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ABSTRACT

Enzymes are protein molecules which work as catalyst. Enzymes speed up chemical reaction in the bodyall biochemical
reaction in living thing need enzymes. The human body contain approximately 750000 are exist in the human body. It
divided into three types; Metabolic enzymes that run our body and Digestive enzyme digestion our food. Food enzymes raw
foods that start our food digestion. Enzyme inhibitors is a molecule that binds to an enzyme and decrease it’s activity. Since
blocking the enzyme activity kill the pathogen. There are three types of inhibitors. They are, Competitive inhibitors.( Raises
Km only), Noncompetitive/ Mixed inhibitors.( Lowers Vmax & Km), Uncompetitive inhibitors. (Lowers Vmax only)
Competitive inhibitors mean compete with substrate to bind to the enzyme at the same site. The inhibitor has an affinity for
the active site of enzyme e.g pencillin inhibit the bacterial cell wall synthesis, Noncompetitive inhibitors e.g are combine
cyanide or potassium cyanide with combine dehydrogenase with the cytochrome enzyme response for transfer of hydrogen
atom during cellular respiration, antibiotic enzyme inhibitors are noncompetitive inhibitor can combine with either free
enzyme because it binding site of enzyme distinct from the active site. Reversible inhibitor means the binding of an inhibitor
can stop substrate from entering enzymes active site. Either reversible or irreversible inhibitor usually react with the enzyme
and change it chemically via chemical bond formation. Irreversible inhibitor, inhibitors bind at or near the active site of the
enzyme. It occupy or destroy the active sites of enzyme permanently and decrease the reaction rate. It combines with the
functional group of aminoacid in the active site inhibitors. Irreversible inhibitor similarly are clinically used include drugs
such as aspirin, Omeprazol e and monooxidase enzyme inhibitor.

Keywords: DHFR inhibitors, Enzymes, Enzyme inhibitors, Monoamine oxidase inhibitors, PCSK9 inhibitors, Xanthine
oxidation enzyme inhibitors.

ARTICLE INFO

Corresponding Author

Hajamydeen M ahumutha

Arulmigu Kalasalingam College of Pharmacy,
Anand Nagar, Krishnankoil-626126,
Srivilliputtur (via), Tamil Nadu, India T
MS-ID: IJCTPR3994 PAPER QR-CODE

Article History: Received 06 May 2019, Accepted 07 June 2019, Available Onlinel5 May 2019
Copyright© 2019Hajamydeen Mahumutha, et al. Production and hosting by Pharma Research Library. All rights reserved.

This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution and reproduction in any medium, provided the original work is properly cited.

Citation: Hajamydeen Mahumutha, et al. Enzyme Inhibitors Involving Various Diseases. Int. J. Curnt. Tren. Pharm, Res., Res.,
2019, 7(4): 138-141.

CONTENTS

1. Introduction of Varioustype Enzyme Inhibitors . ...... ... i e 139
2. CONCIUSION. & ottt ettt e e e e e e e e e e e e 141
B RE O ONICES . . . ot 141

International Journal of Current Trends in Pharmaceutical Research 138



Hajamydeen Mahumutha et al, |JCTPR, 2019, 7(4): 138-141

1. Introduction

Mono Amine Oxidase Inhibitors:

It is a natural enzyme that break down serotonin,
epinephrine and dopamine and these are neuro transmitter
removing from the brain. MAO inhibitors inhibit the
activity of MAO-A and MAO-B. Both are present in the
mitochondrial outer membrane of the cel. MAO important
role in the catabolism of not adrenaline in sympathetic
nerves. Which includes cheese reaction that is stimulation
of CV S and sympathetic nervous system.
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a) M onoamine oxidase enzyme inhibitor-A:

Human is encoded by the MAO A geneit is one of the gene
family. A mutation of this gene results in Brunner
Syndrome. In this associated with variety of other
psychiatric disorders including anti-social behaviour. MAO
gene was evaluated by Southern blot analysis using
genomic DNA.MAO-A and MAO level of activity in
humans.

b) Mono amine oxidase enzymeinhibitor-B:

MAO-B is a mitochondrial outer membrane of flavo
enzyme it is well target for antidepressant and neuro
protective drugs. MAO-B is known to be increased in a
Alzheimer’s disease in brain platelets. MAO activity was
selectively inhibited low concentrations of the MAO B
inhibitors. MAO-B activity increased up to three fold
exclusively in temporal and parietal frontal cortices of
Alzheimer’s disease. MAO-B inhibitors currently under
clinical evaluation for the treatment of parkinsonism and
Alzheimer’s disease. MAO-B enriched in al cortical
region. These enzyme hind to the membrane through a
terminal transmembrane helix and apolar loops located at
various position in the sequence.
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MAO enzyme inhibitor drugs:
SSRIs are more prescribe anti-depressant available include
celena, lexapro, luvon and Zoloft this drug are affected
serotonin receptors to relieve major depression.

Rasagiline

Phenelzine

Selegiline

Tranyl cypromine

| socarboxazid
MAOIs and diet:
eg.cheese.
Xanthine Oxidase Enzyme I nhibitors:
Xanthine oxidation enzyme response for uric acid synthesis.
Allopurinol is the xanthine oxidase enzyme inhibitor it is a
noncompetitive inhibitor primary responsible for uric acid
synthesis. Decrease plasma concentration of uric acid and
increased hypoxanthine and xanthine. In place of uric acid
alone all three 3 oxy purines are excreted in urine. Xanthine
and hypoxanthine are more soluble. Alternative to increased
uric acid excretion in the treatment of gout is to reduce it
synthesis by inhibiting xanthine oxidase with allopurinal.
Uric acid is a pure anti-oxidant xanthine oxidase inhibitors
to also block oxidants generated during the production of
uric acid from xanthine. Uric acid causes cardiovascular
disease appears due to the intracellular effect of uric acid so
treatment that block the uric acid synthesis such as
allopurinol. Genome wide association studies have to
found several polymorphism in urate transport that predict
hyperuricemia and gout.The polymorphism alter the
transport of uric acid in and out of cells. Allopurinol
commonly used for the treatment of hyperuricemia and
gout. hyperuricaemia is a marker of impaired oxidative
metabolism. Hyperuricaemia via XO inhibit might benefit
heart failure and decreased blood pressure. Recently
extended to the treatment of |eishmaniasis and trypanosoma
cruzi infection. Xanthine oxidase enzyme present in heart.
Xanthine oxidase enzyme inhibitor has potential to play a
therapeutic role in patients with acute and chronic post
myocardial infraction and left ventricular dysfunction
causes non ischemic cause. Long term allopurinol treatment
initiated established chronic heart failure. Allopurinol
therapy improves endomel ial dysfunction.
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Proprotein Convertase Subtilisin\Kexin 9 (Pcsk9)
Enzyme Inhibitors; PCSK9 synthesized as soluble
zymogen that undergoes auto catalytic intramolecular
processing in the endoplasmic reticulum.The protein may
function as proprotein convertase. Seidah and colleagues
discovered PCSK9 is a secreted glycoprotein, that regulates
degradation of the LDL receptor. PCSK9 inhibitors are
monoclonal antibodies (MABS), atype of biological drug .1t
bind to the in activate enzyme in the liver called PCSK9
because of the liver cell surface that transport LDL into the
liver for the metabolism. Hepatic protease that attaches and
internalizes LDL receptors into lysosomes hence promoting
their destruction .By prevent LDL receptor destruction.
Lower LDL is better than the heart and can protect against
heart disease and stroke.
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FDA approved two novel medications for LDL -
cholesterol reduction evolocumab and allirocumab. These
agents target and inactivate PCSK9LDL - C can be
achieved by decreased above that 50-60% achieved by
statin therapy alone. Statins are known as HMG-COA
reductase inhibitors. Statins are the corner stone of
treatment to help regulate cholesterol production. Statin
work are inhibit the enzyme involved in the number of low
density lipoprotein receptors to help clear the body of LDL
(bad cholesteral). PCSK9 inhibitors used in the treatment of
hyperlipoproteinemia  (hypercholesterolemia) loss of
function of mutation in the gene result in lower level of
LDL and protective against cardia vascular disease. In
human PCSK9 was initialy discovered as a protein
expressed in the brain however expressed in the liver,
intestine, kidney and CNS. PCSK9 also plays important
role in intestina triglyceride — rich apo B lipo protein
production in small intestine and post prandial lipemia. The
plasma PCSK9 concentrations higher in women compared
to men.

PCSK9 levels directly correlated with plasma sortilin
levels(SORT-1) is aprotein that in human is encoded by the
SORT- 1 gene on chromosome. It is a type- 1membrane
glycoprotein family of sortling receptor.pcsk9 binds to the
LDLR and it is highly expressed in arterial wall such as
endothelium, smooth muscle cells, macrophages with a
local effect that can regulate atherosclerosis. Current state
of clinically available inhibitors of PCSK9.A new class of
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drug may change the face of lowering LDL cholesterol.
These drugs are known as the PCSK9 inhibitors.

Dihydr ofolate Reductase Enzyme I nhibitors:

DHFR inhibitors have progressed as antibiotics and it is a
anti-bacterial agent .In human the DHFR enzyme is
encoded by the DHFR gene. Folate analogue depend
reaction in the body are inhibited by folate analogues or
antagonists (eg: methotrexate). DHFR is competitively
inhibited by methotrexate. DHFR is need for synthesis of
DNA precursors. A deficiency causes most harm to those
cells which synthesis DNA rapidly certain type of cancer
(eg: leukaemias) exhibit high rate of cell divison and
particularly susceptible to folate antagonists.

Dihydrofolate

Dihyvdrodolate
reductase
» Mathotraxate

v
Tetrahydrofolate

v v
5, 10 mathylena M=10 formyl
tetrahydrofolate tetrahydroloiate

- S dTMP Purines

1
Thyrmidylats |
aynihelase v
TR T T
LN
DMA synthesks

dUMP

Figure5

DHFR is a crucia enzyme for the synthesisof purines,
pyrimidines and some amino acids. Folate is rapidly needed
by dividing cells to make thymine (eg: methotrexate is used
as cancer chemotherapy because it can prevent neoplastic
cells from dividing). Methotrexate is an antimetabolite of
the anti folate type it is thought to affect cancer and
rheumatoid arthritis by two different pathway for cancer.
Methotraxate is a competitive inhibitor. DHFR include di
amino quinazoline, diamino pyrrolo quinazoline,diamino
pyrimidine, diamino pterdine and diamino triazines most of
above specified inhibitors are structural analogues of the
substrate DHF bind to the active site of the enzyme.
Allosteric site hinders can inhibit the enzyme either
uncompetitively or non competitively. Human DHFR
caculated by comparing the energy of each minimize
system with methotrexate bound and unbound in the active
site. Theinhibition of DHFR by a variety of inhibitorsisthe
basis for its popularity as a target for cancer chemotherapy,
malaria treatment, antibiotics and anti-helminthics.

Para amino benzoic acid is used by bacteria in the synthesis
of folic acid (pteroyl glutamic acid) which function as a
coenzyme in one carbon transfer reaction that are important
in the amino acid metabolism. In the synthesis of RNA and
DNA cell growth and division sulfonamides inhibit the
bacterial enzyme it leads to bacteriostatic occur. Bacteria
also need to DHFR to grow and multiple and DHFR found
application as anti-bacterial agents. Purification and
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characterization of this enzyme from one insect Drosophila
melanogaste.
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2. Conclusion

The present review concluded that it gives the complete
information about various types of enzyme inhibitors.The
inhibitor has an affinity for the active site of enzyme e.g
penicillin inhibit the bacterial cell wall synthesis,
Noncompetitive inhibitors eg are combine cyanide or
potassium cyanide with combine dehydrogenase with the
cytochrome enzyme response for transfer of hydrogen atom
during cellular respiration, antibiotic enzyme inhibitors are
noncompetitive inhibitor can combine with either free
enzyme because it binding site of enzyme distinct from the
active site.

3. References

[1] Elke Streh, Regina Volpert, Erich F, Elstner
Zeitschrift, Naturfor Schung; Biochemical
activities of propolis extracts Il inhibition of
DHFR, C49 (1-2),39-43, 1994.
R. Ferone, J J Burchal , G H Hitchings,
Plasmodium berghai DHFR isolation properties;
Molecular pharmacology 5(1), 49-59, 1969.
[3] Anton J; Hop Finger; A QSAR investigations of
DHFR inhibition by triazines based upon
molecular shape analysis; The American Chemial
Society (24), 7196-726, 1980.
Stephen Hawser, Sergio Lociuro, Khalid Islam;
DHFD as Antibacteria agents; Biochemical
Pharmacology 71(7), 941-948, 2006.
Rekha Garg, Salim Yusuf, W D Bussmann;
Overview of Randomized Trials of ACE inhibitors
on Mordity & Morbidity in Patients with heart
failure. JAMA 1995; 273(18);1450-1456.
International Journal of Current Trendsin Pharmaceutical Research

(2]

[4]

(5]

(6]

(8]

[9]

CODEN (USA): IJCTGM | ISSN: 2321-3760

Raobert J Foster; Carl Niemann; Enzymes, specific
substrates &  competitive  inhibitors = as
multifunctional entities; May 1953; 39(5); 371-
376.

Cengiz  Yenikaya, Musa  Sarl, Metin
Bulbul Synthesis and characterisation of two nove
proton  transfer  compounds and  their
inhibitionstudies on  carbonic  anhydrase
isoenzymes; Journal of Enzyme Inhibition
andMedicinal Chemistry, 26:1, 104-114; 2011.
Supuran CT, Casini A, Mastrolorenzo A,
Scozzafava A. Carbonicanhydrase inhibitors.
Synthesis and inhibition of
cytosolic/tumorassociated  carbonic  anhydrase
isozymes |, I, and IX with boroncontaining
sulfonamides, sulfamides, and sulfamates;
MiniRev Med  Chem 2004;4:625-632.

Nuti E, Orlandini E, Nencetti S, Rossello A,
Innocenti A, ScozzafavaA, Supuran CT. Carbonic
anhydrase and matrix metalloproteinaseinhibitors.
Inhibition of human tumor-associated isozymes I X
andcytosolic isozyme | and Il with sulfonylated
hydroxamates.  Bioorg Med Chem
2007;15:2298-2311.

[10] Di Fiore A, Scozzafava A, Winum JY, Montero

JL, Pedone C,Supuran CT, Simone GD. Carbonic
anhydrase inhibitors: Bindingof an antiglaucoma
glycosyl-sulfanilamide  derivative to
humanisoform Il and its consequences for the drug
design of enzymeinhibitors incorporating sugar
moieties. Bioorg Med Chem Lett2007;17:1726-
1731.

[11] Innocenti A, Vullo D, Pastorek J, Scozzafava A,

[12] Wilkinson BL, Bornaghi

Pastorekova S,Nishimori |, Supuran CT. Carbonic
anhydrase inhibitors. Inhibitionof transmembrane
isozymes XII (cancer- associated) and XIV
withanions. Bioorg Med Chem Lett
2007;17:1532-1537.

LF, Houston TA,
Innocenti A, Vullo D,Supuran CT, Poulsen SA.
Inhibition  of membrane-associatedcarbonic
anhydrase isozymes I1X, XIlI and XIV with a
library ofglycoconjugate benzenesulfonamides.
Bioorg Med Chem Lett  2007;17:987-992

[13] Santos MA, Marques S, Vullo D, Innocenti A,

Scozzafava A, SupuranCT. Carbonic anhydrase
inhibitors: Inhibition of cytosolic/tumorassociated
isoforms|1, I, and IX with iminodiacetic
carboxylatesshydroxamates also  incorporating
benzene sulfonamide moieties.Bioorg Med
Chem Lett 2007;17:1538-1543

[14] Winum JY, Tiry A, Cheikh KE, Dogne JM,

Montero JL, Vullo D,Scozzafava A, Masereel B,
Supuran CT. Carbonic anhydraseinhibitors.
Inhibition of isoforms |, 11, IV, VA, VII, IX,
and Xlwith sulfonamides  incorporating
fructopyranose-thioureido tails. Bioorg Med
Chem Lett 2007, 17: 2685-2691.

141



