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ABSTRACT

The application of the pharmacokinetic models is embracing in the
drug development and regulation of the parameters in the pharmacological
society. Pharmacological parameters provide the vast range of comparison
parameters for the drug development and increase the drug efficacy. Drugs
are classified accordingly with respect to kinetics and dynamics of drug
pharmacology. Different drugs undergo different pathways in the metabolism
and excretion. The pharmacokinetic parameters explain the usage,
administration and routes of administration of the various drugs available.
Before formulation the drugs are analysed with respect the kinetic factors.

INTRODUCTION

Pharmacology is the branch of medicine that deals with the action of drugs that enter the human body.
Pharmacology is the pharmaceutical branch of which describes the drug physiology and ailments. Pharmacology
describes the drug depending upon the two important parameters i.e., Pharmacokinetics and Pharmacodynamics.

Pharmacokinetics is usually described as “what a drug does to the body” while Pharmacodynamic explains

“what a body does to the drug”.

Pharmacokinetic and Pharmacodynamics are the two important parameters of the physiology of drug in the
organ body. These parameters help in the therapeutic and toxic plasma drug concentrations. Pharmacokinetics
defines the physiology of the drug by the following:

a) Absorption

b) Bioavailability
c) Distribution
d) Metabolism
e) Excretion

Pharmacodynamics refers to the relationship between the drug concentrations at the site of action which
includes the time and adverse effects of the therapeutic effects of the drug. The effect of the drug is determined by

the drugs binding with receptor [1-20],

RRIPTS | Volume 4 | Issue 3 | August, 2016



e-ISSN: 2322-0139
p-ISSN: 2322-0120

PHARMACOKINETICS OF DRUG

Pharmacokinetic is the study of the time between the drug absorption, distribution, metabolism and excretion.
Clinical Pharmacokinetics enhances the efficacy of the drug and decreases the toxicity of the drug. A drug effect is
related to the concentration at the site of action while the drug receptors are distributed in the body.

Drug Administration

Drug administration is the onset of site where the drug activates its nature. There are many routes for drug
administration like Enteral, Parenteral and Other.

Enteral Administration is administrating a drug by mouth; either it is swallowed or oral delivery or Sublingual.
Enteral administration is the simplest drug administration for all ages.

Parenteral administration is the route where the drug directly enters the systemic circulation. This method is
generally used for the drugs which are poorly soluble in the GIT. For example, Insulin is given intravenously as it is
poorly soluble in GIT. Parenteral administration is also performed either by intravenous, intramuscular or
subcutaneous.

Other routes of administration include Inhalation, Intranasal, Topical, Transdermal and Rectal. The drugs are
administered depending on the solubility [20-301,

Tablets are of different types based upon the API. The different types are:
¢ Uncoated Tablets

» Effervescent tablets

e Coated tablets

¢ Gastro Resistant Tablet

¢ Modified Release Tablet
* Dispersible Tablet

¢ Enteric Coated tablet

e Soluble Tablet

¢ Controlled release tablets
¢ Sustained release tablets

The quality control tests of these tablets depend on the nature of the tablet. The quality control tests remove the
damaged or broken tablets or which are unbinded to the ingredient [30-50],

Absorption of Drugs

Absorption of drug refers to the transfer of the drug into the blood or fluid in the body from the site of
administration. The absorption depends on the route of administration. IV delivery route the drug absorption is
complete as the total drug constituents reach the blood stream.

The drug is transported from the administration site to the action of site through passive diffusion, active transport,
Endocytosis and Exocytosis [91-601,

The drugs absorption is affected by many parameters which are pH and other Physical factors.

U pH: Most drugs are weak acids or weak base. Depending upon the ion exchange of cations and anions the
factor affects the absorption.

For acids: pH= pKa + log [A-]/[HA] For

bases: pH= pKa + log [B]/[BH+].

The physical factors influencing the absorption of drugs are:

. Total surface area
. Blood flow
3 Contact Time
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Bioavailability

Bioavailability is the comparison of the plasma levels of the drug after its administration. The drug levels are
estimated by the levels of plasma at the site of action. It is clearly determined by plotting the plasma concentration

of the drug against the time. This graph plot determines the amount of drug is absorbed in blood [60-80]1,
The factors which influence the bioavailability:

U First pass hepatic metabolism
. Solubility of the drug

. Chemical instability

. Nature of the drug formulation

Bioequivalence

When two drugs show similar bioavailability at peak blood concentrations it is considered to be Bioequivalent.
Similarly, if two drugs are therapeutically equal in the bioavailability then it is considered to be therapeutically

bioequivalent 81901,

Drug Distribution

Drug distribution is when the drug leaves the bloodstream and enters into the fluid. Drug distribution depends
on the blood flow, Capillary permeability, the degree of binding of Drug to plasma, tissue and proteins and

hydrophobicity of the drug and volume of distribution [91-100],

Drug Metabolism

Mostly the drugs are eliminated by excretion in urine or through bile. This process transforms lipophilic drugs
to excreatable products.

Drug metabolism depends upon:

. Kinetics of the drug

. Reactions of drug metabolism

Most of the drugs depend on the above parameters to metabolize the drug constituents into the

fluid. Drug Elimination

Drug elimination is the removal of the drug from the body through the kidney into urine. While, the other routes
include bile, intestine and lung.

Drug elimination parameters:

. Renal Elimination of a drug

. Quantitative aspects of renal drug elimination

. Total body clearance

. Clinical situations resulting in changes in drug half-life

Pharmacokinetics of drugs also depends upon the patient related factors and drug chemical properties. These
affect include all above parameters which are described under Pharmacokinetic.

DISCUSSION

Pharmacokinetics plays a very important role in the drug metabolism as well in the therapeutic efficacy of the
drugs. Pharmacokinetics determines the responses of the drug towards the systemic circulation. They initiate the
drug to get solubilized and overcome the therapeutic nature of drug from the site of action and target action site.
All the factors are responsible for the drug to get metabolize.

CONCLUSION

A drug has to get dissolved into simpler constituents to get accumulated into the body fluids. After the
molecular breakdown the therapic effects is shown only after it passes the kinetic and dynamics properties.
Pharmacokinetics are the important processes for the simulation of the drug through GIT.

10
RRJPTS | Volume 4 | Issue 3 | August, 2016



10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

e-ISSN: 2322-0139
p-ISSN: 2322-0120

REFERENCES

Sayed NH, et al. Phytochemical studies and urine volume of Glossostemonbruguieridesf. Consititutents. Ind
J Exp Biol. 2004;42:186-189.

Tripathi KD. Essentials of Medical Pharmacology. 5thed, Jaypee Publications, New Delhi. 2004; 526-527.

Satoshkar RS, et al. Pharmacology and Pharmacotherapeutics, Popular Prakashan, Mumbai, 19th ed,
2005;435-453.

Kuppast 1J and Vasudev Naik P. Diuretic activity of Cardiadichotoma forester fruits. Indian J Pharm Edu
Res. 2005;39:186-187.

Lipschitz WL, et al. Bioassay of diuretics. J PharmacolExpTher. 1943;79:110.

Kokate CK. et al. In: Practical Pharmacognosy, Preliminary Phytochemical Screening, 1st ed,
VallabhPrakashan, New Delhi. 1986;111.

Chintawar SD, et al. Nootropic activity of Albizzialebbeck in mice. J Ethnopharmacol. 2002;81:299-305.

Pratibha N, et al. Anti-inflammatory activities of Aller-7, a novel polyherbal formulation for allergic rhinitis.
Int J Tissue React. 2004; 26:43-51.

Gupta RS, et al. Effect of Saponins of AlbizialebbeckBenth bark on the reproductive system of male albino
rats. J Ethnopharmacol. 2005; 96:31-36.

Kirtikar KR and Basu BD. Indian Medicinal Plants, 2nd ed, India, 1980, 937.

Agarwal SS and Paridhavi M. Herbal Drug Technology, Universities Press Pvt Limited, Hyderabad. 2007;9.

Velmurugan C, et al. Diuretic Activity of Methanolic Extract of Albizia lebbeck. J Pharmaco Tox Studies.
2013.

Gao Y, et al. The Pharmacokinetics and Metabolism of Neomangiferin, a Major Bioactive Component in
Anemarrhena asphodeloides. Med chem (Los Angeles). 2016;6:385-394.

de Lima DP. Pharmacokinetics Evaluation is a Powerful Tool for Medicinal Chemistry de Lima, J
Pharmacokinet Exp Ther. 2015; 1:1.1.e001.

Heidari A. Pharmacokinetics and Experimental Therapeutic Study of DNA and Other Biomolecules Using
Lasers: Advantages and Applications. J Pharmacokinet Exp Ther. 2016;1:e005.

Tokumoto T, et al. Effect of Curcumin on Sulfasalazine Pharmacokinetics in Healthy Volunteers. J Drug
Metab Toxicol. 2016;7:206.

Hamamoto K, et al. Cytochrome P450 2D14 (CYP2D14) Gene Deletion Variants in the Japanese Black
Cattle and Characterization of their Effects on Metoclopramide Pharmacokinetics. J Veterinar Sci Techno.
2016;7:318.

Qureshi AA, et al. Evaluation of Pharmacokinetics, and Bioavailability of Higher Doses of Tocotrienols in
Healthy Fed Humans. J Clin Exp Cardiolog. 2016;7:434.

Fragoso LR, Sancha IG, Esparza JRet al. Pharmacokinetics of Maltodextrin Coated Cadmium Sulfide
Quantum Dots in Rats. J Nanomedine Biotherapeutic Discov. 2016;6:139.

Guan L, et al. An Assessment of the Pharmacokinetics and Tolerability of Single-Ascending Doses of
Desvenlafaxine Administered to Healthy Chinese Subjects. J Bioequiv Availab. 2016;8:099-105.

Nakamura Y, et al. Factorial Analysis on Individual Variability of Tacrolimus Extended-Release Formulation
Pharmacokinetics in the Early Period after Renal Transplantation-Factors for AUTL/AUC Decrease. J Kidney.
2016;2:112.

Kondo M. NPC-11 Phase lll Trial Concerning Apnea of Prematurity in Japanese Neonates: A Study of Safety,
Efficacy and Pharmacokinetics. Pharm Anal Acta. 2016;7:458.

Mohd AB and Vemula SK. Formulation and Pharmacokinetics of Vitamin E TPGS Melt Dispersion Granules:
An Approach to Improve Oral Delivery of Flurbiprofen. J Bioequiv Availab. 2016;8:089-94.

Komatsu T, et al. Population Pharmacokinetics and Optimization of the Dosing Regimen of Digoxin in Adult
Patients. J Pharma Care Health Sys. 2015;2:147.

Ghanshyam D, et al. Pharmacokinetics of Orbifloxacin in Mehsana Goats after Intravenous and
Intramuscular Administration. J Veterinar Sci Technol. 2015;6:237.

Lin G, et al. Determination of Sodium Tanshinone lia Sulfonate in Rat Plasma by High Performance Liquid
Chromatography and its Application to Pharmacokinetics Studies. Pharm Anal Acta. 2015;6: 383.

Ahmad A, et al. Development of Aqueous Based Formulation of Docetaxel: Safety and Pharmacokinetics in
Patients with Advanced Solid Tumors. J Nanomed Nanotechnol. 2015;6:295.

11

RRIPTS | Volume 4 | Issue 3 | August, 2016



28.
29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

e-ISSN: 2322-0139
p-ISSN: 2322-0120

Yan L, et al. Pharmacokinetics of Cycloserine in Rats by HPLC-MS/MS. Med chem. 2015;5:104-107.

Kilbaugh T, et al. Plasma and Tissue Pharmacokinetics of Cefazolin in an Immature Porcine Model of
Pediatric Cardiac Surgery. J Anesth Clin Res. 2015;6:508.

Stephen B Duffull and Gareth Hegarty. An Inductive Approximation to the Solution of Systems of Nonlinear
Ordinary Differential Equations in Pharmacokinetics-Pharmacodynamics. J Theor Comput Sci. 2014;1:119.

Mugabo P, et al. Determination of Kanamycin Plasma Levels Using LC-MS and Its Pharmacokinetics in
Patients with Multidrug- Resistant Tuberculosis with and without HIV-Infection. Biochem Pharmacol (Los
Angel). 2015;4:160.

Hua WJ and Hua WX. The Role of Transporters in the Pharmacokinetics of Antibiotics. Adv
Pharmacoepidemiol Drug Saf. 2014;3:168.

Murugesan SMN, Kasibhatta R, Desomayandhan P, et al. Evaluation of Inter-Occasion Variability on
Trospium Pharmacokinetics in Healthy Human Subjects using Non-Compartment Methods. J Bioequiv
Availab. 2014,;6:202-205.

Nel AM, et al. Pharmacokinetics and Safety Assessment of Anti-HIV Dapivirine Vaginal Microbicide Rings
with Multiple Dosing. J AIDS Clin Res. 2014;5:355.

Scheer F, et al. Pharmacokinetics of Piperacillin and Ciprofloxacin in Critically lll Patients Undergoing
Continuous Venovenous Haemodialysis or Haemodiafiltration. J Pharma Care Health Sys. 2014;1:118.

Zhang J, et al. Pharmacokinetics and Bioequivalence Comparison of 600 mg Single-Dose Linezolid Oral
Suspension and Tablet Formulation in Healthy Chinese Subjects. J Bioequiv Availab. 2014;6:153-157.

Saadi T, et al. Pharmacokinetics and Safety of Sublingual Flumazenil (CRLS035) in Healthy Adults
(Potential Therapy for Hepatic Encephalopathy). J Pharmacogenomics Pharmacoproteomics. 2014;5:140.

Stone RH, et al. Pharmacokinetics of Monoclonal Antibodies Used for Inflammatory Bowel Diseases in
Pregnant Women. J Clin Toxicol. 2014;4:209.

Gupta D, Nguyen P, Yu M. Nanoparticles for Superior Pharmacokinetics and Enhanced Efficacy. J Dev
Drugs. 2014;3:e137.

Kamal-Eldin A. Food, Supplements and Drugs: Pharmacokinetics Interactions and their Implications. J
Bioequiv Availab. 2014;6:e51.

Devarakonda K, et al. Single-Dose Pharmacokinetics of MNK-795, an Extended-Release Oxycodone and
Acetaminophen Combination Analgesic: Results from 2 Active Comparator Studies. J Bioequiv Availab.
2014;6:038-045.

Abou-Auda HS. Possible Interethnic Differences in Rifampin Pharmacokinetics: Comparison of Middle
Eastern Arabs with Other Populations. Adv Tech Biol Med. 2014;1:112.

Nichols Al, et al. An Open-Label Evaluation of the Effect of Coadministering Desvenlafaxine 100 mg on the
Pharmacokinetics of Aripiprazole in Healthy Subjects. J Bioequiv Availab. 2013;5:253-259.

Abou-Auda HS. Possible Interethnic Differences in Rifampin Pharmacokinetics: Comparison of Middle
Eastern Arabs With Other Populations. Adv Tech Biol Med. 2014;1:112.

Knapen MHJ, et al. Pharmacokinetics of Menaquinone-7 (Vitamin K2) in Healthy Volunteers. J Clin Trials.
2014;4:160.

Devarakonda K, et al. Steady-State Pharmacokinetics of MNK-795, an Extended-Release Oxycodone and
Acetaminophen Combination Analgesic: Results from 2 Active Comparator Studies. J Bioequiv Availab.
2014;6:053-060.

Ravindran S, et al. Significance of Biotransformation in Drug Discovery and Development. J Biotechnol
Biomaterial. 2012;S13:005.

Al-Abbasi FA. The Effect of Glycemic Status on the Serum Amino Acid Profile of Diabetic Saudi Patients. J
Drug Metab Toxicol. 2013;4:158.

Lin YJ, et al. Effects of Short-Term Treatment with Recombinant Human Growth Hormone on
Carbamazepine Pharmacokinetics in Rats. Clin Exp Pharmacol. 2013;3:132.

Srivastava P, et al.. Pharmacokinetics, Metabolism and Excretion of Hypolipidemic DRUG: 16 -
Dehydropregnenolone. J Drug Metab Toxicol. 2013;4:157.

Gao C, et al. Drug Metabolism and Pharmacokinetics of Organosulfur Compounds from Garlic. J Drug
Metab Toxicol. 2013;4:159.

Sharma C. Interpretation of Ayurveda Theory of Pharmacokinetics the Vipaka: A Review. J Homeop Ayurv
Med. 2014;3:e110.

12

RRJPTS | Volume 4 | Issue 3 | August, 2016



53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

e-ISSN: 2322-0139
p-ISSN: 2322-0120

Slaughter RL. Welcome to the Special Edition of Recent Advances in Pharmacokinetics and
Pharmacodynamics. Adv Pharmacoepidem Drug Safety. 2013;S1:008.

Macpherson D, et al. The Biotransformation and Pharmacokinetics of 14C-Nimesulide in Humans
Following a Single Dose Oral Administration. J Drug Metab Toxicol. 2013;4:140.

Dahikar PR, et al. Effect of Withania somnifera (Ashwagandha) on the Pharmacokinetics of Amikacin: A
Future Antimicrobial Polypharmacy. J Drug Metab Toxicol. 2013;4:142.

Ravindran S, et al. Significance of Biotransformation in Drug Discovery and Development. J Biotechnol
Biomaterial. 2012;S13:005.

Araneda C, Villar P, Cuadros C, et al. Single and Multiple Pharmacokinetics of Enrofloxacin and
Ciprofloxacin in Pigs. J Bioequiv Availab. 2013;5: 041-046.

Alice Nichols 1, et al. Pharmacokinetics, Pharmacodynamics, and Safety of Desvenlafaxine, a Serotonin-
Norepinephrine Reuptake Inhibitor. J Bioequiv Availab. 2013;5: 022-030.

Guiyan Y, et al. Determination of Rocuronium in Human Plasma by High Performance Liquid
Chromatography-Tandem Mass Spectrometry and its Pharmacokinetics in Patients. J Bioequiv Availab.
2012;4.

Cha R, et al. Antimicrobial Pharmacokinetics and Pharmacodynamics in the Treatment of Nosocomial
Gram-negative Infections. Adv Pharmacoepidem Drug Safety. 2012;S1:005.

Nahata MC. Impact of Pharmacokinetics on Dosage Requirements and Medication Safety in Pediatric
Patients. J Drug Metab Toxicol. 2012;3:€109.

Chen Q. Vitamin C in Cancer Treatment: Where Pharmacokinetics Speaks. J Drug Metab Toxicol.
2012;3:e107.

Qiu X, et al. Pharmacokinetics and Bioequivalence Evaluation of Two Voriconazole tablets: an Open-Label,
Single-Dose, Randomized, Two-Way Crossover Study in Healthy Chinese Male Volunteers. J Bioequiv
Availab. 2012;4:044-047.

KKurata A, et al. Effects of Grapefruit Juice Consumption on Pharmacokinetics of Low Dose Simvastatin:
Cross-over Study with a Review of the Literature. Med chem. 2012;2:048- 050.

Nichols Al, et al. Effect of Food on the Pharmacokinetics of Desvenlafaxine in Healthy Subjects. J Bioequiv
Availab. 2012;4:024-029.

Ravis WR. Use of Creatinine Clearance Estimates in Pharmacokinetics. Clin Pharmacol Biopharm.
2012;1:e106.

der Merwe FV, et al. Understanding the Impact of Critical lllness on Drug Pharmacokinetics - Scientifically
Robust Study Design. J Clinic Toxicol. 2012;S4:002.

Abu-Basha EAH, et al. Pharmacokinetics and Bioequivalence of Florfenicol Oral Solution Formulations
(Flonicol® and Veterin®10%) in Broiler Chickens. J Bioequiv Availab. 2012;4:001-005.

Ramadan A and Abd EI-Aty AM. Pharmacokinetics and Distribution of Florfenicol in Bronchial Secretions of
Healthy and Pasteurella multocida Infected Calves. Pharm Anal Acta. 2011;2:117.

Yue PF, et al. Preparation, Characterization and Pharmacokinetics in Vivo of Oxymatrine-Phospholipid
Complex. J Bioequiv Availab. 2009;1:099-102.

Roda A, et al. Pharmacokinetics and Safety of a New 1200 mg Single-Dose Delayed Release Mesalazine
Microgranule Formulation. J Bioequiv Availab. 2009;1:044-051.

Sunkara G, et al. Assessment of Ethnic Differences in the Pharmacokinetics and Pharmacodynamics of
Valsartan. J Bioequiv Availab. 2010;2:120-124.

Selvadurai M, et al. Determination of Doxycycline in Human Plasma by Liquid Chromatography- Mass
Spectrometry after Liquid-Liquid Extraction and its Application in Human Pharmacokinetics Studies. J
Bioequiv Availab. 2010;2:093-097.

Olliaro P, et al. Pharmacokinetics and Comparative Bioavailability of Artesunate and Mefloquine
Administered Separately or as a Fixed Combination Product to Healthy Volunteers and Patients with
Uncomplicated Plasmodium Falciparum Malaria. J Bioequiv Availab. 2010;2:059-066.

Ding MJ, et al. Pharmacokinetics and Bioequivalence Study of Simvastatin Orally Disintegrating Tablets in
Chinese Healthy Volunteers by LC-ESI-MS/MS. J Bioequiv Availab. 2011;3:032-037.

Chen K, et al. Determination of Uridine in Human Plasma by HPLC and its Application in Citicoline Sodium
Pharmacokinetics and Bioequivalence Studies. J Bioequiv Availab. 2011;3:072-076.

13

RRJPTS | Volume 4 | Issue 3 | August, 2016



77.

78.

79.

80.

81.

82.

83.

84.

85.

86.
87.

88.

89.

90.
91.
92.

93.

94.

95.
96.

97.

98.

99.

100.

RRIJPTS

e-ISSN: 2322-0139
p-ISSN: 2322-0120

Ahmad M, et al. In-Vitro Release and Pharmacokinetics of Anti-tubercle Drug Ethionamide in Healthy Male
Subjects. J Bioanal Biomed. 2009;1:046-049.

Moreno RA, et al. Cimetidine Quantification in Human Plasma by Highperformance Liquid Chromatography
Coupled to Electrospray Ilonization Tandem Mass Spectrometry. Application to a Comparative
Pharmacokinetics Study. J Bioanal Biomed. 2009;1:005-013.

Baxla SL, et al. Pharmacokinetics of Gentamicin and its Interaction with Paracetamol after i.v.
Administration in Buffalo Calves (Bubalus bubalis). J Bioanal Biomed. 2010;2:065-068.

Canas-Alonso RC, et al. Pharmacokinetics of Casiopeina ligly in Beagle Dog: A Copper Based Compound
with Antineoplastic Activity. J Bioanal Biomed. 2010;2:028-034.

Pandey HK, et al. Pharmacokinetics of Diminazene Aceturate in Buffalo Calves. J Bioanal Biomed.
2010;2:013-016.

Wang R, et al. The Pharmacokinetics Evaluation and Bioequivalence of new Docetaxel Injections and
Taxotere using Healthy Rats. J Bioanal Biomed. 2010;2:023-027.

Puri A, et al. Estimation of Pharmacokinetics of Propofol in Indian Pateints by HPLC Method. J Anal Bioanal
Tech. 2011;2:120.

Chen Q. Vitamin C in Cancer Treatment: Where Pharmacokinetics Speaks. J Drug Metab Toxicol.
2012;3:e107.

Sternlicht MD and Werb Z. How matrix metalloproteinases regulate cell behavior. Ann Rev Cell Dev Biol.
2001; 17463-17516.
Rother K. Introduction to PyMOL.(www.rubor.de) 2005.

Soo C, et al. Differential expression of matrix metalloproteinases and their tissue-derived inhibitors in
cutaneous wound repair. PlastReconstr Surg. 2000; 105:638-647.

Yager DR and Nwomeh BC. The proteolytic environment of chronic wounds. Wound Rep Reg. 1999;7:433-
441.

Wicker LS, et al. Transfer of Autoimmune Diabetes Mellitus with Splenocytes from Nonobese Diabetic
(NOD) Mice. Diabetes. 1986;38: 855-856.

Ti, et al. TheAnomeric Effect, CRC Press, 1995;9- 10.

Jennifer Le. Overview of Pharmacokinetics. 2016.

Mark J. Ratain and William K. Plunkett. Principles of Pharmacokinetics. 2003.

Babu PS, P StanelyMainzen Prince. Antihyperglycaemic and antioxidant effect of hyponidd, an

Ayurvedicherbomineral formulation in streptozotocin-induced diabetic rats. J Pharm Pharmacol.
2004;56:1435-1442.

Shi-Jye C, et al. Effects of various body temperatures after lipopolysaccharide-induced lung injury in rats.
Chest. 2005; 128: 327-36.

Kinuta Y, et al. Lipid peroxidation in focal cerebral ischemia. J Neurosurg. 1989;71: 421-9.

Suzuki M, et al. Protective effects of green tea catechins on cerebral ischemic damage. Med
SciMonit.2004; 10: BR166-BR174.

Seshadri S, et al. The lifetime risk of stroke - Estimates from the Framingham Study. Stroke. 2006;37:345-
350.

Lopez-Munoz F, et al. The pharmaceutical industry and the German National Socialist regime: I.G. Farben
and pharmacological research. J Clin Pharm Ther. 2009;34: 67-77.

Lopez-Munoz F, et al. The role of psychopharmacology in the medical abuses of the Third Reich: from
euthanasia programmes to human experimentation. Brain Res Bull. 2008;77: 388-403.

Wang L, et al. The therapeutic effect of chlorogenic acid against Staphylococcus aureus
infection through sortase A inhibition. Front Microbiol. 2015;6:1031.

14
| Volume 4 | Issue 3 | August, 2016



