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VOLTANMMETRY is a branch of ELECTROCHEMISTRY
-deals wity the processes of CHARGE transfer
between two systems in contact
-FLOW of electric charge=CURRENT

The fermi level in the metal is too
low for elctron transfer, matal reactant I:ﬂ':l

solution

electron in
the metal —— LUMO

—-—-; HOMO

ele r:trnns n
arbital

We can say- voltammetry deals MAINLY with
Processes of oxidation and reduction
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What do we get from cyclic voltammograms
— e <@ |
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AE, = (Epa — Epc) = 0.0592/n,
n = number of electrones
exchanges

10 FO = mid-peak potential Epa -

Eoe

&= 2.686x10°n32AcD/2y1/2

- A: electrode surface

- C. electroactive compound
concentration

- V: scan rate

% | W | - D: diffusion coefficient
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BonTtameTpuja Ha HEKOU HEeYTPOTPaHCMUTEPU
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Acetylcholine

SERETONIN

Seretonin is the main contributor to wellbeing and happiness. It
also aids the sleep cycle and the digestive system. A defecit of
seretonin often leads to the development of depression.

AonamMmmH


https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwino5aiiYfXAhXKJlAKHZhyAJMQjRwIBw&url=https%3A%2F%2Fwww.smartdrugsforthought.com%2Facetylcholine%2F&psig=AOvVaw0pzuE2ooZUpyHn4G-OpIs2&ust=1508859356675228
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj8u7egiofXAhVLK1AKHQOQAwUQjRwIBw&url=https%3A%2F%2Fwww.quora.com%2FWhat-actions-cause-an-increase-of-serotonin-in-women&psig=AOvVaw0TaKjUc3ZGTn5opxExyTei&ust=1508859544153261
http://blog.smartrecovery.org/2017/06/27/dopamines-role-in-addiction/

lIImo moxe Oa ce ucnnumyea Kaj osue
HeepompaHcMumepu
CO eosimamMempuja U Ha Koj Ha4YUuH?

-HUBHUTE peaoKc npouecu (pasmeHa Ha enekTpoHK)
-HUBHUTE MEeXaHM3MM Ha TpaHcdep Npeky MemMopaHu
-NOTEHLWjaNHNTE UHTEPAKLUK CO APYTU CYyncCTaHLUM

-bp3nHaTa Ha gudoysunja

-KMHeTVKaTa (6p3vHaTa) Ha HUBEH TpaHcdep unnm | =
KnHeTukaTta Ha MHTepakuuuTe Sy

b’)

"""""""

-MOXHU epekTn Ha ancopnuuja, pacnaraswe u cn. - —



TpaHcdep npeky KnetoyHn membpaHU-UHTEepakUuMm Ha
HeBpoTpaHcmutepuTte co cdhochonunugm...
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Dopamine Pathways Serotonin Pathways
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\\ ACETYLCHOLINE

choline

/ = Acetylcholine the first neurotransmitter discovered, was originally described

acetylcholine

" » 4 as "vagus stuff" by Otto Loewi because of its ability to mimic the electrical
K = stimulation of the vagus nerve. It is now known to be a neurotransmitter at all
g N autonomic ganglia, at many autonomically innervated organs, at the

acetylcholine ———+ neuromuscular junction, and at many synapses in the CNS.

acetate

! ~ =is a chemical that is found between the nerve synapses, or gaps, between
(B4E) nicotinic nerve cells.

" Receptors: nicotine and muscarine e
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-type and strenghts of interactions between acetylscholine
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TABLE 1: Determined Kinetic Parameters of the Ion
Transfer of AcH™ from Water to DCE (£, and o) and for
the Interactions between AcH™ and DOPC (£, €, &y, and k)

measuing

technigque  ky/cm g~ i el ksl ks
SWV 0.0030 030 044 1310 400 a.10
EIS 0.0033 033 080 1330 590 740
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What is dopamine?

* Dopamine is a neurotransmitter in the brain

* Essential component of the basal ganglia motor loop as well
as the neurotransmitter responsible for controlling the
exchange of information from one brain area to another

* Plays vital roles in certain behavior such as
— Movement '
— Cognition
— Pleasure
— Motivation

Important for motor and cognitive
functions
Deficits in dopamine levels
cause Parkinson Disease
Regulates reward

Dopamine increases after
drugs of abuse like cocaine
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* D,-like family
* D, and D receptors

*{cAMP by activating the “
stimulatory G protein, Gs.

* D,-like family
dopm.mé * D,, D3, and D, receptors

* | cAMP-by activating the
| inhibitory G protein, Gi

dopamine |
r

/recep(o
\ P =
~a L‘_-g\, 225
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Transporter

Neurotransmitter Receptor

Receiving Neuron

Dopamine, a
"reward”
neurotransmitter,
can be triggered by
pleasurable activities
like eating and sex,
and by drugs ranging
from alcohol and
nicotine to marijuana
and cocaine.
Dopamine interacts
with specific
dopamine receptors
on “reward” neurons
and the sense of
pleasure begins..
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Drug Interactions at the Dopaminergic

Synapse

E Synthesis
I Antagonist

Tyrosine
+
L-dopa Agonist
Additional L-dopa _
increases production Dopamine

® o0

of dopamine. / B
/ E Storage Cocaine, amphetamine

Reserpine interferes and methylphenidate

with storage of \g Release (Ritalin) inhibit
dopamine.
L]

+ dopamine reuptake.

/
Amphetamine & © . ° Reuptake

increases release
— b
Dopamine Action on
receptors receptors

of dopamine.
Apomorphine stimulates dopamine

receptors. Apomorphine may be helpful in Most traditional medications
treating Parkinson’s disease, but its use used to treat schizophrenia
is not currently approved for that purpose. block dopamine receptors.

® Cengage Learning 2016
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In Vivo Detection of
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> FSCV: electrochemical mathod
and  for in vivo measurement of
naurotransmitters
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OOINMAMMUH moxe aa pearupa co
NMPOOKCUOAHTU n JlekoBu CO NpOOKCMAAHTHM CBOjCTBA

BoaopoaeH lNepokcua: Cynepokcug Pagukan:
Xuapokcua pagukan

MeTanHu joHu: Fe3+; Cu2+; Mo6+; Mn4+;
[MapaaueTtamon-unHayumupa Kpemparwe Ha cnobogHun pagukanu

-Mokpaj Toa, ponammnH MOXXE ga komnnekcumpa n HeKou
KaTjoHn Ha meTanHuTe jOHU o4 3eMHoarnkanHu metanu!!!
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Cyclic Voltammograms of some NUEORTRANSMITTERS
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A), cyclic voltammogram for 2 pmol/L dopamine.

“.(B), cyclic voltammogram for 2 umol/L norepinephrine

(C), cyclic voltammogram for 2 umol/L serotonin

- W(D), cyclic voltammogram for 200 pmol/L ascorbic acid

e D&Y

(E), cyclic voltammogram for 20 umol/L DOPAC
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SAKITYYHOLUW
-BontameTtpujata e egHoCcTaBHa U MOKHa TEXHUKa
3a ucnutyBake Ha MEXaHU3MOT Ha aKuuja Ha

HeBpoTpaHCMUTEPUTE

-MOXe Aa Aage nogaTtouu 3a Op3nHaTa Ha MHTepaKLmnm
Ha HeBpoTpaHCcMUTEPUTE CO AaAEHU CYyNCTaHLM

-NpeKky Tue nogartouun, MoXxe aa ce yTBpAu KOU CyncTaHuUm
(nekoBu, MeTarnHM joHN, PU3NONOLLKN MOSIEKYNN) ...BNNjaaT
Bp3 cBojcTBaTa Ha HEBPOTPAHCMUTEPUTE N HUBHOTO AO€|CTBO

-Ha4YuH Ha crnedewe Ha TpaHcdep npeky MemopaHu

-TEXHMKA LUTO € YnucTta, eaHoctaBHa u kowTa 2500 espall!
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Rubin Gulaboski, in
ELECTROCHEMICAL DICTIONARY (2008) £ Scholz, U. Schroeder, R. Gulaboski
A. J. Bard, G. Inzelt, F. Scholz (editors)
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Semih Otles (Ed.)
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