug compound can form a hydrate. The anhydrous form of the compound always shows higher aqueous solubility and dissolution parameters as compared to hydrates. This ultimately led to improved bioavailability when the rate limiting step for the absorption is dissolution rate. The purpose of the present investigation was to compare various techniques for the formation of Carbamazepine dihydrate from anhydrates and also to discriminate crystal forms of Carbamazepine by Melting point, FTIR, DSC, Powder X-ray diffractometry analysis, NMR, scanning electron microscopy, solubility and intrinsic dissolution testing. Carbamazepine phase transformation of solid state occurs when exposed to the environmental condition, which can affect the performance of the drug and the formulations.

Key Words: Carbamazepine, dihydrate, solubility, intrinsic dissolution rate, polymorphism,
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SUMMARY

A quantitative structure-activity relationship (QSAR) study has been carried out for 32 N3 substituted 3H-thiazolo[4,5-b] pyridin-2-one derivatives as potential antioxidant drug candidates. The genetic algorithm (GA) and multiple linear regression analysis (MLRA) were used as appropriate techniques for descriptor selection and correlation model generation. The four best regressions for predicting the ability to scavenge the DPPH radical were generated as threeparameter QSAR models with the highest statistical characteristics and predictive power. It was shown that a set of 2D, 3D, and Molecular properties descriptors play a crucial role in antioxidant activity enhancement. Small hydrophilic molecules with the minimal distance of specific atoms and fragments from the center of mass, neglectable electronic density redistribution between the distant atoms, and molecules keeping strong symmetry of electronegative

atoms along the 1st principal component axe exhibit higher activity. Validation parameters of the generated models allow us to state that they satisfy the statistical requirements for their goodness-of-fitting with no current overfitting. The predictive ability of the constructed models was assessed with both internal and external validation approaches and estimated with the leave-one-out and leave-groupout cross-validation coefficients (Q2LOO and Q2 LGO). The values of Q2 LOO (0.7060  0.7480) and Q2 LGO (0.6647  0.7711) are reasonable, showing that the models are significant and robust to predict the free radical scavenging activity of the compounds from both training and validation sets. Applicability domain-defining technique was employed in the obtained models, and indicated that most structures were adequately represented by the chemical space of the models.

Key Words: 3H-thiazolo[4,5-b]pyridin-2-one, QSAR, multiple linear regression (MLR), antioxidant activity, applicability domain
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SUMMARY

Some new triazole containing acetamide derivatives 9-20 using paracetamol as starting material were synthesized, and their structures were verified by FTIR, NMR (1H and 13C) and mass spectral data. Compounds 9-20 were tested against five human cancer cell lines (lung cancer A549, chronic myelogenous leukemia K562, breast cancer MCF-7, prostate cancer PC-3, neuroblastoma SH-SY5Y cell lines) for in vitro cytotoxic activities. They were also evaluated their cytotoxic effect on mouse embryonic fibroblast cells (NIH/3T3) to define selectivity by MTT assay. Additionally, we evaluated the potential mPGES-1 and COX-1/2 inhibitory effect of twelve target compounds 9-20. While none of the synthesized compounds exhibited significant inhibition against both cancer cells and mPGES-1 as well as COX-1/2, it was determined that they were not cytotoxic against healthy cells, too. Finally, ADMET properties of newly synthesized compounds were estimated using in silico methods.
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SUMMARY

Sertraline is one of the selective serotonin reuptake inhibitors indicated in major depressive disorder. Schizophrenia is a mental disorder with frequent depressive symptoms. Sertraline is thought to be useful for the treatment of depressive symptoms in schizophrenia. The objective of this study is to formulate sertraline-containing nanofiber strips produced by the electrospinning process, that can be easily dispersed by the buccal route, suitable for the use of schizophrenia patients. Here, various ratios (5%,7.5%, and 10%) of polyvinyl pyrrolidone (PVP) polymer solutions were prepared, and electrical conductivity, viscosity, and surface tension characterization studies were performed on polymer solutions. After characterization studies, a polymer solution containing 5% PVP was selected to prepare nanofibers. Nanofibers were obtained using the electrospinning method, each strip containing 5 mg sertraline. It was observed that the chosen

optimum formulation nanofiber had an average particle diameter of 371-439 nm in the SEM image. Tensile strength and elongation at break percentage values of 5% PVP-sertraline nanofibers values were 0.449±0.284 (Mpa) and 22.6±3.66 (%), respectively. The loading capacity and encapsulation efficiency of the formulation are 4.53±0.31% and 79.61±10.56%, respectively. In vitro drug dissolution studies showed that sertraline-containing buccal nanofibers conformed to the Hixson-Crowell kinetic model.
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SUMMARY

Neuroblastoma is a sympathetic nervous system cancer. Neuroblastoma most commonly affects children under five years of age and is the most common solid tumor in childhood. Topotecan is a topoisomerase 1 inhibitor. Carvacrol and epigallocatechin gallate are naturally derived substances with anticancer, antioxidant, and apoptotic properties. Our study aimed to evaluate the effects of topotecan, carvacrol, epigallocatechin gallate, topotecan+carvacrol, and topotecan+ epigallocatechin gallate combinations on the apoptotic signaling pathway. IC50 values were determined in neuroblastoma and healthy astrocyte cells using the MTT assay. Apoptotic mRNA expressions (topoisomerase 1 and 2, p53, BCL2, BAX, caspase 9, caspase 3, IL1, TNFα) in astrocytes and neuroblastoma cells at the neuroblastoma IC50 dose were analyzed using quantitative realtime PCR. Topotecan and carvacrol did not exhibit selective cytotoxic effects between healthy astrocytes and neuroblastoma cells. However, we found that the combination of topotecan+ epigallocatechin gallate and topotecan+carvacrol with epigallocatechin gallate showed selective cytotoxic effects on the neuroblastoma cell line compared to astrocyte cells. The obtained mRNA results can be interpreted as the initiation of apoptosis in neuroblastoma cells in the topotecan, carvacrol, epigallocatechin gallate, and topotecan+epigallocatechin gallate groups.

Further studies are needed to investigate this matter in more detail.
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SUMMARY

The goal of creating meloxicam-loaded microemulsion formulations was to increase meloxicam permeability through the skin. Using pseudo-ternary phase diagram construction and full factorial design, eight formulations with three independent variables (water percent, oil percent, and surfactant/co-surfactant percent) were selected to be prepared. This research evaluated the formulation’s characteristics, including droplet size, viscosity, and release profile. FT-IR and DSC techniques were also utilized to investigate the effect of microemulsion components on rat abdomen skin, and the permeability of meloxicam-loaded microemulsions via rat abdomen skin was also evaluated by calculating permeability parameters such as Jss, Dapp, Tlag, ERflux, ERD, and ERP. When compared to a saturated aqueous solution of meloxicam as a reference, the findings showed that all microemulsion (ME) formulations considerably increased meloxicam permeability through rat skin. Water percent had a direct and significant relationship with Jss, and oil percent had a direct and significant relationship with Dapp, according to analysis regression. ME components also caused alterations in the skin’s lipoprotein bilayers, which might enhance formulation permeability through the skin.
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SUMMARY

Grapefruit juice, which discovered to interact with felodipine for the first time, is now known to interact with more than 80 drugs. Statins are among the drugs that interact with grapefruit juice. Grapefruit juice-statin interactions were first investigated in 1998 in human pharmacokinetic studies with lovastatin and simvastatin. The pharmacokinetic and pharmacodynamic basis of the interaction has been extensively investigated in studies. Flavonoids and furanocoumarins, the main components of grapefruit juice, have been reported to cause drug interactions. Furthermore, statin-grapefruit juice interactions occur mostly through inhibition of cytochrome-3A4 (CYP3A4), to a lesser extent through inhibition of P-glycoprotein (Pgp) and organic anion transporting polypeptides (OATPs). Changes in plasma drug levels as a result of interaction may increase the side-effect of statins or reduce their therapeutic efficacy. Therefore, patients using statins are generally advised to avoid grapefruit juice consumption.
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SUMMARY

Cancer, having high morbidity and mortality rates, has become a significant public health problem in recent years, and it is the second leading cause of death after heart disease in the world. Metastases are one of the most serious complications of cancer and bone metastases are detected in 2/3 of metastatic cancer cases. Therapy approaches in bone metastases can be classified as surgery, bisphosphonates, radiotherapy, and radionuclide therapy. Radionuclide therapy using alpha and beta-emitting radionuclides is more selective and effective than other local and systemic treatment methods, and this feature provides superiority over other therapeutic methods. Radionuclide therapy is used in bone metastasis to reduce pain, to kill tumor cells, to prolong life span, and to improve quality of life. In recent years, alpha-emitting radiopharmaceuticals [such as Radium-223 (Ra-223) chloride] and beta-emitting radiopharmaceuticals [such as Strontium-89 (Sr-89) chloride, Lutetium-177 (Lu-177) labeled Ethylenediamine Tetra Methylene Phosphonic Acid (EDTMP), Samarium-153 (Sm-153) labeled EDTMP] are introduced in the clinic for especially the treatment of painful bone metastases and on the other hand new radiopharmaceutical development studies also continue intensively, like Actinium-225 labeled prostate-specific membrane antigen-617 (Ac-225-PSMA). Number of studies are proven that using radionuclide therapy in bone metastases improves the patient’s general health, reduces pain and the risk of pathological fractures, and increases survival. This review presents an overview of radionuclide therapy used in bone metastases. In this context, following the general information about radiopharmaceuticals, the importance of radiopharmaceuticals used in bone metastases therapy is explained with experimental and clinical studies examples.
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SUMMARY

Thirdhand smoke (THS) is a newly described environmental health hazard that might be defined as residual cigarette smoke that occurs due to the accumulation of toxins of second-hand smoke (SHS) in the smoking environment. In addition, the chemicodynamic of THS may alter due to the interaction with other gases and chemicals in the environment. THS may cause serious health outcomes in the lungs, liver, skin, heart, and nervous system as well. Hence, it is thought to represent a major health hazard for people, particularly children, who are exposed to THS, where they interact more frequently with these surfaces exposed to THS via hand-to-mouth transfer. In the present study, it was aimed to summarize the proposed toxicity mechanisms based on in vitro and in vivo studies based on target organ toxicity. In this study, it is aimed to review the toxicity mechanisms of THS based on in vitro and in vivo studies on target organ toxicity. Recent studies reported that THS might induce unwanted effects in the respiratory, cardiovascular, nervous, hematopoietic, and skeletal systems and skin. Literature data indicated that THS-mediated oxidative damage and an increase in inflammatory response may play an important role in the pathogenesis of cardiovascular and neurobehavioral diseases, especially the target organ lung. In the future, THS might be defined as a preventable environmental risk factor. Therefore, further studies on THS are needed to define its toxicity mechanism as well as increase social awareness and legal regulations.
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SUMMARY

Cystic Echinococcosis (CE) is a type of zoonotic infection that can be caused by a specific form of a parasite called Echinococcus granulosus sensu lato. Mainly, imaging techniques are utilized to diagnose CE. Serological tests are only used when imaging findings are atypical. Additionally, laboratory assays including, direct microscopy and PCR are used to confirm of diagnosis after treatment though obtained negative results with these tests cannot be ruled out the diagnosis. Specific miRNAs produced by the parasite could be used as markers to diagnose and monitor CE. This research investigates the diagnostic potential of parasite-derived miRNAs compared to the presence of protoscolex in animal-derived hydatid cyst samples. Accordingly, egr-let-7-5p, egr-miR71-5p, and egr-miR-9-5p were positive in 26, 25, and 11 out of 30 samples (86.6%, 83.3%, and (36.6%), respectively. There was no relationship between protoscolex presence and detection of either egr-let-7-5p or egr-miR-9-5p (p>0.05). On the other hand, egr-miR71-5p positivity was found to be statistically significant compared with protoscolex presence (p=0.04). As a result, egr-miR-71 is a promising potential target for the diagnosis of CE. Additional research is necessary to assess the diagnostic value of miRNAs in CE using a larger group of samples.
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SUMMARY

The validated method for determining ketoconazole in plasma rabbit is not yet reported. The HPLC-UV method is simple, rapid, cost-effective, sensitive, and only requires a small blood sampling. The chromatographic system used a mobile phase consist of NaH2PO4:Acetonitrile (30:70) and stationary phase as a reversedphase C18 column (250 x 4.6 mm, 5 μm) at a flow rate of 1 ml/min and detection wavelength of 240 nm, and the retention time of about 5 minutes for ketoconazole and 11 min for itraconazole

as internal standard. The peak of ketoconazole can separate from other peaks and has no interference from the diluent, indicating this method was selective to detect ketoconazole. The calibration curve presented linearity in the 0.05-8 μg/ml with R2=0.9969, which

showed good linearity. Precision and accuracy of the method were obtained. The result is 9.47 %diff and 10.13-12.08 RSD% for LLOQ and 0.59-3.94 %diff and 1.82-13.56 %RSD <20% for low, medium, and high levels. The LLOQ in this method is 0.05 μg/mL. Plasma stability under storage in a freezer (-200C) for three days was studied. The validated analytical method was successfully applied to determine the pharmacokinetics parameter of KTZ after a single oral administration.
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SUMMARY

We have successfully extracted a novel geranyl flavanone from the root barks of Glycosmis mauritiana. The structure was elicudated as 6-geranyl-5-hydroxy-3′-methoxy-7, 8- (2”, 2”-dimethyl pyrano) flavanone- 4’-O-D-glucopyranoside (GM-1), along with 3 known

compounds;1-hydroxy-2,3-dimethoxy-10-methylacridin-9-one (GM-2), 1,3,5-trihydroxy-10-methyl-4-(3-methylbut-2-enyl) acridin-9-one (GM-3), 6,11-dihydroxy-3,3-dimethyl-12Hpyrano[ 2,3-c]acridin-7-one (GM-4), was separated and identified by a variety of spectroscopic techniques. The range of inhibition against four bacteria examined was shown to be 4-25 mm; the GM-1 revealed a significant inhibition zone.
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SUMMARY

S. myosotiflora A. DC., the horny little devil, is a tropical creeping plant which popularly consumed as a male aphrodisiac, energy booster, and lumbago reliever in the old traditional medicine. The scientific studies showed that the plant able to increase sexual behaviors and testosterone levels in male rats. However, its toxicity effect still remained unknown. Therefore, this study aimed to investigate the toxicity effects of S. myosotiflora methanol extract (SMME) through in vitro and in vivo studies. The SMME was subjected to the brine shrimp lethality test (BSLT) to determine the LC50. Acute and subacute toxicity studies according to the Limit Test of OECD guidelines no. 425 and 407 were carried out through oral gavage accordingly. It was found that the LC50 of SMME was 674.4ppm while its LD50 via acute test was more than 5000 mg/kg. Neither sign of toxicity nor significant difference in food intake, weight gain, gross necropsy, hematological and biochemical analyses, and histological evaluation were recorded between the subacute of control and treated groups except the levels of AST and testosterone in male and sodium and triglycerides in female rats. The increase of testosterone in male rats might occur through a specific pathway as the SMME did not increase the hormone level in the female’s. According to Globally Harmonized System (GHS) classification, SMME in this study can be classified as Category 5 (Safe) and nontoxic. Data from this study can be served as a primary predictive guide for future research in assessing the efficiency and safety of S. myosotiflora consumption for human trials.

Key Words: Smilax myosotiflora, aphrodisiac, acute, subacute, toxicity, BSLT.




							

						  

							
								Determination of Antioxidant Activity of Salvia sclarea L. and Its Inhibitory Effects on Acetylcholinesterase and Monoamine Oxidase A

Yasemin Yücel YÜCEL*°, Ebru ÖZDEMİR NATH**

* ORCID: 0000-0002-6595-6850, Department of Biochemistry, Faculty of Pharmacy, Altınbaş University, İstanbul, Türkiye.

**ORCID: 0000-0002-0250-9084, Natural Products Research and Development Center (DÜAGEM), Altınbaş University, İstanbul, Türkiye.

° Corresponding Author;Yasemin Yücel Yücel

Phone: + 90 532 653 71 00, E-mail: yasemin.yucel@altinbas.edu.tr

SUMMARY

Over the past two to three decades, there has been a significant increase in research focused on the treatment of neurodegenerative disorders. In this study, our aim was to determine some biological activities of the ethanolic and methanolic extracts of Salvia sclarea L. The extracts were first assessed for their capacity to scavenge DPPH radicals, then their total phenolic content (TPC) were determined. Afterward, the extracts were evaluated for their effects on acetylcholinesterase (AChE) and monoamine oxidase-A (MAO-A). These two enzymes play a crucial role in the treatment of neurodegenerative disorders. It has been found that, the DPPH activity of the methanolic extract was higher than that of ethanolic extracts; while TPC was higher for the ethanolic extract. For AChE, the IC50 values for ethanolic extract and methanolic extract were 0,27±0,005 mg/mL and 1,19±0,037 mg/mL, respectively. And for MAO-A, the IC50 values for ethanolic extract and methanolic extract were 6,53±0,72 mg/ mL and 3,03±0,05 mg/mL, respectively. As the result of this study, the antioxidant property of Salvia sclarea was determined, and it was observed that this property changed in accordance with the total phenolic content of the plant. It has been shown that the extracts have inhibitory effects on both enzymes. This means, the obtained data are promising for further drug development studies.
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SUMMARY

There is a growing technical difficulty in treating infectious diseases due to bacterial resistance to antimicrobial drugs, such as biofilm formation. Here we provide evidence of the antimicrobial potential of the hydroethanolic extract of Moringa oleifera leaves, traditionally used to treat disorders like cardiovascular and endocrine diseases, on clinical isolates of Staphylococcus aureus. The plant extract was chemically characterized using classic techniques and by ultraperformance liquid chromatography (UPLC). We carried out minimum inhibitory concentration tests, minimal bactericidal concentration and minimal biofilm eradication concentration tests. Moreover, we tested the anti-inflammatory potential and assessed the toxicity of the extract on buffalo green monkey (BGM) cells. We also investigated the effects of combining the extract with clinically relevant antimicrobial drugs (i.e., synergistic or antagonistic interactions). The extract was active at 8 g/mL and 16 g/mL for planktonic cells and biofilms, respectively. Its anti-inflammatory potential was confirmed, and it lacked cytotoxicity. No significant interference of the extract on antimicrobial drugs was observed. Flavonoids, tannins, proteins, carbohydrates and vitamin C were detected in the extract. Our data open doors for further studies with isolated molecules of the extract in order to conduct in vivo antimicrobial tests.
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SUMMARY

Beligo or Bligo is the name of Benincasa hispida (Thunb.) Cogn. in Indonesian, empirically used in the treatment of cholesterol and hypertension. The part of the plant used is the seeds. This study aimed to determine the antihyperlipidemic activity of beligo seeds

in hyperlipidemic rats induced by L-NAME. The method of this study, male Wistar albino rats (n = 25) were measured for their initial levels of total cholesterol (TC), high density lipoprotein (HDL), triglyceride (TG), very low density lipoprotein (VLDL) and

low density lipoprotein (LDL) using a human analyzer (Thermo Scientific Indico®). All rats were induced by L-NAME 40 mg/kg body weight (BW) for four weeks and then the TC, HDL, TG, VLDL, and LDL levels were measured again. After the discontinuation of

L-NAME administration, the treatment was carried out and all rats were divided into five groups consisting of group I as negative control which was given sodium carboxy methyl celulose (CMC) 1%; groups II, III, and IV were given beligo seeds ethanol extract (BSEE) each dose of 100 mg/kg BW, 200 mg/kg BW, 300 mg/kg BW; and group V as the positive control group which was given Simvastatin 10 mg/kg BW. The results showed that the beligo seeds ethanol extract (BSEE) had an antihyperlipidemic activity where doses of 100 mg/kg BW, 200 mg/kg BW, and 300 mg/kg BW could significantly reduce levels of TC, TG, LDL, and VLDL (p<0 .05) and significantly increased HDL levels (p<0.05).
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SUMMARY

Electrospinning is a versatile and inexpensive technique to produce nanofibers. Nanofibers can be an excellent alternative to classical dosage forms in vaginal applications due to high surface area/volume ratio, high encapsulation efficiency, and mucoadhesive properties. Polyvinyl alcohol (PVA) is a biocompatible, easily degradable, and flexible polymer with mucoadhesive properties used in industrial, commercial, and medical applications. The scope of this study is to characterize electrospun nanofibers produced with different PVA types for vaginal use. PVA nanofibers were produced using the electrospinning method. Nanofiber formulations were prepared by dissolving PVA in dimethylformamide (DMF): distilled water (1:1) solvent system. Nanofibers were produced with three different types of PVA at 5%, 7.5%, and 10% concentrations. The surface tension, viscosity, and conductivity properties of the polymer mixtures were measured for the electrospinning process and these parameters were found suitable for nanofiber production. While the viscosity increased with increasing polymer concentration, the surface tension values were found to be close to each other since the solvent system was the same. The mechanical and mucoadhesive properties of nanofibers were examined and compared. Mucoadhesive and mechanical properties of nanofiber formulations differed depending on molecular weight and electrospinning process. The nanofiber formulations produced with Polyviol 13/140 were found suitable for vaginal applications in terms of their mechanical and mucoadhesive properties. PVA nanofibers can be a good alternative as a drug delivery system in vaginal applications.
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SUMMARY

Joint pain is a sign of disorders of the musculoskeletal system. In joint pain, there is usually discomfort, swelling, inflammation, and stiffness that cause movement restrictions. Bantul is the district with the lowest prevalence of joint disease in Yogyakarta, Indonesia. It related to the community culture in using traditional herbs to treat the disease. This study aims to determine the types of plants, the process of making traditional herbal medicine, and ways to use herbs to treat joint pain complaints. Traditional knowledge about using local plants was collected through field surveys. The 48 healers from 3 hamlets in Bantul District were found by snowball sampling technique and 47 traditional herbal medicines were recorded as being applied for joint pain treatment. Among traditional herbal medicines are identified that they use 33 plants belonging to 18 families, and the most widely used family is Zingiberaceae. Raw materials were detected to process by washing, boiling, pounding, grinding, pulverizing, and squeezing and used orally and topically (compress). This study showed that most of people in the Bantul District still depend on medicinal plants to treat diseases. Nevertheless, there are only a few traditional healers. There is a great danger that traditional knowledge will soon be lost because the young generation is not concerned about continuing this custom.
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SUMMARY

Chronic morphine use is associated with increased oxidative stress and inflammatory factors. Troxerutin is a natural bioflavonoid containing antioxidant effects that could relieve morphine withdrawal syndrome. The aim is to experiment with the effects of troxerutin on morphine dependence in mice. Troxerutin was prepared in three doses (50, 100, and 200 mg/kg) via a normal saline solution. The experiment was performed in five groups of 7 mice. One group received eight days of increasing doses (10, 20, 30, 40, 50, and 60 mg/kg) of morphine subcutaneously with normal saline (10 ml/kg) intraperitoneal, one group received only normal saline, and the other three groups received three different doses of troxerutin solved in normal saline with morphine. On the ninth day, withdrawal symptoms were recorded after the naloxone injection and blood samples were examined. Consequently, the total withdrawal score in 50 mg/kg was p<0.001***, and in the 100 mg/kg Troxerutin-morphine group was p<0.01**, significantly lower than the morphine-saline group. Antioxidant tests showed a significant increase in the level of Total Antioxidant Capacity (TAC) (p<0.001***) and a decrease in the level of Malondialdehyde (MDA) of serum (p<0.001***) in all three doses of troxerutin. In the locomotion test, no significant motility dysfunction or paralysis was observed in mice after using troxerutin. (All P>0.05). Briefly, Troxerutin reduces the symptoms of morphine

withdrawal syndrome. The results of antioxidant tests declared that troxerutin possibly due to its antioxidant properties, increases the level of TAC and decreases the level of MDA in the serum of mice.
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SUMMARY

Radiopharmaceuticals are radioactive medicines used for imaging and/or therapeutic purposes, consisting of radionuclidic and pharmaceutical parts. While Positron Emission Tomography (PET) and Single Photon Emission Computed Tomography (SPECT) methods are commonly used for imaging purposes, the immuno-PET imaging method has gained popularity recently. Immuno-PET imaging method is a combination of PET radionuclides and biomolecules, especially monoclonal antibodies (mAb), proteins, peptides, which are frequently used for the imaging of different types of cancer. Radionuclides with long half-lives are generally used in immuno-PET imaging. Long biological half-lives of mAbs are the most important reason to be preferred for immuno-PET imaging. Today, Zirconium-89 (Zr-89), Iodine-124 (I-124) with long halflives and Copper-64 (Cu-64) and Yttrium-86 (Y-86) radionuclides with relatively long half-lives are preferred in immuno-PET imaging. In this article, preclinical and clinical studies of Zr-89, Cu-64, I-124 and Y-86-labeled mAbs with a long half-lives were reviewed. Also, these 4 radionuclides, which are frequently used in the labelling of biomolecules (particularly mAbs) are compared.

Key Words: Immuno-PET, zirconium-89, copper-64, yttrium-86, iodine-124, monoclonal antibodies, imaging.




							

						  

							
								Investigation of Age-Related Alterations in Brain and Serum Samples in a Healthy Aging Rat Model

Eda ÖZTURAN ÖZER*º

* ORCID: 0000-0001-6543-4043, Department of Biochemistry, Faculty of Medicine, Başkent University, 06530 Ankara, Turkey

° Corresponding Author; Eda Özturan Özer

eozer@baskent.edu.tr, Tel: 0.312.246 66 66/1561 Fax: 0.312.246 66 89

SUMMARY

Male albino rats of Wistar strain (n=24) were assigned to three groups 2-month-old (GRP I), 9-month-old (GRP II) and 15-month-old (GRP III), (n=8 in each) to investigate age-related changes in serum and brain samples. Malondialdehyde (MDA), reduced glutathione (GSH), acetylcholinesterase (AChE) and paraoxonase (PON) enzyme activities, soluble and aggregated amyloid β1-42 (Aβ1-42) levels were analyzed in brain tissues. Tissues were also stained with Congored dye to observe fibrillation. Serum total cholesterol, uric acid, and triglyceride levels, and PON activities were investigated. Serum uric acid levels were significantly decreased (p<0.05) whereas total cholesterol and triglyceride levels were increased (p<0.01) in GRP III rats. Brain tissue MDA and GSH concentrations did not change significantly among the groups. Both Free Aβ1-42 concentrations and fibrillation levels were significantly increased in brain tissues in GRP III (p<0.05). Tissue AChE activities were reduced significantly (p<0.05) and PON activities did not change among groups. Our serum results indicated age-related systemic oxidative stress. Brain results did not show oxidative stress in terms of lipid peroxidation but the decreased AChE activities and, unaltered PON activities accompanied with increased amyloidogenesis are accepted as an early response of neurodegeneration in older rats.
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SUMMARY

Dimethoate is an organophosphate insecticide that is used globally on a wide scale in agriculture. It was associated with numerous negative health effects in many studies. The brain is one of the target organs for dimethoate exposure. The present study aimed to evaluate the subchronic (60 days) toxicity of dimethoate (7 mg/kg body weight) by investigating its oxidative stress, DNA damage, apoptosis-inducing effects, and histopathological changes in brain tissue of rats. We also aimed to analyze the protective effects of Laurocerasus officinalis Roem. (cherry laurel) fruit extract. To evaluate oxidative stress, malondialdehyde (MDA) levels, as well as superoxide dismutase (Cu-Zn SOD), glutathione peroxidase (GPx), and catalase (CAT) antioxidant enzymes activities, were calculated. Experimental results demonstrated that dimethoate treatment increased MDA and decreased Cu-Zn SOD, GPx, and CAT enzyme activities, suggesting its potency as an oxidative stress inducer in rat brain tissues. Furthermore, comet and TUNEL assay results showed that dimethoate stimulated DNA damage and apoptosis. Administration of cherry laurel extracts protected against dimethoate-induced oxidative stress, DNA damage, and apoptosis. The findings of the current study are important in terms of demonstrating the beneficial effects of L. officinalis extract against dimethoate toxicity in the brain, considering the sensitivity of this organ to oxidative stress and

extensive usage of dimethoate.
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SUMMARY

Salvia officinalis L., known as medicinal sage, and Salvia triloba L., known as Anatolian sage, belong to the Lamiaceae family and are species that usually grow in the Mediterranean region. In this study, it was aimed to evaluate the in vitro antidiabetic, antiobesity and antioxidant potentials of the extracts prepared by infusion technique from S. officinalis and S. triloba has grown by organic farming methods. In addition, the effects of the extracts on the pancreatic cholesterol esterase enzyme were also investigated.The Reverse Phase- High Performance Liquid Chromatography (HPLC) technique was used to analyze the phytochemical contents of the extracts. At a concentration of 2 mg/mL, S. officinalis inhibited 64.69% ± 0.23, S. triloba 47.78 ± 2.11% on the α-glucosidase enzyme. Only S. triloba had an inhibitory effect on α-amylase and pancreatic lipase enzyme. On the pancreatic cholesterol esterase enzyme, inhibition values of S. triloba extract at all tested concentrations was found higher than S. officinalis extract. It was observed that the S. officinalis extract had the highest reducing power potential. The metal chelating capacity of both extracts at a concentration of 2 mg/mL was calculated as 100%. It was concluded that the ABTS radical scavenging activity of the extracts increased in a dose-dependently manner. The amounts of rosmarinic acid and hesperidin were found higher in S. officinalis extract than in S. triloba extract by Reverse Phase-HPLC technique. The presence of hesperidin in S. triloba was detected for the first tim in this study. These findings considering it was concluded that activityguided isolation and in vivo activity studies should be performed because these two species grown the organic farming methods have potent α-glucosidase enzyme inhibitory and antioxidant effects.
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SUMMARY

Ketoprofen is a nonsteroidal anti-inflammatory drug that displays significant gastrointestinal side effects when administered via the oral route and has a low skin permeation profile. The objective of the present work is to utilise nanostructured lipid carriers (NLCs) as a carrier system for the transdermal delivery of ketoprofen. NLCs were prepared via hot homogenisation technique using beeswax, carnauba wax, glyceryl monostearate (solid lipids), linseed oil (liquid lipid) and poloxamer188 (surfactant) and optimized using custom design via JMP. The responses evaluated were drug entrapment efficiency, particle size and drug release profile. The experimental design was evaluated for model fit with the assistance of variance analysis. The optimum formulations were characterized for particle size, zeta potential, scanning electron microscopy (SEM), differential scanning colorimetry, Fourier transform infrared spectrum (FTIR) and also drug content, entrapment efficiency, in-vitro drug release, and exvivo drug release profile was studied. The drug loading efficiency between the formulation ranges between 34±0.03-95.06±0.01%. The drug release from the formulations over a 24 h study was found to be 80%±0.09 to 95%±0.06. The maximum desirability was found to be 0.91. The optimum formulation showed a mean particle size of 425.8nm and a zeta potential of -45mV. SEM results revealed slightly agglomerated particles with uneven surfaces. The ex-vivo skin permeation of NLC optimized patch formulation exhibited a higher flux and permeability coefficient than the pure drug patch formulation, and marketed gel (2.5%w/w) FTIR spectra assured the chemical and physical compatibility. Transdermal delivery of ketoprofen via NLCs would be a promising approach for improving skin permeation.

Key Words: Ketoprofen, permeation, NLC, skin, oils, optimization, ex-vivo, flux




							

						  

							
								Caffeine May Improve the Chemotherapeutic Effect of Docetaxel by Inducing Unfolded Protein Response and Autophagy in Breast Cancer Cells

Yalcin ERZURUMLU*°, Deniz CATAKLI**, Hatice Kubra DOGAN***, Esra AYDOGDU****

* ORCID: 0000-0001-6835-4436, Suleyman Demirel University, Department of Biochemistry, Faculty of Pharmacy, Isparta, Turkey

** ORCID: 0000-0001-7327-5396, Suleyman Demirel University, Department of Pharmacology, Faculty of Medicine, Isparta, Turkey

*** ORCID: 0000-0002-6061-1300, Suleyman Demirel University, Department of Bioengineering, Institute of Science, Isparta, Turkey

**** ORCID: 0000-0003-0666-2067, Suleyman Demirel University, Department of Pharmaceutical Research and Development, Institute of Health Sciences, Isparta, Turkey

° Corresponding Author; Yalcin ERZURUMLU

Tel. +90 0246 311 0345 / +90 544 88 78 439, e.mail:yalcin.erzurumlu@gmail.com, yalcinerzurumlu@sdu.edu.tr

SUMMARY

Breast cancer is the most frequently diagnosed cancer type among women. Chemotherapeutic agents are widely used in the treatment of breast cancer, but acquired drug resistance limits their effectiveness. Therefore, there is a continuing need for more effective treatment approaches with fewer side effects. Caffeine is one of the naturally occurring xanthines in coffee beans, caffeine is the most commonly used psychoactive substance worldwide. Numerous studies have highlighted the health benefits of coffee consumption, including reducing the risk of heart disease and certain cancers. Docetaxel is a second-generation antineoplastic agent of the taxane family and is widely used in the treatment of numerous cancers such as breast cancer. Herein, we evaluated the effect of caffeine and its combination with docetaxel on MCF-7 breast cancer cells. To test the effect of caffeine and its combination with docetaxel, we evaluated the autophagy, ubiquitin-proteasome system (UPS), unfolded protein response (UPR) signaling and apoptosis-related protein levels by immunoblotting. Cell viability was measured by WST-1 method. Morphological alterations in cells were evaluated in microscopical examinations. We found that caffeine remarkably induced UPR signaling, accelerated autophagic flux, and UPS-dependent protein turnover. Co-administration of caffeine and docetaxel strongly diminished the viability of MCF-7 cells by expanding the cytotoxic effect of docetaxel through accelerating the UPS-dependent protein turnover, induction of UPR and autophagy and apoptotic protein levels in a dose-dependent manner. Our results suggest that caffeine supplementation with docetaxel may expand the chemotherapeutic efficiency of docetaxel in breast cancer.
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SUMMARY

Miconazole nitrate (MN) and chlorhexidine digluconate (CHX) are the commonly used antimicrobials for topical treatment of dermal infections. Combination of antimicrobials has been investigated to enhance the efficacy of the treatment. Gel formulations based on bioadhesive polymers are preferred for delivery of these drugs. Chitosan is a promising bioadhesive polymer due to its penetration enhancing, antimicrobial and tissue healing properties. Yet, most of the gel-based formulations present analytical challenges during testing the drug content. It was aimed to develop an HPLC method for simultaneous determination of MN and CHX in chitosan-based gel formulations. Different solvent combinations were investigated for extraction of drugs from the gels. HPLC conditions such as mobile phase, flow rate, run time, column temperature and wavelength were explored. The method was validated according to ICH guideline Q2(R1). MN and CHX were extracted in solvent composition same with the mobile phase. The method was employed on ACE-C8 column at 40°C by isocratic elution using the mobile phase consisting of methanol:phosphate (75:25 v/v) buffer (containing triethylamine). Flow rate was 1 mL/min. The drugs were detected at 254 nm (CHX) and 230 nm (MN). Linearity was obtained between 5 to 80 μg/

mL for both drugs. LOD and LOQ obtained for CHX were 1.61 and 4.87 µg/mL, for MN: 1.06 and 3.21 µg/mL, respectively. A new validated HPLC method was developed for simultaneous determination of CHX and MN in chitosan-based gels, with 98 to 102% recovery, without any interference with the excipients.
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SUMMARY

A fast-dissolving dosage form is an approach used to improve therapeutic efficacy and bioavailability by avoiding the first-pass metabolism of the drug carrier. Besides, the approach causes rapid drug absorption from the pre-gastric area which may outcome in the quick inception of action. Trimetazidine dihydrochloride (TDC) is an anti-anginal drug, and there is a prerequisite to provide fast onset of action to treat angina. Therefore, the present work aimed to prepare and evaluate fast-dissolving oral films (FDOFs) of TDC to provide fast onset of action. The FDOF is prepared by using the solvent casting method, and it was optimized by employing a central composite statistical design (CCD). The two independent variables such as HPMC K4M (X1) and PEG 400 (X2) are the film-forming polymers that are evaluated at three levels. The dependent variables such as folding endurance (Y1), disintegration time (Y2), and % drug release (Y3). The formulation was prepared and optimized. The batch F-4 showed the least disintegration time (19 s) and the highest drug release (98.55±7.90%). Moreover, the ex-vivo mucus permeation study disclosed better permeation and satisfying physicochemical properties compared to plain drug solution. It was concluded that the prepared formulation could be a novel dosage form to improve drug delivery and patient compliance.
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SUMMARY

The aim of this work was to assess anxiety and depression experienced by unpaid caregivers of chronic hemodialysis patients suffering from end-stage renal failure (ESRF). The evaluation of factors influencing anxiety and depression and caregiving burden was performed. In the present study, non-paid primary caregivers (218 study participants) of patients with ESRF receiving hemodialysis, who were providing care (minimum 6 months and up to 5 years) were interviewed by using the Aga Khan University Anxiety and Depression Scale (AKUADS) and the carer’s burden of peritoneal dialysis patients (CSCDP) questionnaire. According to the scoring of AKUADS, 90.4% of caregivers were found to be experiencing significant anxiety and depression. From the assessment of demographic factors collected using the AKUAD scale, it was found that the female was more in number (44%), wedded (72.01%), with a mean life span of 38.5 ± 2 (standard error) years, and have monthly income below average. The main relationships of caregivers with patients were life partners (38%) and parents (18.2%). The highest depression levels were found in mothers as attendants (67%), caregivers of age less than 30 years (22 %), and caregivers of elderly patients (87%). The outcome of this study has revealed a need to plan policies to support unpaid caregivers as well as patients.

Key Words: Caregiver, anxiety, depression, hemodialysis, objective burden, subjective burden
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SUMMARY

Ifosfamide (IFS) is proven efficacious against breast cancer, an enormously diagnosed cancer across the globe. However, the clinical efficacy of IFS is limited owing to its hydrophilicity, less stability, and dose-dependent toxicities. Therefore, the primary goal of the present research was to develop IFS-loaded cubosomes with improved anticancer efficacy and reduced dose-dependent toxicities. The IFScubosomes were optimized using a 32factorial design based on IFS content and zeta potential. The optimized cubosomal dispersion was further assessed for particle size, in vitro IFS release, hemolysis, cytotoxicity, cellular uptake, and physical stability. The optimized IFS-cubosomal dispersion exhibited maximum IFS content (89.75±4.3%) and better zeta potential value (-40.0±1.6 mV), and size in nanometer. Moreover, IFS-cubosomes retarded IFS release (about 91 %) 12 h than plain IFS solution (>99 % within 2 h). The IFS-cubosomes displayed lower hemolysis (3.7±0.79%) towards human RBCs. Besides, the in vitro cytotoxicity of IFS-cubosomes was noticed to be substantially higher (IC50: 0.64±0.08 μM) than plain IFS solution (IC50: 1.46±0.21 μM) against multi-drug resistant (MDR) breast cancer (MDA-MB-231) cells. The 4’,6-diamidino-2-phenylindole (DAPI) staining revealed the death of IFS-cubosomes treated cells mainly by apoptosis. The cubosomes showed increased uptake by cancer cells. Furthermore, IFS-cubosomes were found to be more stable at refrigeration temperature than at room temperature. Thus, IFS-cubosomes could be a novel avenue in the treatment of breast cancer with improved anticancer efficacy and reduced toxicity. However, further in vivo investigations are desired to validate these claims.
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SUMMARY

A new oral formulation of cefdinir, Cefdinir 600 mg tablets has been developed and, in this study, its relative bioavailability has been compared with another oral solid dosage form, Cefdinir 300 mg Capsules, which is already on the market. An open-label, randomized, two-period, cross-over relative bioavailability study has been conducted with healthy males under fasting conditions in compliance with Good Clinical Practice (GCP) principles. A single

dose of the novel tablet formulation of 600 mg cefdinir has been compared to two doses of Cefdinir 300 mg Capsules (two capsules at once) regarding pharmacokinetic properties. The comparison study was performed as a single-center clinical study, and blood samples of the participants were withdrawn at specified time points, before and after dosing. The plasma concentrations and pharmacokinetic properties of two cefdinir formulations were assessed from the collected samples by using a validated LC-MS/MS analytical method. The relative bioavailability of the new formulation has been shown, and both products were introduced as safe.
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SUMMARY

Intracellular pathogens are mainly eliminated by cell-mediated immunity from phagocytic cells like neutrophils, macrophages, and monocytes. Tannin glycosides, 1-O-galloyl-6-O-luteoyl- α-D-glucopyranoside (1) and 3-O-methylellagic acid 3’-O-α- rhamnopyranoside (2) were isolated from the ethyl acetate fraction (EF) of the methanol leaf extract of Phyllanthus muellerianus. Structures of the isolated compounds were elucidated by 1H-NMR and by mass spectroscopy. Effects of the isolated compounds on the phagocytic competence of macrophages and neutrophils using in vitro models were evaluated. Tannin glycosides 1 and 2 significantly (p<0.05) increased both phagocytic ability and intracellular killing capacity of neutrophils. Present study established that tannin glycosides stimulated cell-mediated innate immunity by increasing the phagocytic function of neutrophils and thus may be helpful to both the clinical and prophylactic treatment of intracellular microbial infections.
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SUMMARY

Carbon monoxide (CO) is a toxic gas, has a beneficial effect on cells in low doses. Low concentrations of this gas are produced in the body during the decay of heme-containing proteins and have proapoptotic, anti-inflammatory, anti-allergic and vasodilator effects, stimulating angiogenesis. Danger of using this gas is the difficulty of its dosage. CO donors control the amount and gradual release of carbon monoxide. Main aim – studied the effect of treatment with

CO and donor tricarbonyldichlororuthenium (II) dimer (CORM- 2) on wound healing processes in laboratory mice. Most significant delay in healing was observed in animals whose wounds were treated with CO. In this group, aquaporin-3 (AQP3) mRNA expression was decreased to the most minor degree among all other animals. Most

likely it caused the appearance of crusts. CORM-2 treatment also led to a decrease in AQP3 mRNA expression, but no crusts have appeared. Received data can be explained by the fact that CO is released slowly. Dry crust on the wound increases the healing time. Formation of a dry crust is helpful in healing of burns, because with a dry scab, pus cannot appear. With some degrees of burns it prevents suppuration and creates a protective barrier. Study confirmed the

hypothesis that CO and CORM-2 reduce AQP3 expression after treatment of damaged skin.
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SUMMARY

Wound healing is an extremely complex process consists of hemostasis, inflammation, cell proliferation and scar tissue remodeling phases. Delay or disruption of this process causes not only important health problems which impair the quality of patients’ life but also a socioeconomic burden for health systems. Thus various wound dressing designs are being developed that can meet the needs for different wound types and healing phases in order to ensure effective wound management. Natural or synthetic biodegradable polymers with adaptable flexible properties are considered as alternative biomaterials for wound healing applications. While natural polymers are preferred due to their biocompatibility, similarity to the extracellular matrix and cellular interactions, synthetic degradable polymers are widely used because of their low immunogenicity and ability to be synthesized in line with determined specifications. Wound dressings made of biodegradable polymers do not require a second procedure for removal. Also minimizing contact with the wound area in the treatment reduces the risk of infection and increases patient compliance. Polymeric wound dressings which play an active role in wound healing by keeping the wound environment moist and preventing the formation of microbial biofilms, could be in alginate, hydrogel or hydrocolloid structure, film or foam form. Also there are tissue engineering products made of polymeric scaffolds which keratinocytes and fibroblast cells are cultured on. In this article, the properties of biodegradable polymers used in wound dressings and their role in wound healing are summarized; ffilm, foam, hydrogel, hydrocolloid, alginate dressings and tissue engineered skin substitutes are reviewed and commercialized biodegradable polymeric wound dressings have been mentioned.

Key Words: Wound healing, wound management, biodegradable polymers, natural and synthetic polymers, bioactive wound dressings.
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SUMMARY

Estrogen and testosterone serve as the main sex hormones in humans. In addition, they have many different functions in terms of metabolic, and body defense. Gender differences lead to various social, economic, physiological, and pathological outcomes. Gender differences may also cause different toxicokinetics for metalslike mercury.Mercury exposure is suggested to cause neurological disorders. Thiomersal which is one of the most widely used

preservatives particularly in vaccines, consists of approximately 50% mercury by weight. Autism spectrum disorders (ASD) have been associated with thiomersal exposure from vaccines in the last decades. Recent studies show that the incidence of ASD is higher in boys compared to girls. However, studies and discussions continue in this area. It is thought that this situation may be related to the difference in the toxicokinetics of mercury in different genders.

There are concerns that ASD in girls may have a distinct phenotype than boys. The studies are now focused on whether there is an overlook due to the difficulty of diagnosing in females or it is more common in males due to physiological and hormonal reasons or not. In this review, we evaluated the frequency of ASD in different genders, the association between thiomersal and ASD and whether thiomersal exposure from vaccines could be an underlying factor of ASD in boys or not.
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SUMMARY

Alzheimer’s disease (AD) is characterized by progressive memory loss, deterioration of other cognitive functions, and inability to perform activities of daily living. Inhibiting the acetylcholinesterase (AChE) enzyme causes Ach accumulation in cholinergic synapses. This situation is expected to increase cognitive functions. Carbonic anhydrase enzymes (CAs) are ubiquitous in all living organisms. They have crucial physiological and pathological roles. CA inhibitors (CAIs) bind to catalytic zinc ions in the active site of CA isoenzymes and block their activity. The clinical use of CAIs had been established as antiglaucoma, anticonvulsant agents, diuretics, and anti-obesity drugs, in managing mountain sickness, gastric and duodenal ulcers, neurological disorders, osteoporosis, and tumors. To evaluate the bioactive profile of Heptaptera triquetra root, isolation studies, AChE, and human carbonic anhydrase (hCA) I and II inhibitory activities were performed. According to isolation studies, one fatty acid, coniferyl palmitate (1); four sesquiterpene coumarins, umbelliprenin (2), badrakemin acetate (4), colladonin (5), karatavicinol (6); and two sterols, stigmasterol (3a), β-sitosterol (3b) were isolated. All isolated compounds showed high potency against all enzymes (except badrakemin acetate for AChE) compared to standards. Umbelliprenin (2) with an IC50 value of 31.500 nM against hCA I, colladonin (5) with an IC50 value of 36.473 nM against hCA II and stigmasterol (3a), and β-sitosterol (3b) mixture with an IC50 value 9.000 nM against AChE demonstrated the best activity.
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SUMMARY

Infection diseases is still one of the major health problems all around the world. Early diagnosis and differentiation of infection from other pathological conditions such as cancer and inflammation play a critical role in treating the infection in acute stages. Imaging techniques using in the infection diagnosis present some advantages such as, the ability to image the whole body, the detection of focal location and stage, and following up on infection. Although various antibiotics can be used in the treatment, there are some problems including serious side effects of antibiotics or the development of antimicrobial resistance in the clinics. In our study, tedizolid, a second-generation oxazolidinone antibiotic, was radiolabeled with 177Lu radionuclide to develop a theranostic agent against grampositive bacterial infections. The radiolabeling was performed under room conditions, and labeling efficiency and stability were evaluated by paper chromatography and HPLC. The optimum incubation period was found as 60 min to obtain high radiolabeling efficiency. Different mobile and stationary phases in paper chromatography were tested to determine the radiochemical impurities in 177Lu-TDZ solution, and ITLC-SG was found to be proper as the stationary phase. In addition, ammonium hydroxide: methanol: water, and DTPA solutions were chosen as mobile phases. In the HPLC chromatogram, two different peaks were observed depending on the retention times of the free 177Lu and 177Lu-TDZ complex. Unfortunately, over 80% purity values were not obtained in the results of radiolabeling stability analyses; therefore, the addition of a chelating agent in the radiolabeling condition was suggested to increase the stability.
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SUMMARY

Alzheimer’s disease (AD) is a chronic neurodegenerative disease that is the most common cause of dementia. The risk of developing the disease increases with age. When the histopathology of the disease is examined, senile amyloid plaques, neurofibrillary tangle formation, synapse-neuron loss, and marked atrophy in the brain are detected. The decrease in the level of choline acetyltransferase, which is responsible for the synthesis of acetylcholine in Alzheimer’s disease, is 58-90%. There is a great need for new drugs that target the basis of the cause of the disease, as existing drugs cannot stop the progression of the disease. In this study, triazole-pyridazinone derivative compounds showing acetylcholinesterase inhibition were synthesized and their inhibitions were investigated. Compound 6e exhibited the strongest inhibitory effect with a Ki value of 0.049 ± 0.014 μM (Tacrine Ki=0.226 ± 0.025 μM). In addition, in silico studies were applied for all compounds.
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SUMMARY

In the fungus of hands and toenails, the thickening of the nail and its yellow color is the first signs of attention. The fungus of hands and toenails is mainly caused by Trichophyton rubrum dermatophyte. They have antifungal properties due to the components of lavender oil, geranium oil, and tea tree oil structures. Oral antifungal agents used the treatment of nail fungus can cause serious side effects, especially the liver. Therefore; topical applications have been given importance in recent years. However; in topical applications, antifungal agents have difficulties sending to the target area. Therefore; nanoemulsion technology was preferred in the study. Nanoemulsion formulations of essential oils were prepared using the ultrasonication method. Centrifugal and thermal tests were applied as preliminary stability to the formulations, the pH value, viscosity, droplet size, and polydispersity index of the formulations passing this step were measured, and organoleptic controls were performed. Antifungal efficacy and release studies were performed on the formulations F4P3-I (pelargonium), F4P3-L (lavender), F4P3-C (tea tree), and F4P3-K (mixture), which were successful as a result of all the tests. According to the study, it was concluded that F4P3-I, F4P3-L, F4P3-Ç, and F4P3-K formulations might help in the treatment of fungi.
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SUMMARY

In this study, the importance of compliance to treatment for the patient to benefit from the treatment, and the effects of patient compliance were determined. The study is a decisive type of research. The forms with 5-point Likert-type questions created by the researchers were asked to community pharmacists via the Internet. 110 pharmacists from different parts of Turkey participated in the survey. The data obtained in the research were analyzed with the SPSS ver. 25.0 program. The significance level (α) was determined as 0.05 in the analyzes made in the study. The Cronbach-alpha reliability coefficient for the developed scale was found to be 0.847. In this study, it is found that community pharmacists make an effort to increase the drug compliance of patients. There was no significant difference between the age and professional experience of the pharmacist in improving patient compliance. Pharmacists need to work more systematically to improve patients’ drug compliance. It is thought that the concept of drug compliance is frequently included in the education curriculum of Pharmacy Schools. Still, the necessary educational content and learning opportunities are not sufficient to increase it.
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SUMMARY

Leukotriene D4 (LTD4) is an inflammatory mediator synthesized from LTC4 via gamma-glutamyltransferase (GGT) enzyme in the arachidonic acid pathway and has been reported to induce cell proliferation and survival in cancer. In recent studies, it has been shown that there is an increase in GGT enzyme activity in breast cancer. In recent studies, it has been shown that there is an increase in GGT enzyme activity in breast cancer. The aim of this study is to determine whether there is a change in serum LTD4 levels in patients with breast cancer and to examine the relationship between LTD4 and GGT. For this purpose, serum samples were taken from 43 patients diagnosed with breast cancer and eight healthy controls. Patients were divided into five subgroups, Luminal A, Luminal B, Luminal B-HER2(+), HER2(+), and triple-negative. LTD4 levels were measured by the ELISA method. Mean levels of LTD4 in the patients were significantly higher than in healthy controls (p < 0.05). Based on the molecular subtypes, serum LTD4 levels were found to be considerably higher in the Luminal A, Luminal B, and Triple (-) subgroups than in the controls (p <0.01, p <0.005, and p <0.005, respectively). Higher levels of LTD4 have been observed in post-menopausal patients than in premenopausal patients (p <0,05). A statistically significant positive correlation was observed between GGT activity and LTD4 levels in the whole study group and post-menopausal patients (R=0.349, p=0.014, and R=0.437, p=0.042, respectively). According to the literature, this study is the first to examine LTD4 levels in breast cancer and supports other studies showing the role of leukotrienes in cancer. Because of LTD4’s ability to induce proliferation and inhibit apoptosis, increased levels of LTD4 in our study may be associated with cancer development, especially in post-menopausal women.
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SUMMARY

A five-herb-containing traditional homemade medicine is extensively used to treat gout but has not been standardized for quercetin content. Therefore; the current study describes a reversed-phase liquid chromatographic method for quercetin determination in traditional herbal remedy. The elution was carried out using aqueous 2.0% acetic acid, acetonitrile, and tetrahydrofuran (55:40:5, V/V/V) as mobile phase at a flow rate of 0.8 mL/min, and detection was performed using diode array detector operated at 370 nm. The detector’s response was linear in the range investigated (2.5-160.0 μg/mL) with R2 = 0.996. The results of recovery (98.26-103.22%, SD<5%), intraday accuracy and precision (94.68-104.08%, RSD<5%), and interday accuracy and precision (92.31-104.92%, RSD<5%) showed that the method was reliable, repeatable and reproducible, hence may be used for determination of quercetin in herbal remedy. The medicine contained 0.2425 mg/g quercetin. The molecular interactions of this marker compound were also studied against anti-gout and anti-inflammatory protein targets. Hence, the developed RP-HPLC method may be applied to standardize anti-gout medicine for quercetin content. Moreover, the molecular interactions help in the understanding of the underlying mechanism of action of this marker compound against gout.
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SUMMARY

Signal transformation (derivative and wavelet) was applied to UV spectra and ratio spectra to directly quantify spiramycin and metronidazole in binary mixtures. Linear calibration graphs were examined for either drug in the concentration range of 6.25 – 25 mg/L with R2 > 0.990. First derivative-transformed (i.e., using Savitzky-Golay filter) and wavelet-transformed (i.e., using families such as sym6, haar, db5, bior2.4, rbio2.4, meyr with scaling factor = 256) UV spectrophotometric methods were statistically comparable to the reversed phase-HPLC reference method (p > 0.05) with regard to accuracy and precision when assaying spiramycin and metronidazole in their coated tablets. These analytical methods used only green solvent, and proved to be time-saving and cost-effective.
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SUMMARY

Inventory control methods should be used effectively in community pharmacies to determine and obtain the needs for pharmaceuticals and non-pharmaceutical products at appropriate times and with proper procedures. An effective stock control provides positive outputs in the community pharmacy’s economy, the quality of the service to be provided, and the pharmacy’s image. In this context, within the scope of this study, it aims to evaluate ABC, VED, and ABC-VED matrix analyses in terms of community pharmacies. In the study, ABC, VED, and ABC-VED matrix analyzes were applied using the inventory data of a community pharmacy serving in the city center of Van for the 2019-2020 financial year. For this purpose, firstly, annual consumption and expenditure data for each pharmacy item specified for the 2019-2020 financial year were collected. The data were then transferred to an MS Excel spreadsheet, and statistical analysis was performed using MS Excel statistical functions. As a result of ABC-VED analysis, it was determined that the drugs in the first category were of great importance for effective stock control, the drugs in the second category were of medium importance, and the drugs in the third category were of low importance. They are because the pharmacy from which the research data is taken is close to the family health center and the socioeconomic structure of the pharmacy’s environment. This categorization is thought to be appropriate.
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SUMMARY

The aim of the study was the synthesis of novel platinum compounds having benzimidazole ligands and screening for their in vitro cytotoxic activity on human cervical carcinoma HeLa, human lung carcinoma A549, and human lung epithelial Beas-2B cell lines. 2-Substituted benzimidazole ligands were synthesized by using appropriate aldehydes and o-phenylenediamine. Subsequently, 2-substituted benzimidazole ligands and potassium tetrachloroplatinate(II) (K2PtCl4) were used to synthesize 2-isopropylbenzimidazole tetrachloroplatinate(II) (K1) and 2-(1-methylpropyl)benzimidazole tetrachloroplatinate(II) monohydrate (K2). HRMS, IR, elemental analysis, 1H-NMR, and melting point were used to characterize the synthesized compounds. Cytotoxic activities against HeLa, A549, and Beas-2B cells after 48 h and 72 h incubation of the platinum compounds were investigated via MTT assay. Cisplatin and carboplatin were used as reference drugs. The cytotoxic activity results showed that K2 platinum compound displayed 53.42%±2.21 (at 160 μM) on HeLa, 88.16%±0.22 (at 160 μM) on A549 and 92.09%±0.57 (at 160 μM) on Beas-2B after 48 h incubation, K2 displayed 27.42%±2.03 (at 160 μM) on HeLa, 93.95%±0.53 (at 160 μM) on A549 and 91.99±0.22 (at 160 μM) on Beas-2B after 72 h incubation. Both of the platinum compounds have higher cell inhibitory effects than reference drug carboplatin after 48 h incubation for tested cells.
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SUMMARY

Diabetes is a chronic disease due to impaired glucose metabolism and usually presents with uncontrolled hyperglycemia or persistently high blood sugar levels. According to the tenth edition of the International Diabetes Federation, 10% of global health expenditures ($ 966 billion) are spent on diabetes. In Turkey, the prevalence of diabetes is 15%, showing the fastest increase among European countries. Type 2 diabetes is associated with abnormal insulin secretion or chronic insulin resistance, causing desensitization of the glucose uptake cells to insulin activity. Incretin-based therapies have come to the fore in the treatment of Type 2 diabetes in recent years. Exendin-4, which is widely used in incretin-based therapies, binds to GLP-1 receptors with high affinity, causing glucose-dependent insulin secretion in the body, delaying gastric emptying, suppressing glucagon release and appetite. Also, exendin-4 increases cell proliferation and inhibits apoptotic pathways in β-cells. Commercial products of exendin-4 are Byetta® which is administered twice daily and long-acting Byderuon™ which is administered once weekly via parenteral route. The presence of drawbacks of parenteral administration such as problems in patient compliance and feeling of pain due to injection led researchers to search alternative administration routes such as oral, pulmonary, transdermal, ocular, nasal, vaginal and rectal routes. In this review, exendin-4’s properties, mechanism of action, therapeutic efficacy, new approaches and studies on alternative delivery routes of exendin-4 are mentioned.
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SUMMARY

Process validation, which is defined as documented evidence that the process, operated within established parameters, can perform effectively and reproducibly to produce a medicinal product meeting its predetermined specifications and quality attributes. In the last decade, continuous process verification has been introduced, which is based on a continuous monitoring of manufacturing performance. This approach is based on the knowledge from product and process development studies and/ or previous manufacturing experiences. Continuous process verification may be applicable to both a traditional and enhanced approach to pharmaceutical development. Process validation incorporates a lifecycle approach linking product and process development, validation of the commercial manufacturing process and maintenance of the process in a state of control during routine commercial production. Many pharmaceutical companies are adopting the principles of Quality by Design (QbD) for pharmaceutical development and manufacturing, which enables enhanced process understanding, and a more systematic and scientific approach to pharmaceutical development, so that better controls can be implemented. QbD is considered in examining validation within a product lifecycle framework. In this review, after reviewing the process validation approaches that are described in the current national and international guidelines, the focus will be on QbD and its significance in process validation.
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SUMMARY

Magnetofection; represents nucleic acid delivery by using magnetic nanoparticles (MNPs) under the influence of a magnetic field; gives promising results for gene delivery. However, pharmaceutical and biomedical studies in this area are very limited. To meet this need, we aimed to develop an effective magnetic gene delivery system in this study. The in-situ surface coating method was handled to develop cationic charged MNPs. Three different MNP formulations were obtained and investigated in terms of characterization, DNA binding, protection, and transfection ability. According to the results, the obtained MNPs have particles under 150 nm with a low PDI (<0.3), and positive zeta potential with a spherical shape. The DNA binding and protecting ability from nucleases were shown by agarose gel studies. No significant cytotoxicity was observed on COS-7 cells in the concentration range of 4-20 µL/well. Moreover, transfection studies revealed that the optimal system (GMS-MNP-1) showed significantly higher transfection efficacy comparing the naked plasmid or non-magnetic version of nanoparticle under a magnetic field (p>0.05). Promising results have been obtained with the use of obtained GMS-MNPs in terms of magnetic gene delivery. This work can be extended to in vivo by using disease-specific therapeutic genetic materials.
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SUMMARY

The thiazole ring is the core of bioactive molecules that generate broad activity. These activities include anticonvulsant,

antimicrobial, antituberculosis, antiviral, etc. In this work, starting from seconder/cyclic amines, new compounds containing thiazole and benzimidazole/benzothiazole/benzofurane/naphtofurane rings were synthesized, and their antimicrobial effects were evaluated. 9 compounds were synthesized by converting the seconder and cyclic amines to thiourea, and continued by thiazole ring closure. Ring closure was achieved by methylene-carbonyl condensation except conventional methods. Compound characterization was realized by FT-IR, 1H NMR and 13C NMR and HRMS. Compounds did not show significant activity on bacterial strains. Nine aminothiazole derivatives have been synthesized successfully. Compounds did not show important antibacterial activity and thus were evaluated as inactive.
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SUMMARY

In this study, it was aimed to develop a topically applicable nanoemulsion (NE) that is expected to have an ameliorating effect in seborrheic dermatitis (SD). The main purpose of the formulation is to eliminate the disease factor, to repair the damage caused by the disease on the skin and to smooth the skin appearance by moisturization. For this reason, in vitro antimicrobial effect and in vivo effectiveness of the formulation were tested. For this aim; essential oils from tea tree, sage, cinnamon, oregano; extracts from Aloe vera, colloidal oatmeal, liquorice; vegetable oils from grape seed and sesame, and honey were used in a NE formulation. The NEs were prepared by ultrasonication method. Preliminary stability tests were applied to all formulations and then, pH, conductivity, viscosity, average droplet size, polydispersity index (PDI), and zeta potential measurements were taken on the selected NEs for 3 months. Finally, the antimicrobial effect and in vivo effectiveness of the optimum NE were tested. The average droplet size, PDI, and zeta potential value of the optimum formulation (F6P2) were 108.40 ± 0.90 nm, 0.195 ± 0.07, and -21.40 ± 1.45 mV, respectively. As a result, the moisture content of the skin increased significantly (p < 0.001), the sebum and redness values significantly decreased (p = 0.008 and 0.001, respectively) and there was no significant change in the pH of the volunteers’ skin. Accordingly, it can be concluded that the optimum NE formulation developed in this study may be beneficial as a supplement for patients with SD.
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SUMMARY

Technological developments lead to changes in the field of health as well as in many areas. Although these developments bring many advantages, there are also some potential risks. Increments in digital healthcare and digitally stored information raise concerns about data security. It is vital for pharmacists and pharmacy students to be aware of data security, considering patient rights and ethical principles. This study investigates the digital data security awareness of pharmacy students and the effects of some variables on it. In this context, a questionnaire was applied to pharmacy students, including the “Digital Data Security Awareness Scale” developed by Yılmaz, Şahin, & Akbulut (2015). Firstly, exploratory factor analysis was performed on the data obtained, and then the effects of some variables on digital data security awareness were investigated via t-test and analysis of variance. Digital data security awareness is found to be higher in those who have an antivirus program on their smartphones. Additionally, it was determined that the mean of the responses given by the students to the statements on the scale was around three. As a result, the awareness of pharmacy students on this issue needs to be improved.
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SUMMARY

Diabetes mellitus leads to an increased risk factor for cardiovascular diseases. Accumulating evidence has demonstrated that high glucose (HG) can promote massive apoptosis in cardiomyocytes. Oxidative stress has been known as main factor responsible for HG-induced apoptosis. Ellagic acid, a natural phenolic compound, exhibits anti-inflammatory, anti-atherogenic, and antioxidant effects. This study was carried out to evaluate the effects of ellagic acid on HG-induced oxidative damage in H9C2 cells. The effect of ellagic acid on the viability of cells was evaluated by the MTT method. The oxidative stress parameters, including levels of malondialdehyde (MDA), glutathione (GSH), total antioxidant capacity (TAC), and superoxide dismutase (SOD) activity were also measured. The results indicated that ellagic acid (10 μM and 20 μM) could remarkably enhance the cell viability of H9C2 cells exposed to HG. In addition, ellagic acid significantly improved the levels of intracellular GSH, TAC, and SOD, whereas the levels of MDA were attenuated. These results revealed a protective effect of ellagic acid on HG-induced cytotoxicity, at least partially, by increasing antioxidant activity and preventing oxidative stress.
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SUMMARY

Metronidazole is a nitroimidazole derivative antibiotic that has been used against protozoa and anaerobic organisms for a long time. Furthermore, it has been used in non-infectious inflammatory diseases such as acne, Crohn’s disease, periorificial dermatitis, rosacea and seborrheic dermatitis recently. However, the studies about this issue are very few and its mechanism of action is unknown. The aim of our study is to evaluate the possible anti-inflammatory activity of metronidazole in vivo by using the mice- carrageenan-induced paw edema method. Mice were administered a single dose of 2, 20 or 200 mg/kg metronidazole via oral gavage. One hour later, 2% carrageenan was injected subplantar to the hind paws. The paw thickness of mice was measured just before the carrageenan injection and at 1, 2, 3, 4, 24 and 48 hours after injection by dial thickness gauge. For comparison, another group of mice received indomethacin (10 mg/kg, orally) used as a reference drug. IL-1β and TNF-α levels in the paws of mice were measured by the ELISA method. ANOVA (post-hoc Bonferroni) and Student’s t tests were used for statistical analysis. Metronidazole displayed equi-potent antiinflammatory activity with indomethacin in the carrageenan-induced mouse paw edema model. It is shown that less edema occurred at all doses (2, 20 and 200 mg/kg) compared to the control group and no differences were obtained in effect between the doses. It was observed that in metronidazole treated groups, paw thickness returned to baseline values 48 hours after carrageenan injection, unlike the control group. IL-1β and TNF-α levels, which were increased with carrageenan injection, were significantly decreased with metronidazole treatment. In our study, metronidazole was found to be anti-inflammatory due to its effects on relieving edema and reducing pro-inflammatory cytokines in the paws of carrageenan-induced mice. The effectiveness of metronidazole in treating various non-infectious diseases in recent years may be due to its antiinflammatory activity.
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SUMMARY

Fungal corneal ulcers, also known as keratomycosis, occur due to a breach in the corneal epithelium. According to WHO, it is the leading cause of blindness. The eye consists of a variety of different structures having different physiological functions that make it highly resistant to external substances, thus resulting in low bioavailability of drugs from most of the conventional dosage forms. To improve drug effectiveness, a series of research groups have tried a variety of strategies. The majority of these modifications provide some benefit over traditional dosage forms, but they have their own set of drawbacks. To overcome the side effects of the formulations mentioned above, Fluconazole-loaded elastic liposome-based gel was prepared. The elastic liposomes were prepared by rotary evaporation method using soya lecithin and sodium deoxycholate. The elastic liposomal suspension was then incorporated into optimised gelling agent (carbopol 934) to have sufficient contact time of the drug in the eye. The elastic liposome-based gel was then characterized for pH, drug content, rheological study, homogeneity and grittiness, in vitro release study, ex vivo permeation study, toxicity study, bio adhesion study and antifungal activity. The optimized formulation had pH 7.0 ± 0.01, drug content 98.5 ± 3.9%, viscosity 7217 ± 340 mPa.s, in vitro release 80.5± 0.32%, ex vivo permeation 72.27±0.65 % and the bio adhesion time of the optimized formulation was found to be significantly higher (p≤ 0.05) as compared to marketed gel. Antifungal activity of the optimized gel was also found to be significantly higher (p≤ 0.05) as compared to the marketed gel. The Fluconazole-loaded elastic liposome gel was prepared successfully and was found to be a good choice over conventional gel formulation for the treatment of keratomycosis.

Key Words: Fungal corneal ulcers, Fluconazole, elastic liposomal gel, antifungal activity.
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SUMMARY

The antihyperglycemic effect of breadfruit leaf (Artocarpus altilis) extract has been demonstrated in a preclinical study using an alloxaninduced diabetic model. This study aimed to examine whether breadfruit leaf extract also ameliorated liver and kidney injury in alloxan-induced diabetic rats. Male Wistar rats (n=35) were used in the study. All other animals except control group (group I, n=5) were injected with alloxan (155 mg/kg body weight). After 3 days, the hyperglycemic rats with blood glucose >200 mg/dl were divided into 4 treatment groups: placebo (alloxan group), Breadfruit Leaf (BL) extract 100 mg/kg, BL extract 200 mg/kg, and BL extract 400 mg/kg. Treatments were administered daily for 14 days, and blood samples were drawn at baseline, after alloxan injection, and following treatments to obtain serum glutamic pyruvic transaminase (SGPT) and creatinine levels. Alloxan was found to cause a significant increase in rat blood glucose, SGPT, and creatinine levels three days post alloxan injection (P<0.01). After treatment, rats that received 200 mg/kg and 400 mg/kg BL extracts had significantly lower SGPT

levels compared to those treated with placebo alone (P<0.05). Liver histological damage was also significantly alleviated, especially with the 400 mg/kg dose of BL extract. Although serum creatinine level was restored, alloxan-induced tubular degeneration in renal tissue was still evident. In conclusion, BL extract at a dose of 400 mg/ kg improved alloxan-induced liver dysfunction and tissue damage but was less effective at alleviating kidney damage. This result may support the use of breadfruit leaf extract as herbal drug with a hepatoprotective effect.
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SUMMARY

The present study focused on comparing the efficacy of two novel techniques, lyophilization and spray drying, which were proposed to overcome the solubility drawbacks of the highly effective antihypertensive drug, bosentan monohydrate. Solid dispersion approach is the most globally acknowledged and successful method for improving solubility. Poloxamer 188 was used as the carrier to prepare the solid dispersions. The results indicated that the particle size, solubility, and dissolution profiles of formulated amorphous systems varied significantly. Lyophilized solid dispersions demonstrated the highest level of solubility in the prepared solid dispersions. The solid dispersion formulations FL10 and FS10 prepared using lyophilization and spray drying techniques were optimized using

a 32 full factorial design approach. The resulting amorphous solid dispersions were characterized using Fourier-transform infrared spectroscopy (FTIR), particle size analysis, differential scanning calorimetry (DSC), X-ray diffraction (XRD), scanning electron microscopy (SEM), and transmission electron microscopy (TEM). The optimized solid dispersion (FL10) prepared via lyophilization had an average particle size of 450.9 nm in particle size analysis.

X-ray diffraction analyses of both FL10 and FS10 revealed a decrease in peak intensity compared to the drug and polymer, indicating the transformation of the crystalline form to amorphous. The outcomes of this study allow us to conclude that even though lyophilization and spray drying can be used to enhance solubility, lyophilization showed

superior results.
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SUMMARY

The ability of a controlled or modified drug delivery system to supply the drug in a sustained way and assure on-demand bioavailability makes it preferable to traditional drug administration. Due to the reliance on alkoxysilane silica precursors, the preparation of silica/polymer composite delivery material is costly. As a result, this study looked into using the bamboo leaf as a silica starting material. To evaluate in vitro degradability and modified-release in phosphatebuffered saline (PBS) solution, the ash from the bamboo leaf was mixed with polyhydroxy butyrate (PHB) solution to make a (SiO2/PHB) composite, which was then loaded with the medication, tetracycline hydrochloride (TCH). The shape, phase composition, and chemical bond characteristics of the materials were evaluated using scanning electron microscopy (SEM), X-ray diffractometry (XRD), and Fourier transform infrared spectroscopy. An ultraviolet (UV) spectrophotometer was used to determine the TCH release profile. The SiO2/PHB composite was found to have a successful drug loading ability. In addition to regulated degradability in PBS, the

composite exhibited a steady and sustained TCH release, with the degradation solution pH remaining below safe limits. As a result, the formulation of SiO2/PHB for continuous TCH delivery from bamboo leaf-derived silica suggests a significant potential economic benefit for a safe, regulated drug delivery method.
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SUMMARY

Disorders such as diabetes mellitus, obesity, Parkinson’s, and Alzheimer’s diseases are characterized by central metabolic dysfunctions and pose an enormous economic burden to public health. Annually, several millions of new cases and deaths are reported worldwide, thus substantiating the need to search for new frontiers in combating the growing prevalence and mortality of these diseases. Over the past few years, scientific evidence has consistently shown that the functional sweet taste receptor, T1R2+T1R3 heterodimer, serves to direct (conduct) peripheral glucose metabolism. Recent data have revealed that this heterodimer can also act as a central glucosensor that conducts cerebral glucose metabolism. Emerging reports have confirmed the central role of this receptor as a driver of glucose metabolism in neurons and astrocytes. In this paper, “metabolic orchestra” is used to depict the organizational complexity of the plasma membrane receptor-network involved in coordinating glucose transport and metabolism in the astrocyte-neuron circuitry. In light of recent works, suggesting that the taste receptor is a crucial central glucosensor and master coordinator of glucose metabolism, here, the T1R2+T1R3 heterodimer is referred to as the metabolic conductor of the astrocyte-neuron circuitry, responsible for a highly coordinated signaling of glucose molecules and multi-directional cross-talk with other plasma membrane receptors. This concept represents a shift on the astrocyte-neuron metabolic machinery from the GLUT- 2 mediated entry of glucose to a more coordinated one, involving multiple players at the plasma membrane. Research focusing on the treatments of brain disorders involving glucose metabolic dysfunctions is also discussed.

Key Words: T1R2+T1R3; cerebral sweet taste receptor antagonists; glucosensors; metabolic conductor; metabolic orchestra; cerebral diseases
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SUMMARY

Psoriasis is a chronic inflammatory, a multisystem autoimmune disease ith extreme pathological features and unsatisfied pharmacotherapeutic needs. Primarily psoriasis is associated with epidermal cells, keratinocyte hyperproliferation, inflammation, dermal capillary dilation, and proangiogenic mechanisms. Compared with other chronic diseases, patients with psoriasis have severe psychological stress and undergo reduced physical activeness, cognitive dysfunctions, and low-quality life. Pathophysiology is complex with the involvement of various mediators like interleukin- (IL)-17, IL-23, tumor necrosis factor-alpha (TNF-α), interferongamma (IFN-γ), and vascular endothelial growth factor (VEGF) that play a significant role in escalation and localizing the inflammation caused in psoriasis. However, acquiring uninterrupted knowledge of psoriasis pathophysiology allows us to identify the novel therapeutic targets that could be explored to overcome personalized psoriasis treatment challenges. Conventional therapy includes corticosteroids, vitamin-D, methotrexate, and cyclosporine, but with low efficacy and severe side effects and sometimes causing disease comorbidities. New biologics approved by FDA during 2016-2019, such as IL-23 blockers risankizumab-rza, guselkumab, and tildrakizumab-asmn, certolizumab pegol targeting TNF-α, IL-17 blockers brodalumab and ixekizumab have revolutionized the treatment of moderate to severe psoriasis due to targeted approach but are reported to possess many side effects leading to low patient compliance. Biosimilars of adalimumab, etanercept, and infliximab, designed by reverse engineering of biologics, are also becoming popular due to their cost-effectiveness. Drug repurposing focuses mainly on defining new medical uses for old drugs. The main focus of drug repurposing is how the drug molecule interacts with various targets and executes its pharmacological action, revealing the new possibilities of designing effective therapeutic agents with low toxicity.
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SUMMARY

Diabetes mellitus is the most common chronic metabolic disorder characterized by reduced secretion of insulin or sensitivity to the insulin. It is also a disease of inadequate control of glucose levels in the blood plasma. The present study was formulated to assess the novel glitazones for hypoglycaemic activity in STZ induced rat model. Before in-vivo studies, thirty-two virtual compounds of novel glitazones were subjected to the molecular docking study. The docking

study showed that, the compounds C5 and C22 showed the better binding activity with the target protein 3CS8. The acute toxicity studies were done on female rats using OECD guideline 425. No mortality observed at 300 mg/kg per kg body weight and based on this result, the dose for in-vivo studies was chosen. The compounds C5 and C22 were evaluated for the hypoglycaemic activity at 10 and 20 mg/kg body weight in STZ induced hyperglycaemic rats. The compound C5 at both the dose (10 mg and 20 mg/kg) showed the better activity than C22, where as C22 exhibited better activity at higher dose when tested. The activity was assessed by behavioural and biochemical parameters, on 0th ,7 th, 14 th and 21st day. The study duration was three weeks, on 21st day, the animals were sacrificed and biochemical estimations were done. The compound C5 showed significant activity when compared with C22. The current findings gives a lead for further research to prove the hypoglycaemic activity of novel glitazones at molecular level by employing some more research models.
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SUMMARY

In addition to having strong anti-oxidant properties, resveratrol has anti-cancer, anti-angiogenic, cardioprotective, anti-diabetic, antiviral, and neuroprotective activities. Despite its rapid absorption, first-pass effect and intestinal  metabolism reduce the bioavailability of resveratrol. Moreover, the lipophilic property of resveratrol reduces its water solubility and metabolized in high incidence reduces its oral bioavailability. Therefore, it was aimed to develop an optimum formulation for the skin application of resveratrol to overcome the negatives after oral administration.Since their easy formulation, thermodynamically stable properties, and facilitating the delivery of both lipophilic and hydrophilic active ingredients, loading resveratrol to microemulsions (MEs) will be a suitable delivery system to overcome the drawback of stability problems and skin bioavailability of resveratrol. A Triangle phase diagram was constructed, and the MEs region was determined by points studies. Subsequently, some formulations were selected within the transparent region by considering characteristics required to achieve optimized transdermal drug delivery. Chosen formulations were exposed to pre-stability tests such as centrifuge and thermal stress tests. Characterization studies such as droplet size, size distribution, zeta potential, viscosity, pH measurement were performed on remained intact formulations after pre-stability tests. In terms of the characterization test results such as pH, viscosity, conductivity, there wasn’t found significant difference observed between formulations. However, polydispersity index and zeta potential values provided to choosing optimal formulation.
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SUMMARY

The purpose of the present work was to formulate colon-targeted mesalamine pellets containing gums of Moringa oleifera Lam. (MOG) and Cyamopsis tetragonolobus Taub. (CTG). Formulation of single stimuli mediated release is also difficult to target colon due to variation in the physiological condition, so in present work, pHdependent and enzyme degradation mechanisms are being used to release of drug at the colonic site. Extrusion and spheronization techniques were used for the preparation of pellets. For formulation optimization, factorial design study 32 was used for the selection of the optimized batch. It was found that high ratio of solvent 80:20 and 10% and 7.5% concentration of MOG and CTG respectively produce optimized pellets showed good physical properties and release for F8M and F8C and after coating it showed in vitro release at the colonic condition and in vivo roentgenographic images for targeting. As to say as advantages, spheronization and extrusion method was proved to have economized, whereas natural gums used to control release which added advantage as being as inert and biocompatible. This further formulation scope at industrial scales to reduce side effects of synthetic polymer and make it more biocompatible with the body.
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SUMMARY

Endocrine-disrupting chemicals like bisphenol A (BPA) and its analogs have negative effects on human health. This research aims to determine the cytotoxic effects of BPA and its four different analogs bisphenol S (BPS), bisphenol F (BPF), bisphenol Z (BPZ), bisphenol AF (BPAF) on both cancer and healthy cell lines simultaneously by performing an MTT test. In this study, human breast cancer cells (MCF-7) and human Sertoli cells (HSeC) were used for cell culture.

MCF-7 and HSeC were exposed to BPA, BPS, BPF, BPZ, BPAF for 24 h. After that, the inhibitory effect of Bisphenols (IC50) was determined by measuring the absorbance. While BPF was the least cytotoxic alternative depending on the highest IC50 values in both cell lines, BPZ was found to be the most cytotoxic alternative in HSeC cell line. In the MCF-7 cell line, BPA and BPZ were found to have equally cytotoxic effects.
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SUMMARY

Different organic solvents (ethanol, dichloromethane, ethyl acetate and acetone) were studied for their effects on the extraction efficiency of glabridin and total flavonoids (TF) from Glycyrrhiza glabra roots. The extract yield of Glycyrrhiza glabra roots was in the range of 3% to 6% following the extraction efficiency in the order ethanol>acetone>ethyl acetate>dichloromethane. A higher extraction yield of TF and glabridin was obtained with dichloromethane, followed by ethyl acetate, acetone and ethanol, indicating that the non-polar solvents help in optimal extraction of TF and glabridin. We also demonstrate for the first time, that the extraction efficiency of the flavonoids is not significantly affected by the use of the recovered solvents except in case of ethanol which reflects that the moistureabsorbing capacity of the solvent dictates the extraction efficiency of such compounds. The glycyrrhizin content in all the extract types was rather low (0.1 % to 1%) except for extract prepared with water, where the glycyrrhizin content was ~10% as expected since glycyrrhizin is a polar compound. Interestingly, we observed that ethyl acetate selectively isolated only glabridin with no traces of glycyrrhizin, which is a finding reported for the first time.
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SUMMARY

Floating drug delivery systems (FDDS) are oral dosage forms that are able to float on the contents of the stomach and remain in the stomach for a long time. They offer an opportunity to prevail over the short gastric residence time of the usual dosage forms of the drug and play an important role in slowly delivering drug substances to the upper part of the gastrointestinal tract over a continuous period. Two methods have been proposed for the development of FDDS, including non-effervescent and effervescent systems. The present review briefly explains various technologies and their mechanism to design FDDS along with in vitro - in vivo tests for evaluation of them. In addition, new approaches to their preparation have been introduced.
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SUMMARY

Advances in technology have broken new ground in the area of new active pharmaceutical ingredients discovery. Although the number of newly discovered active ingredients increases, only a few of them manage to survive for further development. Even if some of the discovered active ingredients have appropriate pharmacological activity, they are eliminated in the early stages of drug development due to their undesired physicochemical properties. Most of the time low

solubility leads to bioavailability problems. Increasing the solubility and hence bioavailability of an active pharmaceutical ingredient is an integral part of pharmaceutical technology and development. In the first part of this review, information about the methods that can be used to increase the solubility is given. In the second part, studies aiming to increase the solubility of aprepitant, a low-solubility active ingredient, are discussed.
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SUMMARY

The ongoing outbreak of the COVID-19 is a significant threat to global health and the economy. This disease is a highly contagious pathogenic disease caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). The virus has a high reproduction rate, due to that it is highly transmittable and has turned into a catastrophe. Scientists and researchers worldwide are exaggerating every possible approach to limit the spread of this malicious disease. An abrupt rise has been reported in the number of cases due to newly mutated strains like SARS-CoV-2 VUI 2020/12/01. To date, no specific drug is effective in the complete eradication of this dangerous disease but, some broad-spectrum antivirals such as Remdesivir and Lopinavir are being used in the management of this ailment. Also, every possible effort has been made in the development of vaccines for preventing the outbreak of this deadly virus. The BNT162b2 by Pfizer and m-RNA-1273 by Moderna have been recently launched into the market, which have shown undesirable effects in geriatrics leading to mortality. In this review, we have tried to highlight important aspects of the COVID-19 that will aid in global awareness and will help the researchers to investigate possible ways to eradicate this menace and design new moieties for its effectual management.
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SUMMARY

Contemporary pharmacological market is well developed, suggesting a wide choice of medical preparations for treating various disorders. Particular attention is paid to the group of diseases related to cerebrovascular accidents as the complications and consequences are often unfavorable. A study was conducted in the post-Soviet countries and aimed to determine the effect and efficacy of using neuroprotective drugs in the treatment of cerebrovascular disease,

taking into account the psychosomatic effect in patients. Two preparations were chosen for the study, namely, Citicolin and Piracetam. The main purpose was to compare the effectiveness and necessity of these drugs in improving the patients` condition and reducing the effects and mortality. The results of this study and works of other scientists proved a higher efficacy of using Citicolin compared to Piracetam. Among 680 patients (100%) receiving Citicolin as a neuroprotective therapy, 625 (91.9%) patients noted improvement in general condition already after three days. Of 405 patients (100%) receiving Piracetam, the regression of neurological symptoms occurred on the 4th or 5th day of treatment. The improvement of visual functions was noted in 26 patients from Citicolin group and only in 3 patients who received Piracetam as neuroprotective therapy.
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SUMMARY

Carbapenem-Resistant Klebsiella pneumoniae (CRKp) infections are worrying health problems due to decreasing treatment options. This study investigates the carbapenemase (OXA-23,24, 48, 51, 55, 58, KPC, NDM-1, VIM, IMP) and mcr-1 genes of the CRKps isolates A total of 33 CRKp isolates isolated from patient blood samples from the Dicle University Medical Faculty Hospital, intensive care units (ICUs) between February 2020 and June 2020, were included in the study. The presence of carbapenemase encoding genes -including all CRKp isolates, bla OXA-23, 24, 48, 58, bla KPC, blaNDM-1, bla VIM, bla IMP- were investigated by multiplex Polymerase Chain Reaction (PCR). CRKp isolates were

tested for mcr-1 gene and bla OXA-51, bla OXA-55 genes by monoplex PCR. All CRKp isolates studied with Kirby Bauer Disc Diffusion Method (DDM) (100%) were resistant to ertapenem, 9 (27.27%) resistant to imipenem, and 23 (69.70%) were resistant to meropenem. 20 (60.61%) of the isolates were found resistant to colistin. bla OXA-48, bla NDM-1 and bla OXA-24 genes were found in 75.76% (n = 25), 6.06% (n = 2) and 3.03% (n = 1) isolates, respectively. Both bla OXA-48 and bla NDM-1 genes were detected in two (6.06%) isolates and mcr-1 gene in 16 (48.48%) isolates. While the mean hospitalization was 20.3 days in 13 patients with a colistin minimum inhibitory concentration (MIC) of 2

μg/ml, it was 33.9 days in 20 patients with a colistin MIC of > 2 μg/ml. The average length of stay in the hospital was 21.8 days in mcr-1 negative patients and 35.7 days in mcr-1 positive patients. Carbapenemase and mcr-1 positivities were found at dramatically high rates in Diyarbakır, Turkey. It was indicated that plasmid-mediated antimicrobial resistance in Kp isolates was problematic. Each hospital should monitor the colistin and carbapenem resistance mechanisms by molecular methods. Colistin resistance should be confirmed by the broth microdilution method (BMD).
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SUMMARY

Obesity is a chronic disorder with increasing prevalence worldwide and occurs when energy intake is greater than energy expenditure. Obesity is one of the factors that cause oxidative stress and arises from an imbalance between the reactive oxygen species (ROS) and the cell’s antioxidant defense system. Increasing ROS in obesity, influencing the hypothalamic neurons, affects hunger and satiety control, so correspondingly on body weight control. When ROS amount

increases, through DNA, protein and lipid oxidation, cell damage, necrosis, and apoptosis take place. Tumor protein p53, the guardian of the genome, is responsible for the regulation of genes involved in apoptosis as well as energy generating metabolic pathways. In our study, we investigated the TP53 (Arg72Pro) polymorphism in 151 patients diagnosed with obesity. TP53 mutation (rs1042522) was determined by real-time PCR. In 8 patients, the TP53 mutation was

identified as carrying heterozygous (Arg72Pro) and in 143 patients carrying homozygous (wild type) (Arg72Arg). No individual with a homozygous mutant (Pro72Pro) genotype was found in the studied group. Associations between TP53 genotypes and clinical obesity parameters such as body mass index, thyroid stimulating hormon, glucose, postprandial blood sugar, triglyceride and cholesterol levels were compared statistically. According to the results of statistical

analysis, it was observed that TP53 polymorphism was associated with insulin level. Genotype frequencies were also compared with previous studies performed in control populations and found to be different. This study shows that there may be a relationship between TP53(Arg72Pro) polymorphism and obesity.
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SUMMARY

Hyaluronic acid is a natural polymer that provides moisture to the skin and supports the skin’s elasticity by helping to keep it supple. Hyaluronic acid-containing serum, semi-solid and injectable formulations are available commercially. In this study, serum type formulations containing hyaluronic acid were prepared. The final formulation containing 1% hyaluronic acid was selected from the prepared formulations and stability tests, protective efficacy tests (ISO 11930), and in vivo allergic irritation tests of this formulation were performed. The pH of the 1% hyaluronic acid formulation was adjusted to 5.5. Microbial analysis using Pseudomonas aeruginosa, Staphylococcus aureus, Escherichia coli, and Candida

albicans strains showed that the final formulation does not pose a contamination risk. In addition, it has been proven in the protective efficacy test of the final formulation that it has an antimicrobial effect of up to 28 days. According to the patch-shaped irritation test results in 15 subjects between the ages of 22-70, no allergic reaction was observed in the subjects for one week. No change was observed in the physicochemical properties of the final formulation at 25°C

65% relative humidity. In conclusion, the hyaluronic acid serum formulation has been evaluated as a product that can be used safely for moisturizing the skin.
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SUMMARY

Benzimidazoles, 1,3,4-Thiadiazoles, and Schiff bases have shown many properties against different types of diseases, including bacterial infection and helminthiasis. Because of the need for new antimicrobial and anthelmintic agents, novel benzimidazole substituted 1,3,4-thiadiazole Schiff’s bases were designed and synthesized. The synergy arising from the successful incorporation of benzimidazole ring, thiadiazole ring, and Schiff’s base in one pharmacophore was exploited in this work. Eleven such derivatives were synthesized and investigated for their in vitro antimicrobial and anthelmintic properties.1H-benzo[d]imidazole-2-carboxylic acid was first prepared by the oxidation of 2-methyl-1H-benzo[d]

imidazole with alkaline potassium permanganate. 1H-benzo[d] imidazole-2-carboxylic acid was then converted to N-arylidene-5- (1H-benzo[d]imidazol-2-yl)-1,3,4-thiadiazol-2-amine by reacting with an aqueous solution of thiosemicarbazide in the presence of few drops of concentrated sulphuric acid. Finally, different benzimidazole substituted 1,3,4-thiadiazole Schiff’s bases were prepared by reacting thiadiazole substituted benzimidazole with

suitable aryl aldehyde. Compound PP-4 was found to be more potent than the standard drug in causing the death of nematodes, which took an average time of 13.22 and 19.00 min against Perionyx excavatus and Pheretima posthuma, respectively. Compounds PP-4, PP-6, and PP-8 containing electron-withdrawing groups (4-nitro, 2-bromo, 4-chloro) exhibited antimicrobial activity with the zone of inhibition ranging from 8-27 mm comparable to Ampicillin with

the value ranging from 22-27 mm for all the tested strains.
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Herbal remedies for healing is basically on the existing traditional methods, which is different from one tradition to the other. Liver performs useful functions that maintain health in humans but it can be affected to become malfunction if not guided or protected against some chemical substances contained in some foods, hard drugs and drinks. Effect on hematology and hepatoprotective activity of Spathodea campanulata ethanol leaf extract was studied using an animal model. Group I mice served as the positive control, group II mice as negative control, and groups III – XII mice as satellite groups which were treated with 200, 400, 800, 1000, and 2000 mg/kg of extract after respective Salmonella typhi infection and paracetamol inducement. Overdose of mice with paracetamol caused changes in the mice’s physiology status. In hematology parameters of mice, red blood cell mean count was higher in the negative control (7.6±70.92 million/mm3) than the positive control (4.36±0.12 million/ mm3) and lower white blood cells mean count of 3.50±0.18 thousand/mm3 in the negative control than positive control with a value of 9.62±0.39 thousand/mm3. However, in biochemical evaluation, albumin (2.21±0.60 mg/dL) and bilirubin (2.11±0.63 mg/dL) were higher in the positive control than negative control with values of 4.90±0.11 and 1.08±0.10 mg/dL, respectively. These abnormalities in the mice’s physiological status were reversed on treatment with extract concentrations of 200 to 2000 mg/mL for five days. S. campanulata ethanol leaf extract can be used as traditional medicine for the treatment of liver diseases.
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SUMMARY

Substance dependency is an increasingly important problem throughout the world. Alcohol and cigarette addiction, as well as the use of narcotics and stimulants have increased very seriously. Individuals using these substances cause serious harm to themselves and their environment. The use of such substances during pregnancy adversely affects maternal health and the development of the fetus. Substance-dependent women do not get checked their examinations regularly during pregnancy and substance abuse can be realized at the final stage of the pregnancy. For this reason, health care personnel should be able to identify, guide and educate pregnant women who use drugs, especially focusing on those that abusers of drugs and other substances, so that the negative effects of the substance(s) on the mother, fetus and newborn can be minimized. In this study, the structures, general characteristics, metabolisms, and impacts on the fetus of illicit and abused substances in Turkey were compiled. Besides, the role of pharmacists in prevention and management of substance dependency was emphasized.
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SUMMARY

Recently, usage of herbs and herbal products have gain popularity for several indications. The reason of the popularition of these products could be the thoughts of the people which natural products are much less harmful. With this point of view breastfeeding mothers are commonly using herbal products to raise their milk production (galactagogue) or treat post-natal diseases. But, there are big threats for both mother and baby in some issues such as the efficiency of herbal products, their toxicities, lack of scientific studies evaluating the effects on the baby, the large numbers of bioactive components and unavailability of convenient regulations. The aim of this review is to provide a guide about safety of popular herbal products commonly used by breastfeeding mothers and their effects on infants; to health care providers, such as pharmacists, who are the closest health advisors of patients, as well as physicians, and nurses and to ensure the careful use of herbal products in order to avoid undesirable effects by raising awareness that the word of “natural” is not synonymous with “safe”.
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SUMMARY

Plants have been used in the prevention and treatment of diseases since ancient times. Due to the popularity and unconscious use of herbal products, the risk of health problems is increasing day by day. Simultaneous use of herbal products especially with drugs having narrow therapeutic index can lead to very serious toxic effects. Warfarin, which is used to treat or prevent atrial fibrillation, venous thromboembolism, deep vein thrombosis, pulmonary embolism, artificial heart valve and myocardial infarction, acts as an anticoagulant by blocking the epoxide reductase enzyme and inhibiting the conversion of vitamin K and vitamin K epoxide. Warfarin is rapidly absorbed from the gastrointestinal tract, has high bioavailability and reaches the maximum concentration in blood plasma after 90 minutes orally and is therefore widely used in the clinic. Warfarin has the potential to interact with many drugs, herbal products and foods, and it has been reported that it is the drug that causes the most frequent plant-drug interactions. In this study, case reports of warfarin-herb interaction in the literature were examined and the herb/herbal product used by the patient, drugs used by the patient other than warfarin, and the clinical symptoms related to the interaction were compiled. In addition, in vivo, in vitro, and clinical studies conducted on plants reported to be interacting in case reports were investigated, and the results obtained regarding the herbal products, dose, duration of use, study type, warfarin dose, and interaction mechanism were presented. Herbal products cause an interaction by inducing or inhibiting CPY2C9, CYP3A4, and CYP1A2 enzyme activities as well as P-glycoprotein, which play a role in warfarin metabolism. The responsibility of healthcare professionals and the importance of selling herbal products under the consultancy of healthcare personnel is emerging in preventing possible adverse drug reactions and toxic effects and ensuring rational drug use.
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SUMMARY

Cancer is a complex disease that is caused by uncontrolled division and proliferation of cells and under the influence of genetic and conditions. There are more than 100 types of cancers known and standardized therapies to certain types of cancers as much as possible have been developed. The DNA of any human on Earth is not alike. Therefore, patients provide different responses to similar treatments. Tyrosine kinases (TKs) are a family of enzymes involve the signal transduction in human cell. TKs are essential needs for normal human physiology. Destruction of normal functions cause abnormal cell activities, immunological, neurological, metabolic and infectious diseases, especially cancer. Among the kinases, Abelson Leukemia (Abl), sarcoma (Src), epidermal growth factor receptor (EGFR) and vascular endothelial growth factor receptor (VEGFR) are primary molecular targets for selective inhibition and are considered the most successful targeted therapy for tyrosine kinase inhibitors (TKIs). Today, there are many Food and Drug Administration approved TKIs, which are frequently used in cancer treatment. In this review, the design strategies of the compounds as TKIs, the structure-protein interaction relationships, the functional role of the kinases targeted in the inhibitor design, the structural analysis of the binding modes of the kinase inhibitors, and the current developments in the therapeutic interventions of tyrosine kinase inhibitors have been discussed.
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SUMMARY

The current eruption of the novel severe acute respiratory syndrom causing coronavirus 2 (SARS-CoV-2) is an atrocious health tragedy. In this virulent disease, the computational approach appears to be the most hopeful choice to make out an efficient remedial medicinal agent for the treatment of an infected population. This current exploration inclined to analyze the similar druggable compounds as hydroxychloroquine to combat unworn coronavirus (COVID-19), using a pharmacoinformatics study. Docking-based virtual screening was carried-out using Glide, followed by Absorption Distribution Metabolism Excretion (ADME) anticipation. Hydroxychloroquine is being used as the criterion for comparison as it showed potential effect for symptomatic relief. Target-based virtual screening study divulged 28 top-ranked compounds based on their binding energy and dock score from 10695 PubChem compounds. In the additional weed-out process, 07 compounds were selected based on their similar interactions as hydroxychloroquine, comparable binding energy, and shape complementarity of the binding pocket of 6LU7. The

three-dimensional binding pose of screened 07 hits and their chemoessential features were successfully matched with reference compound. These candidates showed potential interactions with the amino acid residues of the active site of SARS-CoV-2 (PDB ID 6LU7). Therefore, they may have the capability as lead compound(s) against COVID-19.
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SUMMARY

Obesity is a chronic disorder with increasing prevalence worldwide and occurs when energy intake is more than energy expenditure. Obesity is one of the factors that cause oxidative stress and arises from an imbalance between the reactive oxygen species ROS and the cell’s antioxidant defense system. Increasing ROS in obesity, influencing the hypothalamic neurons, affect hunger and satiety control, so correspondingly on body weight control. When ROS amount increases, through DNA, protein, and lipid oxidation, cell damage, necrosis, and apoptosis take place. Oxidative stress increment in adipose tissue causes the development of metabolic syndrome in obese people. Also, weight loss due to calorie restriction or exercise reduces oxidative stress. Mitochondria is the essential source for ROS formation. In the electron transfer system, reactive oxygen species forming due to oxidative phosphorylation reactions are involved in various physiological processes such as cell proliferation and differentiation. Glutathione S-transferase M1 and T1 genes encode enzymes that have oxidant-scavenging activities. Deletion polymorphisms in these genes cause the absence of their corresponding enzymes. In this study, we investigated the parameters associated with obesity such as body mass index (BMI), TSH, glucose, satiety blood glucose, triglyceride,

and cholesterol levels, and deletion polymorphisms of GSTM1 and GSTT1 genes in 152 patients diagnosed with obesity in a Turkish population. No statistically significant relationship was found

between the parameters studied in obese patients and GSTM1 and GSTT1 polymorphisms. More studies are needed to elucidate the relationship of GSTM1 and GSTT1 polymorphisms with obesity.
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SUMMARY

In the present study, the potency of rice bran as an antioxidant was examined. Rice bran is a by-product of the rice milling process, despite being a rich nutrient, it has limitations in food application. In this study, we used carbon tetrachloride-induced rats (CCl4) as a model of oxidative stress and examined the effect of extract IPB 3S rice bran supplement (RBS) on testis and liver endogenous antioxidant. The testis and liver were used as the representative organs which prone to exposure to reactive oxygen species (ROS). We used 150 and 300 mg.kg-1 Body weight (BW) of RBS. The Concentration of glutathione (GSH) in both organs was measured. All groups administered by RBS had significantly higher GSH levels compared to the CCl4 group, both in testis and liver. The dose of 300 mg.kg-1 BW RBS had a significantly higher GSH level in testis, while 150 mg.kg-1 VA RBS had a significantly higher GSH level in the liver tissue compared to the control group accordingly. Thus, the rice bran supplement enhances GSH levels in rat’s liver and testis which potentially has protective effects.
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SUMMARY

Isoniazid (INH) is an antibiotic that is used for the prevention and treatment of tuberculosis. The most common side effect of INH is seemingly hepatotoxicity through the induction of oxidative damage. Ferulic acid (FA) is an organic compound with antioxidant properties that is found abundantly in plant cell walls. The aim of this study was to evaluate the hepatoprotective effects of FA against hepatotoxicity induced by INH in Wistar rats. The rats were injected with INH (100 mg/kg/d for 21 days) with and without co-administration of FA (10 and 20 mg/kg/d) or silymarin (100 mg/kg/d) from day 11 to day 21. Then, the animals were sacrificed to evaluate the serum levelof aminotransferases and total bilirubin, and liver histopathology and oxidative stress parameters. Co-administration of FA prevented the hepatotoxicity of INH according to the biochemical and histology findings. FA dose-dependently decreased level of lipid peroxidation in liver tissue. The activities of catalase, superoxide dismutase, and glutathione peroxidase in liver tissues of rats treated with FA were higher than those in non-treated INH-exposed rats. Taken together,

the results demonstrated that FA could be used as a hepatoprotective supplement to prevent INH-induced hepatotoxicity.
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SUMMARY

The results of comparative analysis of the main diagnostic features of the medicinal raw material of six species of the genus Hypericum of Ukraine are presented. The most important diagnostic features of H. alpigenum Kit, H. elegans Steph. ex Willd., H. hirsutum L., H. maculatum Crantz, H. montanum L., and H. perforatum L. are the localization, form, and color of secretory structures. Characteristics of the basic morphological features of leaves, sepals, petals, and stems of the studied species are provided. It is emphasized that a comprehensive analysis of the species-specific peculiarities of the main raw organs of species of the genus Hypericum allows us to determine their species affiliation clearly. The use of these features makes it impossible to intentionally falsify or incorrectly identify the raw material of a particular species of St. John’s worth during merchandising analysis.
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SUMMARY

Since transdermal delivery systems provide some important advantages over oral delivery systems and parenteral delivery systems, they have attracted the attention of researchers. Degradation of the drug in the gastrointestinal (GI) system, irritation of the GI system tract, and the first-pass effect of the drug are some of the disadvantages of oral administration, while the need for medical staff to administer it and creating phobia in the patient are among the disadvantages of parenteral administration. To overcome these drawbacks, researchers have developed formulations for the transdermal delivery of drugs. The most important handicap of transdermal drug administration is the Stratum Corneum layer (St. Corneum), which forms the enormous barrier layer of the skin. Some techniques have been developed to overcome this serious barrier problem of the skin. Microneedles are one of the physical methods to increase the penetration of therapeutic agents through the skin. Microneedles consist of needle arrays long enough to deliver the drug to the dermis layer and micron-sized enough to not reach the nerve cells and not cause pain. Microneedles can

be classified into five different types as solid microneedles, dissolving microneedles, hollow microneedles, coated microneedles, and hydrogel microneedles according to the properties of the materials used in the fabrication and the mechanisms of release of the therapeutic agent. Microneedles can be used in the application of vaccines, proteins, nucleotides, drug delivery systems, cosmetic, and for diagnostic purposes. Although important technological developments have been experienced for microneedle in many areas such as drug delivery systems, disease diagnosis, and cosmetics in the last two decades, there are many working areas that need to be developed. Especially in longterm treatments, studies should be done to develop them as smart devices.
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SUMMARY

Radiopharmaceuticals are radioactive medications (radioisotopes) and are composed of radionuclidic and pharmaceutical parts. Recently, the use of radiopharmaceuticals as diagnostic and therapeutic agents is increasing. Several approaches have been employed to develop therapeutic radiopharmaceuticals. Therapeutic radiopharmaceuticals have essential roles in nuclear medicine administrations. Today, various diseases such as thyroid cancer, metastatic bone cancer, neuroendocrine tumors, and myeloproliferative can be treated with radioimmunotherapy. These treatments provide convenience in multiple ways and can be advantageous compared to other treatment methods. In this review, current radiopharmaceuticals and their usage in different disease treatments are summarized by providing fine details. Also, the definition of theranostics is summed up. In conclusion, this review can be beneficial for scientists who work in this area.
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SUMMARY

Cancer is the leading cause of death worldwide. Treatment methods in cancer consist of radiation therapy, surgery, chemotherapy, immunotherapy and hormonal therapy. Ionizing radiation therapy, which deprives cancer cells of its ability to reproduce, remains an important component of cancer treatment, with about 50% of all cancer patients receiving radiation therapy during the disease, and contributes to 40% of curative treatment for cancer. Due to the side effects of these routine cancer treatments, the need for new therapeutic strategies has increased. With the development of oncolytic viruses in the last 20 years, a new area called virotherapy has been created in the treatment of cancer. Oncolytic viruses are a new biological therapeutic group with a wide spectrum of anticancer activity, with low human toxicity. Studies have shown that oncolytic viruses, which can be designed to selectively infect and / or multiply in cancer cells, have an increased antitumoral effect on tumor xenografts combined with ionizing radiation. In this review, treatment methods with ionizing radiation and oncolytic viruses are described and examples from current studies are presented.
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SUMMARY

Currently, the importance of personalized medicine and the widespread use of 3D production techniques in almost all industrial fields, pave the way for the preparation of personalized and customizable pharmaceutical dosage forms with 3D printers. New 3D production techniques are developed and their applicability to the pharmaceutical industry is being investigated day by day. This review is aimed to evaluate printing technologies, which will play an important role in future pharmaceutical manufacturing along with a detailed review of publications about 2D and 3D printing techniques. Within the scope of the review, printing techniques were compared with each other from a pharmaceutical and biomedical perspective, and possible predictions about how an ideal production method were discussed by revealing the possible advantages and disadvantages of these innovative techniques.
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SUMMARY

Many studies reported the ability of endophytic fungi to produce various bioactive compounds having therapeutic values. An endophytic fungus identified as Arthrinium rasikravindrae was isolated from the stem of Coleus amboinicus Lour. This study examined cytotoxic and antimicrobial activities of a major compound isolated from ethyl acetate extract of the fungus fermentation broth. Cytotoxic activities were conducted using MTT assay against T47D, MCF-7, WiDr, 3T3, and Vero cells. IC50 values against Staphylococcus aureus and Escherichia coli were used as the parameters for determining antimicrobial activities. The isolated compound appeared as a single peak in HPLC chromatogram (98.55 %), displayed the highest cytotoxic activity on WiDr cells (IC50 35.03 ± 2.08 μg/mL) and antimicrobial activities against S. aureus (IC50 232.10 ± 1.20 μg/mL) and E. coli (243.59 ± 1.32 μg/mL). Analysis of the UV spectrum and TLC data generated by various detection reagents revealed that the compound was predicted as an N-containing substance having conjugated double bonds.
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SUMMARY

Many challenges of hepatocellular carcinoma treatment, such as side effects and drug resistance, still remain. Therefore, new improvements with high pharmaceutical function and low toxicity

are needed. Recently, the efficacy of the combination therapy of antineoplastic drugs with natural products like pycnogenol has garnered attention. Pycnogenol® is a standardized extract from the bark of Pinus pinaster and consists of phenolic compounds. Pycnogenol is considered complementary in the treatments of some cancer besides its good tolerability and high safety. This study aims to reveal the synergistic effects of pycnogenol combination with cisplatin and its relation to human hepatocellular carcinoma (HepG2) cell viability. Effects of single and combined treatment on cell viability were evaluated in Chinese hamster lung fibroblasts (V79) and HepG2 cells using MTT assay. In HepG2 cells, this combined treatment showed a more cytotoxic effect than singledose

groups. Pycnogenol increased the cytotoxicity of cisplatin at 500 μM for 24 h; at 250-500 μM for 48 h in V79 cells; and also, at 125-500 μM for 24 h; at 62.5-500 μM for 48 h in HepG2 cells (p<0.05). Our study is the first study to show that pycnogenol treatment with cisplatin has been combined in the HepG2 cell line. As a result, pycnogenol induced cisplatin cytotoxicity via combined treatment on HepG2 cells and exhibited a synergistic effect with cisplatin. In conclusion, pycnogenol may play a role in the chemotherapy of hepatocellular carcinoma; however, further

studies are required to confirm their interactions with cisplatin.
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SUMMARY

Cilnidipine(CPN), a Biopharmaceutics Classification System class II drug, has dissolution rate-limited bioavailability and a very short half-life (20.4 min). Thus, there is a need to improve the solubility and prolong the drug release so that the therapeutic concentration of CPN could be maintained for a prolonged time. Therefore, the present investigation was aimed to improve the solubility of CPN by preparing amorphous solid dispersion (ASD) and sustain its release by incorporating CPN loaded ASD (CPNASD) in interpenetrating polymer network (IPN) microparticles. ASD was prepared using Solutol HS 15 and Gelucire®50/13. Solutol HS 15 provided a better effect by increasing 84.09 folds solubility of CPNASD in water as compared to the free CPN, therefore it was used in the formulation of IPN microparticles. Characterization of ASD by differential scanning calorimetry (DSC) and X-ray diffraction (XRD) confirmed a decrease in the crystallinity

of CPN. IPN microparticles loaded with CPNASD were prepared by varying chitosan concentrations, polyvinyl alcohol (PVA), and massratio of chitosan:TPP and optimized by Box-Behnken Design. The constraints on the responses were maximum drug entrapment efficiency and sustained drug release with more than 80% drug release in 12 h. IPN microparticles with composition, chitosan 50mg, PVA 74.99mg (Volume of aqueous phase; 10 ml, Volume of organic phase; 50 ml) and chitosan:TPP 2.52 was the predicted optimized condition by the software and IPN with this composition provided high % entrapment efficiency (83.87±0.85) and sustained release (83.29±0.55) for 12 h. Solutol HS 15 was successful in providing a massive increase in solubility of CPN, and a uniform sustained release was achieved by loading CPNASD in IPN microparticles.
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