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Brain Regions Associated With Anhedonia in Healthy Adults
: a PET Correlation Study
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Purpose: Anhedonia has been proposed to be the result of a basic neurophysiologic dysfunction and a
vulnerability marker that precede and contribute to the liability of developing schizophrenia. We hypothesized that
anhedonia, as a construct reflecting the decreased capacity to experience pleasure, should be associated with
decreased positive hedonic affect trait. This study examined the relationship between anhedonia and positive hedonic
affect trait and searched for the brain regions which correlate with anhedonia in normal subjects. Materials and
Methods: Using BE-FDG PET scan, we investigated the brain activity of twenty one subjects during resting state.
Questionnaires were administrated after the scan in order to assess the self-rated individual differences in
physical/social anhedonia and positive/negative affect traits. Results: Negative correlation between physical
anhedonia score and positive affect trait score was significant (Pearson coefficient=-0.440, p<0.05. The subjects’
physical and social anhedonia scores showed positive correlation with metabolic rates in the cerebellum and negative
correlation with metabolic rates in the inferior temporal gyrus and middle frontal gyrus. In addition, the positive
affect trait score positively correlated with various areas, most prominent with the inferior temporal gyrus.
Conclusion: These results suggest that neural substrates, such as the inferior temporal gyrus and prefrontal-cerebellar
circuit, which dysfunction has been proposed to be involved with the cognitive deficits of schizophrenia, may also
play a significant role in the liability of affective deficits like anhedonia.(Korean J Nucl Med 39(6):438-444, 2005)
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Institute, McGill University, CA) ¥ FDG-PET template
2 H](signal to noise ratio) & A 7]7]
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£ A}g-3lo] 37+ 13k (spatial normalization) ®%== 3%
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1) AN FHUS
A A 73 7% HEE Champman Sl )8 72}
I EAFS i AseEAY] g 543
M= ATt Chapman 52 2 HAEE AFS & ol 4
dlo] o AFErt 22 61719 dECF A FAEH o
d/ol R SHIIESE Holglow, WA FAEE 082~
0852 HuEAch & dpe A7 570 §22 W 5 PET
tek AE AHESEATH 7 AM A=
7+ JA Are FHH ¥ 99
2) Atal™ 2 ZUZE % Z=(Social Anhedonia Scale) correlation coefficientsE F3tith = A
AFE A 972 HEE Champman 26 oA th2 T4 AT 5 7] fTol AA o &9 H &S H|
Abgae] Absl A e AE A drhd EAeS A WA Z ]33 2 H (proportional scaling in SPM). 3l 4] 9]
=AY AEE F437] Y8 MEEAS F LBEFS HAE Q& 3ad T-g2 BF 7F-AIS XA Z-%
2 o]Rolx om, WA FAEE 083~0852 HIE o2 MYtk ol & T FATHLE K48 (p<0.005)
oh 2 Aol e AT 500 IR W AL AHE save AWegy, FAd 5] wEoW gAEe] A
skt 717} 108k & (voxel) PIREOE 22 gl 48] UshS
7heAdel E=val B AASAT S 5919 ReA 9
3 MY HE: ¥ & HS HEI(Posiive Affect and 2] Talairach atlas®] #FHEAAE Frste] AAsA, &
Negative Affect Schedule) AELAE 32¢ 4 MRI 23 ¥ A= 4 (coregistration)
A4 A% 2 24 A% AL Watson 529 234 sto] Az el
A 9 FAH HAFS FrHsk] flE 2088 AR A
Z AT B Ars AW 59 HEQ A4 9 A A 1}
A% Hzo|y 4zt 108FCZ o|FolA gtk ‘AF ol
Felel, e, il rEl o o8 wAHeR 1 RS WIS AF/EH A A 7Y G
AA ] e AT 4 1oy, A 28 58 AR 3A
PR B AFoHE o] 4% 0] dF R word AL AL A FHES H=e FA A (positive affect) 2=
3t o BATAHSE fengt Fo AAAAE EIoY
(Pearson coefficient =-0.440, p<0.05), ¥4 A A (negative
4. PET 97 dlold¢] Az affect) AL o= AAFAE Holx| &) A8 F Tzt
2MUE T3 g5 dolB& transaxial 85 mm S e AH AN A 9 FF A Hr g fojv) g A
Hanning filter¢} 8.5 mm axial Ramp filer & ©]§-3te] To]2 & DAA S Holx Lok}
A AS % A EAL W (back-projection) & ©]-&3te] gk
(128x128x35 matrix, 1.95x1.95x4.25 mm pixel size) O 2 2. ¥ thA}7} F-H 7S Wl ABBAE Hole F
AL AT o8 A e JFES NAE AFHE olF Ay gy
3l & Matlab (Mathworks Inc., USA) $olA AEHE= AAE FHRE e 24 FH(cerebellar vermis) <}
2E EAZA uisi¥a A=W (Statistical Parametric 23] WFE(cerebellar hemisphere) & ¥ tiAle} EA o2
Mapping) 99 (University College of London, UK)S ©]-&3} ol AAJAE EAuY I1HY, AAF RS Hes
of SAEAME A% 97 HAE (pre-processing) & A1) 3t ] AE GO AHBAE Hole oy 92 FHEEHA &
Aok WA 747+ PET 9452 ANALYZE AZES]o] ok AME A RS AR o AN SR P A 9 g
g gaog HEsle] SPMI9 AZEgojo] Y F A9 tALet Fo AABAE Hole § AAA TS A
7+ 23 (registration) & &t =g $1#] o]Fdl w& 24} T fAFe &Fo] YERTH(Table 1 & Fig. 1).
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Table 1. Brain Regions showing Positive Correlation with Physical/Social Anhedonia Scale score

) ) Coordinates
Region Side Voxels Z max
X y z
Physical Anhedonia
Cerebellum, vermis Left 118 3.96 -12 -86 -34
Cerebellum, hemispheres Right 194 3.53 46 -64 -38
Left 101 3.33 -42 -74 -44
Social Anhedonia
Cerebellum, vermis Right 26 3.75 8 -74 -26
Cerebellum, hemispheres Left 10 3.69 -34 -50 -44
Table 2. Brain Regions showing Negative Correlation with Physical/Social Anhedonia Scale score
Coordinates
Region Side Voxels Z max
X y z
Physical Anhedonia
Inferior Temproal Gyrus Left 28 3.28 -56 -18 -42
Right 12 3.30 50 -58 -10
Social Anhedonia
Middle Frontal Gyrus Right 18 3.96 30 30 42
Inferior Temproal Gyrus Left 36 3.84 -56 -22 -30
Right 18 3.74 62 -20 -30
Table 3. Brain Regions showing Positive Correlation with Positive Affect Schedule score
Coordinates
Region Side Voxels Z max
X y z
Putamen Left 115 3.43 22 16 -4
Middle Temporal Gyrus Left 79 3.37 -62 -4 -2
Right 82 3.22 60 -8 -18
Right 256 3.71 60 -44 4
Inferior Temporal Gyrus Right 803 4.40 40 -18 -32
Left 1190 4.88 -38 -24 -28
Superior Parietal Lobule Right 37 3.27 22 -58 70
Inferior Parietal Lobule Right 45 3.58 62 -26 44
Precuneus Left 122 3.84 -8 -84 52
Left 54 3.30 -4 -70 20
Fusiform Gyrus Right 68 3.42 30 -70 -16
gyrus) 9] tAbe} &o] FAAAE HeloH, (54 &5 Ak o dAE AH A Aok SO FAAAE B o
Fol A AFFATh ALSH FARE AnE AAF 23 g H@EA gtk 24 AA HEsh M gabst SA
T AR 9 ABRWAE BRAD 45 35Tl Ao g Foug FAAAE Hel T4 ¥ 9 #FEHA
Z

[e]
(bilateral inferior temporal gyrus) o] EA# oz 9=
AFo) Z(right middle frontal gyrus) & WAISE EA &
o7 Foud g9 HAJAE EGH(Table 2).

2 ofN ot oY o

3.8 WAt RA/RH AN WS BEAS B
oo F& ¥ 99
A AM HEoh o dabrh g AEdAE Bl =4

= 99 EL FZ(putamen), 55F°]F(middle temporal

gyrus), 35 % (inferior temporal gyrus), AFAH42A
(superior parietal lobule), 3+ 44 (inferior parietal

lobule), 24X (precuneus), 33 o] F(fusiform gyrus) ©]

2k tH(Table 3 & Fig. 2).

i &

B Afo A AAH FEH 75 FHE(physical anhedonia
scale) B4+ A& AA 2 E(positive affect schedule) B4
o BAGHCRE Fovgt 29 AAAAE Bon, F A
T ¥4 B5F 355 ol (inferior temporal gyrus) 2] thAS}
747y SO oA 9 kel dAAAE EAtHTable 2).
ol ¢} g, AAA FHZF

RS B R

= 44 (cerebellum) @] AL} ko] AFa#HA
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