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I A2 CHCE o BRI GRS S SRR A T E > R AL T RS RER
"% J§ # 7 € (International Association for the study of Pain; IASP) 3t 4! (% f ch e & 5 4 i
B2 GE B B A AT N R ,T*ﬁ-;ﬁé SRR [1] e ERA G AAINET B o F AL % E
A 5 M % F  (Peripheral neuropathic pain) % » 4! 5 |47% 5§ (Central neuropathic pain) o @ #¢ 5 |+ 3p
sig ki B F o je g NS ER 4ot £ (Hyperalgesia) « {1 (Allodynia)
% p 2§ (Spontaneous pain) ¥ (Table 1)[2]« & TR 4p e 8 H30 5 £ F B &l ¥ 7 €18
SRR DET o drg A2 RR R LA R Thehflgire 2208 % G AdEiE Sy
Fre R EIIAA A pFEER R kg R EPMIre A2 RF PR pEERAA TR E

B LA R AL OE oo dr 4 fTh A R RRATE o F g R B SRR DR T

oo ;fy%ﬁf\[ﬁ i

erms efinitions erms efinitions
T Definit T Definit
24 D X 9 W 3 Pain n unpleasant sensory an emotloni ex] eﬁence Nociception e neural process o: encoiin noxioussﬁmui
;;};‘z}a‘»“ ml% A pl ry and ional exp p Th I p f encoding I

) associated with actual or potential tissue damage, or

described in terms of such damage
E\; . 20 ow M }32 Allodynia Pain due to a stimulus that does not normally Nociceptive Pain that arises from actual or threatened
1{% % = L S provoke pain pain damage to non-neural tissue and is due to the
activation of nociceptors

i e v K Analgesia Absence of pain in response to stimulation which Nociceptive An actually or potentially tissue-damaging event

3}3’ }E' I_T] Pl Rt & ﬁ‘ would normally be painful stimulus transduced and encoded by nociceptors

Dysesthesia ~An  unpleasant abnormal sensation, whether — Nociceptor A high-threshold sensory receptor of the

L S VI 2 B A AG spontaneous or evoked peripheral somatosensory nervous system that is
%{;}F ]5 BA_ Y 5? capable of transducing and encoding noxious
stimuli
‘r} Eﬂ— fu f f?f» }Z;_ f\ Hyperalgesia Increased pa.m from a stimulus that normally Pain The [pinimum iptensity of a stimulus that is
iE g {ﬁ provokes pain threshold perceived as painful

Hyperpathia A painful syndrome characterized by an abnormally  Paraesthesia An abnormal sensation, whether spontaneous or
[ 3] ° painful reaction to a stimulus, especially a repetitive evoked
stimulus, as well as an increased threshold

Hypoalgesia Diminished pain in response to a normally painful Sensitization Increased responsiveness of nociceptive neurons
stimulus to their normal input, and/or recruitment of a
response to normally subthreshold inputs

Neuropathic Pain caused by a lesion or disease of the
pain somatosensory nervous system

Table 1. IASP definition and assessment of sensory symptoms or signs in neuropathic
8



Gabapentinoid 2 3 ;55 4 : GABA

OH
H2N /\/\H/
Gabapentinoid 2 4» 3 Pregabalin /2 2 Gabapentin> & & £ 4> 2_ it &

SFiptn i o " B GABA (y-aminobutyric acid) % 1247 [5] - GABA §_  Gebapentn

OH

PRA U A R R e A SR ES T A GABA}\F’%F’*,T*Q

0
=R m A 4 oGabapentin — B 4n0 & ¥ KT A LR M e GABA H,N

Pregabalin
GETId 0 BB L AN PP R S AT R ERM[6] o A At
H,C OH
WoenFURR TR RS 6 0 B 1993 & FDA ,Tf‘u#* /i Gabapentin 1 5 /o &l &
3

ReROM 2 F 4 o bfpRk & * @420 0 L o8 AL GabapentinG ¥ ¥ oy,
GABA -~ Gabapentin 14 %

Ko R MR F LR 75 B & 1995 & > 4 Mellick # 5 B4 4 .
o BUER R 7R ellic 1 B 4 Pregabalin 34 34 [3] -

% - kKo FURRE S Gabapentin £ F R R F gk [7] o & ¥ A 2002 £ FDA ,Tf‘u#*b /& Gabapentin
» i TEF KRB A G EF o @ Pregabalin P| Fi&— # :x Ll 7 Gabapentin e > Ak & *
® o % AFURTR B R4 SR R ok 3Rt Gabapentin { 4e i) 4 [6] ¢

B2 7% Pregabalin :® #_Gabapentin H it & & #HF0 2 GABA
M 0 fe BaE s BB P 4 GABAA R £ GABAp s A8 % 2
7 B Feniv® o 577 %% % 7R > Pregabalin 22 Gabapentin 1
BT T R A i qro H A B Xy
A20-1v a26-2384c4 L B >m a20-3RIEIXF BE[5] -

AR A T T i o g K E R AT i e

A N N e S

Figure 2.
[8] e d gt 7 r24riF » Gabapentinoid Z 4 H fik f 7% » 4 & R R A40HF 1 SHERI4] -

B AT R e @ e A s A RV L B Bl IR F Sk o
B SAHGBAR AR o A EA G AT S H A P RST IFRT 020 7 H A
AT G0 FAREFFH RO 7 2 P AHLBREIRSATS 020 H A 17 g R as

O=xH ~&R[ A2 ApR[10, 11] &4 545 ¢ » £4F %+ Pregabalin & Gabapentin :& {7 /5% > ¥



M arFEAERETH e 0 HEAL 2 WEAM A EN TR P4 21 A7 RBGINE
B R A AR el RAY 5% (Dorsal raphe) ~ P Yook F % Bl A& B (Periaqueductal gray)
Fsf: (Locus coeruleus) '™ % % =% (Amygdala)[12, 13] - &% 84 GG 7 ¢ > FELS
Gabapentinoid 24 ¥ 1R ¥ fRac P R PR A K EARF R E Pk sk o P b Morgado
7% Wang BIFES o o EEF B A P dod 4 F (anterior cingulate cortex) ‘= >
Gabapentinoid % 4= ¥ r1#r4 |4 S35 % #7134 F 2. FOS F-d F 4 M[14, 15] - d iz 7 7 ,T* e
Gabapentinoid % ¥ ic x4 (S # 164 g~ i R FEF o ¥ b > Gabapentinoid ~ it #r i) fc ¥} 5o
(Microglia) 7% it 12 & F§ 1418 L fwbe ek 4 R[16] » e d ¥4 SREBREFG gt F % - 4p
Pregabalin it #r#4 | % 134 S &R ZF VO TNF-0o 2 T o gpieng & > » ¥ LA A G2 adh R
PGSR 18 0 " TNF-a~IL-6 M 2 IL-1 H Fv T4 RE - H R 57 i LiRaedus L F e IL-10
HAc[17] Ra > ¥ AN GG HFET P pd A B F 8% - % > %3 Gabapentin joify 0 F
M3 B L wPe ek TNF-a 2 2 IL-1B 2 A 38 > @ & Frdldus L F B IL-10 2 RE[18] -
B2 AR a2 0 =X H = 43t Gabapentinoid # 4~ #F 5 1% £ & > 4 © 5 5rif Pregabalin &2 Gabapentin
7 & 1% 2> GABAA & GABAp £ 4 » + 7 ¢ B35 GABA 2 {1 v [13] o fe 242952 5 > %3 3
| £ 1 Gabapentinoid ¥ * BEE F B 0 F & 0 #4745 (descending) R F K o A Y 2 & T a‘;]
9% %3 3 kR o Gabapentinoid Z $ v £ (7 A Fmair o @@ £ AN g T ’ﬁl'}%i 2o q
Bt st O F B4R e %19, 20] 0 @ AR 4§ BLER D] 0 %7 Gabapentin ip 6 0 ¥ BER
FOUEEIIE T 95]1’% e [21] 0 T FEAH G EA B ST HKY TRRD 0 %S BER
Gabapentin ¢ » RFg+% ¢ 9% ¥ i< (dopamine) € + < [22] - Gabapentinoid ¢ i@ Fzrt% ¢ glutamate
Bide o T MR R LAY PKA R4 GABA E 1T FE[23,24] 0 A 0 P b ESE TS B
| & ¢ Gabapentinoid Z 4 1% » f=4| T FH A G o L E P RBRET > LFUERMHET LB ILK

3

44 EE RS o

10



s« Locus coeruleus
| cABA activity

7 | Glutamatergic levels
f | Activity of coerulo-spinal neurons

+ Anterior cingulate cortex & Periaqueductal gray
c-Fos expression

* Nucleus accumbens
Supraspinal i | extracellular DA

&+ vDCC modulation
I a2 subunit levels
w25 subunit trafficking

+ Noradrenergic system
/ NA release
noradrenergic descending pathways

@ Gabapentinoid

* NA
Dorsal Horn @ Calcium
. - w
@25 subunit o2 *'”“l * W
Y]
vDbCccC

e ®
Nociceptive =
@)

Postsynaptic

+ Sensitization - Downstream impact
Transmitter release % | BDNF expression
Central sensitization

7 | 5-HT, receptors

+ Neuroimmune impact 7 | GABA release
Microglia activation
TNF-ct P il

(P)cofilin
\ IL-6 7 1®

IL-1p A

| e-Fos expression

-‘"_A 7 |10

"+ Neuroimmune impact

/ NGF

TNF-c:
*.. N Lo o

IL-1p

Figure 3.

Gabapentinods %% »*40 (gt f o = d 04 % & Poif 457 Pregabalin ¢ Gabapentin g % ;4 304
RIS 2 & 4 ’V}%‘é‘g‘ o d J' ¥ rFrig » Gabapentinods i & £ 4%t @20 -1 =t H ~ » § Gabapentinods
BEPIPLHA ﬁ‘ii}é‘&%’??b‘_mﬂ mf?ﬁ-#"’?f?"?{ui MY Rt e ¥k g Ll
”’jl',% B RO E i R AP Ry A PN F AR S AR T R TR
7] % 4 Gabapentinods #r4|4¢ M3 5§ 2 #H[2] o

"

Sk
P &1k > ¥ W FDA id i Pregabalin &2 Gabapentin &7 & % 4 “Tinf cnp i 4 2 E R A E £ 1
“r7% (Table 2) o ¥R/ # — Gabapentinods friud # £ v X £ 2094 45 % *0 0 p 4 (SR G 0% - e

2,

BT ESEERLE VER 3 ESES N R P S S XS g

E

RO R FIF A o i LB gt AT ie® (Table 3) o & RS TR I RA SRR o i &
Hopbc s F 2 A SRR BE AR FHE A 8 T R d iR N e RE R TI- ERE S R

B ELF RS A A A Lt B PR TR

11



Medication Indication Initial Dose Maximum Dose
Fibromyalgia 75 mg twice a day 225 mg twice a day

—May increase dose to 150 mg twice a day within 1 week. There is no evidence that doses of 600 mg
per day provide any additional benefit.

Neuropathic pain
associated with diabetic 50 mg 3 times a day 100 mg 3 times a day
peripheral neuropathy
—May increase dose to 100 mg 3 times a day within 1 week. There is no evidence that doses of 600 mg
per day provide any additional benefit.

i Partial seizures,
P regaballn e T 150 mg per day I 600 mg per day

—Adjust dose based on patient response and tolerability. Take in 2 or 3 divided doses.

Postherpetic neuralgia [ 150 mg per day I 600 mg per day

—May increase dose by 300 mg per day within 1 week. Further dose increases may be made after 2 to
4 weeks if there is insufficient pain relief. Take in 2 or 3 divided doses.

Neuropathic pain

associated with spinal 150 mg per day 600 mg per day

cord injury

—May increase dose to 300 mg per day within 1 week. Further dose increases may be made after 2to 3
weeks if there is insufficient pain relief. Take in 2 or 3 divided doses.

Partial seizures, 300 mg 3 times a day 600 mg 3 times a day
. adjunct therapy
Gabapentln —The maximum time between doses should not exceed 12 hours.
(Neuront'n®) Day 1: 300 mg once;
Postherpetic neuralgia Day 2: 300 mg twice a day; 600 mg 3 times a day

Day 3: 300 mg 3 times a day
—Titrate as needed for pain relief.

Day 1: 300 mg once;
. Postherpetic neuralgia Day 2: 600 mg once;
Gabapentin Days 3 through 6: 900 mg once a day
(Gra"seTM) —Further dose increases may be made.
Days 7 through 10: 1200 mg once a day;
Days 11 through 14: 1500 mg once a day;
Day 15 and beyond: 1800 mg once a day.

1800 mg once a day

Restless leg syndrome (RLS) 600 mg once a day 600 mg per day
Gabapentin XR —Take with food around 5:00 p.m.
(Horizant®) Postherpetic neuralgia Y cnEn e Cey 600 mg twice a day

in the morning
—May increase dose to 600 mg twice a day on day 4.

Table 2. Pregabalin & Gabapentin: U.S. Food and Drug Administration approved indications and most
common dosages for use in adults

Antidepressants Long-term gabapentinoids Acute gabapentinoids

Monoaminergic component

Descending NA pathways yes yes

Peripheral NA yes n.d. n.d.

ap-AR yes yes

Bo-AR yes n.d.
Opioidergic component

DOP andfor MOP yes no no
Neuroimmune component

TNFa yes (supraspinal/DH/DRG) yes (DH/nerve/DRG)

NFkB yes (supraspinal) n.d.

IL-18 yes (supraspinal) yes (DH) n.d.

IL-6 n.d. yes (DH)

IL-10 n.d. yes (DHfnerve)

Microglia activation n.d. yes (DH)
Excitatory and inhibitory transmission

EAATs yes (DH) yes (DH) yes (supraspinal)

Central sensitization yes (DH) yes (DH) n.d.
GABAergic system

GABAg receptors yes (DH) n.d. n.d.

GABA release n.d. yes (supraspinal/DH)
223 subunit modulation

Levels no yes n.d.

Trafficking no yes

Abbreviations: AR, adrenoceptor; DH, dorsal horn; DOP, delta opioid; DRG, dorsal root ganglia; EAAT, excitatory amino acid transporters; GABA, gamma-aminobutyric acid;
IL, interleukin; MOP, mu opioid; n.d., not described; NA, noradrenaline; NFxB, nuclear factor kappa-light-chain-enhancer of activated B cells; TNF, tumor necrosis factor.

Table 3. Compared mechanisms for antidepressants and gabapentinoids
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15™ Annual Congress of International Drug Discovery Science & Technology — Japan 2017

July 25-27, 2017, Osaka, Japan
http://www.iddst.com/iddstjapan2017/default.asp

13th European Congress of Clinical Pharmacology and Therapeutics - EACPT 2017
June 24-27 2017, Czech Republic, Prague
http://eacpt2017.org/

9th World Congress on Pharmacology
August 07-09, 2017, Paris, France

http://pharmacology.pharmaceuticalconferences.com/organizing-committee.php

8th World Congress on Toxicology and Pharmacology
April 13-15, 2017, Dubai, UAE

http://toxicology-pharmacology.conferenceseries.com/

13™ congress of the European Association for Clinical Pharmacology and Therapeutics (EACPT).
June 24-27, 2017, Prague, Czech Republic
http://eacpt2017.org/

6th FIP Pharmaceutical Sciences World Congress 2017
May 21-24, 2017, Stockholm, Sweden
http://pswc2017.fip.org/

World congress on Pharma and Advanced Clinical Research, Pharmacon-2017
November 6-8, 2017, Sigapore

http://pharma.conferencesus.com/

Second International Convention IMMUNOPHARMACOLOGY-VACCIPHARMA 2017
June 25-29, 2017, Varadero beach, Cuba

http://www.immunovaccipharmacuba.com/en/invitation
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