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2 9HA S 65).

ol AT TFY YA e Al 41A 9
7 FHof 2A5t= 18709 ¢4EH (Tender point)ol o
% UA B7HE SO A2 E Y 7124 A
Z3Yskar qlok (6). o<k HEo] YA ARE S A
T A AYEH T Q= HAAlFF A5 (Widespread
Pain Index, WPI), 54 %75 % (Symptom Severity
Scale, SSS), AFEXHAE (Fibromyalgia Index
Questionnaire, FIQ), 181 3¢ i3t =& yehy
= NZ3 553X (Visual Analogue Scale, VAS)S} &
< o] 2 AMHT (5).

B AR Y AR Qg o] & o] &7 AR X o
t A7 Eol A E L QL ofu] Xmjut o] SH4]
A= Aol QoA AEA Y gdo] A &
2% F57Y Aoz ojHg IdE A
AHESE7] S8l B A7 JE Folth 53] A7)
A (Magnetic Resonance Imaging, MRI)7}
of §lo} ¥ o fLxA 7]5H Wit dT HE=
3 Wol AREEI gtk I A= HARIFol IE Y
H2 (Gray matter, GM)Z+ ®& (White matter, WM)<]
Hu Wt I AtvE ¥ = o] Ad M F
o] Wolg (Anterior— and Mid—cingulate gyrus), %
o 492 (Mid insular cortices)oll Al Bo| X3 of ukzt
7t Zdadoe 238 Uehia i 2 vhed (Basal
ganglia), =3 (Amygdala)o|A 17} S713tch= 2
T7F YeETE (7-9). o] &k Zo] @A7HA] Hof| X3 o] wE
x| o] A& wzste] gt &g At WA A EokTh E
e WY LAl HBtel gl 7] 54 el HEE goti 7]
A& F2 7153 A7 3HIA7IH (functional MRI,
fMRI)o] @ol AME-E|IL Qltt, o= YRoNA 7 A= A=
o|u} AFRS] AlA| EFof Wt 1 7| es B3 6te H 99
o] 413 W3E WEstE 7IHolth, Ago] AA &5 9
A YR =& WS o A, EFHOE
Fe= BIohe H FYolA Do oA ARgT} Aba
angFo] FolR| il o] 2 3l diT ¥ EH o2 FH
Fdol o, @d W EAs = A2FHL
(Oxyhemoglobin)= g @A AkaE HEd & 4
42 8A 4 (Deoxyhemoglobin) 22 H3lsA Hi o] &
Y49 A3E (Magnetization) 2folof oJsf Ueht=
YFAA A 9 E (Blood Oxygen Level Dependent,
BOLD) A125 gAgsto] et Aol 7154 #7151
FA71H 9] 9 "B ol (10, 11).

A HAF2E 5 A7 WX E 7]5H 275
FA7IHol ol AMEE gt} 7|EA o2 HRIE FF
= 7R Qe A E iAo 2 el 4 TS
o] o &3}t FFof gt A7 ol HPE L g,
Gracely et al (2002)9] Ao HEH F& Addidod
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(dorsal anterior cingulate cortex, dACC), t¥4
(Insula), A48 A (Somatosensory cortex), A4
(Thalamus), =334 (Periaqueductal gray, PAG)
I & oA BT v wsjA Z-2 A= tef &
437t @ol He AL 2 UeRY (12). o83 9952
Fol %5 32 (Pain network)gh= o] AT 14
3f o] AA T gt A7t HAHdE TF2Y FR =

g o] E it (13).

AREeY A& e T4 932 Adiie gy es
oOE A&, HET A8 Ee 5 AWo| FE AMEEHILL
Ak (14). oFE A= oA ZA F 7HA AEY &0l
AHEET Aedt AAY dade2 24 55 4 §HS
W Aol 181 £LF0 Z2 A7 & SA4E UE
Wk, olggt SAtol 9A SFES AL Yed 55
9 HhgS 7|22 sto] S50 HSHA YEtE He &
&4 (Antidepressants) A1€ 2 k=9 MLN o4
Duloxetines AH&-8FAL 5% 9la} 37 9 Aozt v
Etd Alof&= I HA| (Anti—seizure medication) A€ 2
PGB E+ Gabapentin¥t Z2 FE& ARESTh (15, 16),
fuf 2 A 74X SAo] B H o E ygd o= F AE
GES BF AHSSHE F9E A olFEt oE A5y 4
st auts AdAH o O 850 ofE b A8 W
Hop £2 Aoz dA ot shARE oF=of gt A,
53] A% A 9 H3tE vetd7lole 1 2A7F obd RES
AAo|th, o3t oS K] Yo EA dES olF
S EE A7 AY Fola 53] oEY N7 AF A
et A E3F SEEHA ZYE L Qe

2 AT E SA dFT FEA ATy FE
MLNZ} 4 A A2 =2 PGB & A8 A5 #3}t
£ gotE A Ft}, F 717 gl 1 FAo| EN &
O g 71Me b WE F IE 5o i AF axn
B3OS AR G AH

Bl oo 1l

HA 5

7). Tha

2 ATAE HRTE FFLS T 9t o4 209
2 Yo APS Yt o] F 33 R (27 1
%, 94 0l I 2%k 94 A5 Aol BAZ BA 48

2 BE7sH3eh Adef o3 MLNS A1 -2 152 1093
(Lo]: 51.8 + 7.5, AFEZE: 39~71)0|1L PGB A gt
L2 8L 7% (Yol: 53,2 + 3.9, A EIL: 46~59)0|t},
783 2 F 7R FEO A& ghgo] HolE e g
3 TS AF o ol= AZEF = (VAS)E o435t
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OFE A& F M7} 50% ol FAdte FATE dE v
St dastith B3 kR ot 55 WS HIEE
dotr 7] 93 oE X' A AL 45 A=5Z 7t
3 F Aol MRI 4= E535191 oF= A& o &
A3t 27t S Y55 o] & vl EA5 AT
MRI 94 85 5 &5 A=< 7Hli57] 98 74 Y
A AZgE 294 4HF AS71E AHSSEA T (17). EBE A
T2 T35 o9l o2 YA o] A Qst7] ¢l
e 22 A4H HrkE O S At
Fibromyalgia Impact Questionnaire (°]3} FIQ), Brief
Fatigue Inventory (°]3} BFI), Beck Depression
Inventory (¢]3} BDI), Widespread Pain Index (°]3}
WPI), Symptom Severity Scale Score (°]3} SSS),
State—Trait Anxiety Inventory (¢]3} STAI) 1, STAI 2.

L} 2t X2

2 ATE AT WA AR AR A7 2 G X
o FG3 FA) BA Lokt 4F AFE AT 4 9)
£ O A2712 AL (Fig. . UE A7 47
gol 43S AL T 5 e AR n)g] AAE 2 §
e A3E 7] 91a Aoj iz T ek, Aloj
£ A4S 248 z2adYs) 9% vtola Ao g%
YL WAL 2 2] 293 FUL AL A%
AEOR FAH qleh, HAE Rk AR YA
Q3 ol 2 m TRWS B A2 AT Yt &
FRolE A2E nER I AL G W] A%
52 E0] A5k Glof geo] 7H1A H o] HAE]
AR, B Aol Rl A 4 A3 4718 285

Fig. 1. Photography of laboratory developed pressure-pain
stimulator.
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Bl

R

el O £ 8HAR Yol ZE Y3} 874
2 Yo 2 £ 2 g AFH 7R = oY
E3F 8 T (0.35, 0.7, 1,05, 1.40, 1.75. 2.1, 2.46, 2.81
kg/cm’)E A &3t = ot

71638 A7 3B IS E9 Aol 7HeiE gEs Ak ¢
3 Atutct A A E e M 2EAE AA o]
= Aot 2 A Y] g RE A& 2 9AY ¢
go2 Ay S o AL FAT 15E L= o E
< 4F TEAR AAsL ol= AWAYS SFsh] A
Gracely Box Scale (°]3} GBS)E AMHE-3}%th (18). GBS
= 53Y A7 5FLoE A% EFHFTE FAE YEW
Ao 2 7Mo% F5S et = =4 058 7MY g
5 S YW= <A 207HA] & 219419 27t AR o]
o}, E3F, 29 o] E F7] Al 0FE 207HA] ZF ©A o
Aojd FHOE 5o e A=E Agsta it o]
ol 2 AtollAe GBS A 4 S A AFE 7
YA = A5t APt 19 s A=7+=
A Y5 Tl dAT HFoRE dFS M = UEE A
A= At (Block design). ©] & A= o2 F417]
30%, 7o A= 30%, 5 A= 302 F¢ #Fst= AL
2 AAs . 4718 ALE 24 7tk 329 RS
109 BhEstg o, E3 o] 3t A= <A E 71548 A7 F
HGAr & B2 51 HHESIA T (Fig. 2).

ofN

O.

Ch da =5

MRI ¥4 I5& 918l a2 W8 el x5 3T MRI
(Philips, achieva, Netherlands)®} 32 'd SENSE
(SENsitivity Encoding) FHIZ¥-& o] &3¢t E3t 2
Ao = FAQ 7154 A7 FH Y= E535H7] sl o
%A EPI (Repetition time/Echo time=3000/30 ms,
flip angle=65", matrix size=220x 220, field of
view=128 mm, slice thickness=4 mm) 32 €& A
stelch, 715 A7 R AAS) Ha Ajnely Jug u
et7] Yol F7HH o2 3R TR A4S Turbo Field
Echo (Repetition time/Echo time = 9.9/4.6 ms, flip
angle=8", matrix size=240x 240, field of view =240

Pain stimulation paradigm

Innocuous(30s) Pain (30s)
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Fig. 2. Pressure-pain stimulation paradigm of the fMRI scan.
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mm, slice thickness=1 mm)32 4& A3}
At T G 5 A2 TE 3027 28U 15
7153 A718 8BS 58

o
o Jln
© o

2. d& A2

5 Y49 B4S 93 MATLAB® 2010 (Math-
works Inc., Natick, Mass) 7|5t SPM 8 (statistical
parametric mapping 8; Welcome Department of
Imaging Neuroscience, London)E ©|-&3}4 E43}%
ot G4 85 2l WE Y FAYE B A8 A
(realignment) Z8-& 213t L | F3H4 YR Z 55}
7] 8 TIW B3 4889 (coregistration) APt
Ak, E3F ARAZEY ¥ 27] HAE EAFs7] 8l 152
MNI (Montreal neurological institute) &% A<
AHE-EFe] A3t (normalization)dt il F4+<] A5 oy
24| (Signal to noise ratio, SNR)E &°]7] Y3l 6 mm
SHA TN GA G S At €3} (smoothing) &

Ayt

at. SH

org Aol Ye AF 23 5

7. elrsty mot

PGB9 MLN9] & 1E7tol| A2 &fo|7} Y] ¢koral
DR S Ao AFE APt E3 I F
7t M4 F I2E3tel vustgS W A8 A Y4 3
7t Aee BE REAA fYgt Aol U] ekoktt, 3
FOF BF N8 A% Mg S5 ¥ ustis o vlay X
"2 5o A A5t B4 HFE A Aste AFS B
o, e A& Fof A AdA BrF F4E Bkl
S o F a5l §944F 0.05904 WPIS BFIZF 42
StA zko)7h ok, gk MAH O 2 PGB U444 Bt

Table 1. The Statistical Results of Subject’s Clinical data (mean + SD)

Group Age WPI SSS FIQ BFI BDI STAI 1 STAI 2
Pregabalin Pre-treat 51.8+7.5 10.4 +3.6 7.6+23 659+181 4114121 441485 441485 47.0 +7.6
Post-treat 4144234 4854157 3474175 31.28+47.20 43.85+7.22 43.85+7.22 43.57 +4.35
Milnacipran ~ Pre-treat 51.8+£3.9 133438 7.6+2.2 68.9+16.4 6.6 +1.6 42.7+6.5 43.4+7.8 501493
Post-treat 8.78+4.79 6.44+2.96 52.00+20.49 6.57 +2.39 42.67+13.04 42.33 +5.52 50.33 +7.77
Pre-treatment Post-treatment
100 100
=i i
80 30 4
60 60 4
:
® ®
40 40 4
20 4 S
0 L 0
WR i858 (P iBEl  BOI  STAIY STAR2 WA sSs FlQ  BFl  BDI STAI1 STAZ
Clinical test Clinical test
a b

Fig. 3. Comparison of Pregabalin treatment group (Black) and Milnacipran treatment group (Gray) at pre-treatment (left) and post-

treatment (right).
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MF2E 2Xtol| st MilnacipranZt Pregabalin 2

H7E e BT UEfslet (Table 1, Fig. 3).

L. &= X2 & OF ZHH|m

PGB} MNLY F o= X = 2t H|ws7] 93 o=
A& F AF A5 A 53 7158 A3 =
H 2 BAsHE Y & 159 9 TARAS F 22 -3
AL AP L F9 2 (p—Value) 0.0052 A A5}t
9t 1 A3 MLN x]ﬁ Z°] PGB X & #HT} =&
BOLD Al&& Ho|= 992 uo]g (Cingulate gyrus)d}
Z oo (Posterior cingulate) @ WEGI (Table 2,
Fig. 4) ¥19|2 PGB A& #°] 2 BOLD XS & Hol|&=
gL AW "o (Anterior cingulate), ¥4
(Insula), o}&jut£4 9 (Inferior parietal lobule) (©]3}

A= x| 20 ChEt 715K A7 ISYSLol|A 2|

Ap

uisulm | zeixje 345

ot

(Table 3, Fig. 4). 99 £24 0.0012 HAFPL Go|=
MLN X & #°] £& BOLD A& & 7HAE 99L& Yeht

A ekt
C}. %2 X2 &M% &7} Hlm

g A zo| MHE F4 E3}E HE PGBEY AP o

A2 3 B 24 A F 107] Fofo 2 gt

2t} (Table 4, Fig. 5): 455 3] (Superior temporal
gyrus), Z7toluto]z (Middle frontal gyrus), 3¢
(Extra—nuclear), A% o] (Anterior cingulate), °F
djojuto|F (Inferior frontal gyrus), t=4 (Insula), 5
AlgFolg} (Precentral gyrus), A& o|utola (Superior
frontal gyrus) (o] #H), WSolntolgd (Medial

frontal gyrus), Zolute]g} (Superior frontal gyrus)
(01 £+, W= PGB ZollA A& & SA=7 Fadt

24]), YA (Superior temporal gyrus), oFurE
29 (Inferior parietal lobule) (°]3} #x]) 2.2 ettt

Table 2. Activation Region of MLN Treatment Group is Larger than PGB Treatment Group (p<0.005, Uncorrected for
Multiple Comparison)

Side Region Coordnate Voxel Z-score
X Y Z

Left hemisphere
- BxtraNudear R 30 10 37 214

Right hemisphere
- swGyw 4 s a8 0 226
~ PosteriorCingulate 0 54 10 232 26
- BxtraNudear . 2 o 4 0 255
- Preumess 18 54 32 60 251
~ CinglateGyrs* 1% o 3 5 201
~ Medial Frontal Gyrus o - 20 s 29 318

a b C
Fig. 4. The regions where the activation area of MLN group is larger than that of PGB group: Cingulate gyrus (a). The regions where
the activation area of PGB group is larger than that of MLN group: Superior temporal gyrus (b), Anterior cingulate (c), Insula (d).

http://dx.doi.org/10.13104/jksmrm.2014.18.4.341 http://www.ksmrm.org
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Table 3. Activation Region of PGB Treatment Group Larger than MLN Treatment Group (p<0.005, Uncorrected for
Multiple Comparison)

Coordinate
Side Region Voxel Z-score
X Y Z
Left hemisphere
~ CerebellarTomsl 34 - 58 44 734 447
S Decve ~ -14 - 80 22 2 234
- cumes 30 - 52 22 252 275
- Middle Temporal Gyrus 58 - 32 4 57 229
~ SuperiorTemporal Gyrus* 56 - a6 o2 37 244
- Inferior Frontal Gyrus 54 16 18 %0 274
P s 3% 20 201
~ SuperiorFrontal Gyrss 10 28 52 919 349
R Inferior Parietal Lobule* -3 - 46 4 66 234
Right hemisphere
~ CerebellarTonsl 24 54 44 4 231
- Extra-Nuclear 20 2 2 4460 474
R Anterior Cingulate* - 18 2 s 29 304
S msula* 8 24 18 242 303
R Inferior Parietal Lobule* - 0 - 46 28 25 247
- Middle Frontal Gyrus - 6 2 34 25 228
~ SuperiorFromtal Gyruis % 3 2 30 0 29

Table 4. Activation Region Increasing BOLD Signal at PGB Post-Treatment (p<0.05, Corrected for Multiple Comparison)

Side Region Coordnate Voxel Z-score
X Y Z

Left hemisphere
~ SuperiorTemporal Gyrus 38 0 32 316 570
- Middle Frontal Gyrus 28 8 00 30 253
R Extra-nuclear <16 18 o 65 578
S Anterior cingulate - . TR 6 97 364
R Inferior Frontal Gyrus 56 18 24 192 590
- msla 48 22 1 25 327
R Precental Gyrus 44 4 28 20 252
~ SuperiorFrontal Gyris  -12 30 54 2418 812

Right hemisphere
S Medial Frontal Gyrus - 20 50 0 B3 247
~ SuperiorFrontal Gyruis s 6 60 33 275

http://www.ksmrm.org http://dx.doi.org/10.13104/jksmrm.2014.18.4.341
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Fig. 5. The regions where BOLD signal increased at PGB post-treatment stage: Anterior cingulate (a), Insula (b) and decreased BOLD
signal region: Insula (c), Cingulate gyrus (d).

Table 5. Activation Region Decreasing BOLD Signal at PGB Post-treatment (p<0.05, Corrected for Multiple Comparison)

Coordinate
Side Region Voxel Z-score
X Y Z

Left hemisphere
R Inferior Frontal Gyruis 20 10 a8 175 501
- Middl Temporal Gyrus 44 - s 4 5100 370
R msda 36 - 0 0 2 1 546
- Precuneus 14 - 44 44 47 375

Right hemisphere
- Inferior Frontal Gyrus - 24 % 20 319 678
R Extra-nuclear 0 2 -8 130 516
- Lingual Gyruss 2 s 8 21 332

Middle Temporal Gyrus 54 -38 -10 35 -3.78

- Precuneus 20 - 46 3 305 370
~ CingulateGyrns 18 4 40 3 423
- Middle Frontal Gyrus - 2 2 56 44 336

A9 Z 117 9o =2 et} (Table 5, Fig. 5): oF&) (Fusiform gyrus), 714494 (Precuneus), M o]

oluto]® (Inferior frontal gyrus), $7F&53] (Middle
temporal gyrus), W = A (Insula), 71 &4 4
(Precuneus) (¢4 ), ofjojuto]d} (Inferior frontal
gyrus), &9 (Extra—nuclear), &°]% (Lingual gyrus),
571553 (Middle temporal gyrus), #7444
(Precuneus), Wol& (Cingulate gyrus), $7tolulo]a
(Middle frontal gyrus) (o]} $4)).

T3 MLN oA ofF A& § STt 71 992
T dgoz £25HY (Cerebellum anterior lobe),
sub—gyral, ¥ ¢ (Extra—nuclear), AZo]ujlo]g}t
(Superior frontal gyrus) (0|4 &), WFgolzx

http://dx.doi.org/10.13104/jksmrm.2014.18.4.341

(Cingulate gyrus) (o] X))ol A UEtstth (Table 6,
Fig. 6). SIE X8 & S =7} 23 92 1370 €9
© 2 t}g3} 2t} (Table 7, Fig. 6): A&5%3] (Superior
temporal gyrus), 8¢ (Extra—nuclear), ¥4
(Insula), A4 (Thalamus), T o]% (Cingulate gyrus)
(Fx]), sutolg (Parahippocampal gyrus), o|FH
(Sub—gyral), @23 (Lentiform nucleus), A4
(Thalamus), 54 %ol (Precentral gyrus), "l4F
(Caudate), FZtolute]® (Middle frontal gyrus), 345
o]% (Postcentral gyrus) ($-3).

http://www.ksmrm.org
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e BRe ZASHA gotth 1 A% T I8 93
E= 3 2= o)A 5 glE 2912 HE2E SFEOR BYHo) AFE
HQ B BAYS O F IF BE
A B ATAEY YA HR2E T2 M A3 A4k A
329 Wate Potuy] Y A7k WAH T ek, B3] & Btk sHNu 1 Wek H2 POB AR FoA a3
HEDE ZF2Y 22 34 FF B wgol o A pehtn Qo ol AAE BokS 2eRe u) PGB X
F7H 32 AY FolT olAT §F Hul WY T2 4§ = Po| o AR tjeh uhgo] T O HejL;
AL A7) R HHOE B NE F ol W MDE 529 A= glo] ¥ kB N2 AHE
oM T ARWL AT Folth, B ATIHE M2 S W) 93 WA F B AR F ANH o S4
29 F0 A% YYOR ol G PO MIN  SH QL BAHIE ol #92 71%4 471333
o A2 BB} 1 FRES vlw B4 WYL A% sl RsSIh 84 MLN Tl PGB Tt ¥

712 or F OFY A7y HHE EYe o Ao FAEE UEUE 992 3 7 I Uugdt 1 5
ozt adE wiAs] Y F 1FY 9% 22 FY5HA L ‘* (Posterior cingulate)®] 3% $&%59 F8 X‘
HH 2% FA A HREE T ol aQlE wiAs AR o2 A ol AHEE I ok (19). o]+ MLNY 8
7] 913l o2} AFAAEHE HrkE Agsigt, ol 2t Bt & 50 33 NES T 23 7] W2 &5
of QANE F IFZ] Fo4¢E 0.001004 Zpol7k et 3 BAE 9 grpds 2§sto] wohl Ao A PGB

J;ﬁrxlomm

S

Table 6. Activation Region of MLN Post-treatment Group Larger than That of MLN Pre-treatment Group (p<0.05,
Corrected for Multiple Comparison)

Coordinate
Side Region Voxel Z-score
X Y Z

Left hemisphere
~ Cerebellum AnteriorLobe 4 52 20 3676 519
- SwGya 46 10 ST 4 288
R ExtraNuclear - 4 2 12 2 416
~ SuperiorFromtal Gyrus* 20 8 2 657 48

Right hemisphere
- Fusform Gyrus . 30 - 76 a8 65 346
R Precuneus 18 48 % 12 368
~ CingulateGyrus* 20 32 40 47 31

a b

Fig. 6. The regions where the BOLD signal increased at MLN post-treatment stage: Superior frontal gyrus (a), Cingulate gyrus (b) and
decreasing BOLD signal regions: Insula (c), Thalamus (d).
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Table 7. Activation Region of MLN Post-treatment Group is Smaller than That of MLN Pre-treatment Group (p<0.05,

Corrected for Multiple Comparison)

Coordinate
Side Region Voxel Z-score
X Y Z
Left hemisphere
~ SuperiorTemporal Gyrus* 56 - 16 2 33 565
- Extra-Nucdear 22 6 s 31 48
R msula* 32 s 12 6 338
- Thalamus* 16 - 16 16 30 266
 CingulateGyrs* N 20 30 49 317
Right hemisphere
R Parahippocampa Gyrus 28 30 a8 259 386
- Sw-Gya 4 28 -6 39 306
R Lentiform Nucleus - 30 A 4 7 306
- Thalamus* 2 24 10 156 432
R Precentral Gyris . 50 o 28 435 557
- Caudater 1% 6 20 29 31
R Middle Frontal Gyrus 4 28 34 26 247
- Postcentral Gyrus ! 50 28 34 2 248
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Comparison of the Medication Effects between Milnacipran and
Pregabalin in Fibromyalgia Syndrome Using a Functional MRI:
a Follow-up Study
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“Dept. of Internal Medicine, Inje Univ., Heaundae Paik Hospital, Busan, Korea

Purpose : In this study, the medication effects of Milnacipran and Pregabalin, as well known as fibromyalgia treat-
ment medicine, in fibromyalgia syndrome patients were compared through the change of BOLD signal in pain
related functional MRI.

Materials and Methods: Twenty fibromyalgia syndrome patients were enrolled in this study and they were sepa-
rated into two groups according to the treatment medicine: 10 Milnacipran (MLN) treatment group and 7
Pregabalin (PGB) treatment group. For accurate diagnosis, all patients underwent several clinical tests. Pre-treated
and post-treated fMRI image with block-designed pressure-pain stimulation for each group were obtained to con-
duct the statistical analysis of paired t-test and two sample t-test. All statistical significant level was less than 0.05.

Results: In clinical tests, the clinical scores of the two groups were not significantly different at pre-treatment
stage. But, PGB treatment group had lower Widespread Pain Index (WPI) and Brief Fatigue Inventory (BFI) score
than those of MLN treatment group at post-treatment stage. In functional image analysis, BOLD signal of PGB
treatment group was higher BOLD signal at several regions including anterior cingulate and insula than MLN treat-
ment group at post-treatment stage. Also, paired t-test values of the BOLD signal in MLN group decreased in sev-
eral regions including insula and thalamus as known as ‘pain network'. In contrast, size and number of regions in
which the BOLD signal decreased in PGB treatment group were smaller than those of MLN treatment group.
Conclusion: This study showed that MLN group and PGB group have different medication effects. It is not surpris-
ing that MLN and PGB have not the same therapeutic effects since these two drugs have different medicinal
mechanisms such as antidepressants and anti-seizure medication, respectively, and different detailed target of
fibromyalgia syndrome treatment. Therefore, it is difficult to say which medicine will work better in this study.
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