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U narodu je posebna pažnja poklanjana
psihološkoj pripremi na bol, koja je 
eksplicitno izražena u pesmi Stari Vujadin:

"O sinovi, moji sokolovi,
Onđe će nas biti i mučiti,
Prebijati i noge i ruke,
I vaditi naše oči čarne.
O sinovi moji sokolovi,
Ne budite srca udovička,
No budite srca junačkoga."
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Gradacija trpljenja bola najbolje je opisana u 
pesmi Mali Radojica:
"Lože njemu vatru na prsima.
Al’ je Rade srca junačkoga,
Ni’ se miče, ni’ pomiče Rade.
Uvatiše zmiju prisojkinju,
Pa turaju Radu u njedarca,
Al’ je Rade srca junačkoga,
Ni’ se miče, ni’ se od nje plaši.
I uzeše dvadeset klinaca,
Udaraju pod noktove Radu,
I tu junak tvrda srca bio,
Ni’ se miče, ni’ dušicom diše."
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Louis de la Forge 
(1632-1666)
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“La Fontaine de Bakhtchisaraï” Karl Pavlovitch Brullov (1799–1852)
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THAIPUSAN 
FESTIVAL 
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JUDGING 
BY FEAR
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CHRONIC PAIN 
IN EUROPE
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Qin W, Liu B, Deng A, Liu Y, Zhang X, Zhang L. J Pain Res. 2018;20;11:1355-1357
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What is Pain?
• Aversive sensation

• Intensity ranges from unpleasant to horrible

• Various classes of pain

– pricking, stabbing, pinching (mechanical )

– burning, freezing (thermal )

– aching, stinging, soreness (chemical )

– visceral (mechanical, chemical )

• Emotional component (pain tolerance)

• Protective function

– Warn of injury that should be avoided or treated
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THE BIOMEDICAL MODEL OF PAIN

• Pain as a sensory 
event reflecting 
underlying disease 
or tissue damage.
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MULTI DIMENSIONAL CONCEPT OF PAIN

Brien TO, EJP 2017; 21: 3-19.
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ACUTE PAIN TURNS TO CHRONIC 
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Stimulus An external environmental trigger 

Response An internal reaction to the stimulus

STIMULUS AND RESPONSE 

Huges D., Bioinspiration & 
Biomimetics 2015,
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PAIN RECEPTORS – FREE NERVE 
ENDINGS
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INJURED SCHWANN CELLS SENSITIZE 
NOCICEPTORS

Khodorova A, Zhang Y, Nicol G, Strichartz G. Physiol Res. 2018; 67 (Supplementum 1): S215-S225.
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THERMO - TRANSIENT RECEPTOR POTENTIAL RECEPTORS 
RESPOND TO SPECIFIC TEMPERATURE RANGES

Six Transient Receptor Potential channel family are voltage sensitive and
reciprocally modulated by temperature, Three family of six Transient Receptor
Potential channel are found on cells and free nervous afferent endings in the

skin. TrpV1, also known as the capsaicin receptor and the vanilloid receptor
1.
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NOCICEPTIONS LEADS TO PAIN. HOW MUCH 
PAIN IS EXPERIENCED DEPENDS ON:
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LEVELS OF PAIN 
TRANSMISSION

It consists of four processes:

1. TRANSDUCTION

2. TRANSMISSION

3. MODULATION

4. PERCEPTION
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POLYMODAL NOCICEPTORS
• C fibers (unmyelinated free nerve endings) 

• Respond to heat, pinch and cold (HPC receptors)

• Express TRPV1, TRPA1 and other TRP receptors

• Respond to irritant chemicals
– Capsaicin (chili peppers): TRPV1 receptors

– Mustard oil, garlic, horseradish: TRPA1 receptor

– Low pH (acids)

– Endogenous peptides: Bradykinin, NGF

– Environmental irritants and pollutants 
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POLYMODAL NOCICEPTORS EXPRESS 
MULTIPLE RECEPTORS
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INFLAMMATION EVOKE PAIN VIA INFLAMMATORY 

MEDIATORS AND PERIPHERAL SENSITIZATION

Ji RR, Xu ZZ, Gao YJ. Emerging targets in neuroinflammation-driven chronic pain. Nat Rev Drug Discov. 2014; 13(7): 533–548. 
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ALGOGENIC (INFLAMMATORY MEDIATORS) SUBSTANCES
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Sneddon UE, Physiology, 33: 63–73, 2018

EVENTS FOLLOWING PERIPHERAL NERVE 
INJURY OR STIMULATION
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WHAT CAUSES CENTRAL SENSITIZATION ?
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CENTRAL SENSITISATIZATION
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CENTRAL SENSITISATIZATION
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MECHANISM OF CENTRAL SENSITISATIZATION
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MECHANISM OF CENTRAL SENSITISATIZATION
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CENTRAL SENSITISATIZATION – PAIN MATRIX

The pain matrix mainly consists of the thalamus (Th), the amygdala
(Amyg), the insula cortex (Insula), the supplementary motor area (SMA),
the posterior parietal cortex (PPC), the prefrontal cortex (PFC), the
cingulate cortex (ACC), the periaqueductal grey (PAG), the basal ganglia
and cerebellar cortex and the primary (S1) and secondary (S2) sensory
cortex.
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IS THIS ALL THE WAY THAT WE SAYING ?
Sensory-discriminative aspects of pain perception are
often thought to be independently and specifically
represented in S1 and S2, constituting the so-called
‘‘LATERAL PAIN SYSTEM’’ or ‘‘SOMATOSENSORY NODE’’,
while affective aspects of pain perception would be
represented in medial brain structures such as the
ACC, constituting the ‘‘MEDIAL PAIN SYSTEM’’ or
‘‘AFFECTIVE NODE’’. Long-term elevated neurons for
pain transmission can create a MEMORIZED PAINFUL
MATRIX, or a neuronal lowered subacute, as the basis
for the emergence of a chronic neuropathic pain.

Neuroimage. 2018 May 15;172:562-574
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Ru-Rong J., Zhen-Zhong X., Yong-Jing G. Nature reviews , Drug discovery, 2018.

NEUROINFLAMMATION IN THE SPINAL CORD DRIVES CHRONIC 

PAIN VIA NEURON–GLIAL INTERACTIONS AND CENTRAL 

SENSITIZATION 



INJURY SYMPTOMS

Tissue Damage

Nerve Damage

Hyperalgesia
Spontaneous 

Pain
Allodynia

PERIPHERAL 
ACTIVITY

CENTRAL 

SENSITIZATION

Decreased 
threshold to 
peripheral 

stimuli
Expansion of

Receptive field

Increased

Spontaneous

activity
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Mihailo Petrović Alas
(6. maj 1868 - 8. jun

1943) 
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Academician Prof. dr Dragan Micić, MD, PhD
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„Of pain you could wish only one thing: that it
should stop. Nothing in the world was so bad as
physical pain. In the face of pain there are no
heroes...“

George Orvell (1903-1950)
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