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The fM RI research on human brain responses to the event-related

visual stimulation of food in fasting sate
NI Warnrdong, HAOJing, LI Kun-cheng, HAN Ji-sheng, LUO Shu-gian
(Biomedical Engineering Institute, Capital University of Medical Science, Beijing 100054, China)

[ Abgtract] Objective To research the human brain reponses to the event-related visual stimulation of food in fasting state with
functional magnetic resonance imaging FMRI) . Methods A natural reward pathway which condstsof some interconnected brain
regions relates to the craving of food in the fasting state of human being. fMRI has high time resolution, low cost and less harm,
the data acquired by fMRI can be processed and anadyzed in Sngle case. A pre-experiment was inplemented with the echo planar
imaging scan in the event-rdated desgn modality for two hedthy volunteers. After fasting for 12 hours, the suljects accepted
simulations by the randomly presented pictures of food, norrfood and blur objects during fMRI scanning. The functiona data was
processed with software statistical parameter mapping 2 (SPM2) . After a t test to the region of interest (ROI) activated repec-
tively by the three kinds of stimulation pictures. Results It found that the ROIs acquired were contained in the regionsof amyg-
dala, orbitofronta cortex. These regions were much more correponding to the ROIs acquired by postron emisson tomogrgphy.
Conclusion Confirming the reward pathway which reated to visua stimulation of food is hepful for further finding the means of
effectively controlling feeding action.

[ Key wordg) Craving; fMRI; Amygdala; Orbitofrontal cortex; Event related desgn

1 2 2 3 1
(1. , 100054 ; 2. ;3. )
[ ] (FMRI) fMRI
) (EPI) ,
’ 2 ; 12 h
SPM 2 ,
(ROI) t ’
(PET) )
[ ] ; ; ; ;
[ ] R338; R445.2; R318 [ ] A [ ] 10033289 (2004) 04-0564-04
1
[1]
[ ] (1964-), , , [2]
E mail : niwandong @vip. Sna.com PET ,
[ ] 2004-01-15

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



2004 20 4 ChinJ Med Imaging Technol ,2004 ,Vol 20 .No 4 - 565 -
, [3] 2
PET , 2 , 1, 20,23
, , , 12 h (Food-1
, 1 min Food-30) (People 1
, PET , 5 People 30) , , 30 , Pho
6 toshop ,
fMRI , (Others1  Others 30)
) Presentation 0.
EPI 1 3 53
§4 , , 27 20 s
fMRI PET 1 2s , 18
S 2 ,
, ls, 16,18,20 s )
()
frindlpd P Rl aE B BUEEEIE L
RI-R36=16, 18,20 s F.P,B=2 s BRI ] =540 s
P I B B P | B | P F
, == = : :
I [ | =
o l]w flo o flull | s losl] e |
1
Semens MRI , 1.5T 3
(sngeshot EPI) T2 , ,
BOLD , / (THK) =5.0/1.0 , ,
mm, / / (TR/ TE/ Hip) = 2000
ms 50 mg 90° , (fidd of view ,FOV) =220 mm, t , ROl roop ROl peon £
(Matrix) =64 x 64 2s 16 ROlotHERS ROlroop-peor e ROl roop-oTHERS
SPM 2 , »  ROlpeor eoTHERS
) t
te] ,P=0.0001, 20
,  SPM fMRI , 2
[6] ) ) 4
4.1 2 RO roop-pEORE
ROl roop , ROl roop-0THERS , PET
ROl peor E PET )
R()IOTHERS
t , ROlroop ROlpeor e ROlotHers (n
, ROlroop-peore  ROIFoop-0THERS 3l
’ ROI PEORL EOTHERS PET ’
t [8] ,
,P=0.0001, 20 PET (incentive vaue of

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd.

All rights reserved.



- 566 - 2004 20 4 ChinJ Med Imaging Technol ,2004 .Vol 20 .No 4

Event=related 1:food to people Event-related 2:food to others Event-related 3:people to others

2  ROlroop-peone  ROlroop-oTHERS

ROI peoR EOTHERS » , PET
stimuli) , : 1 2 TR, 3 4 TR
el 540 s , ,
ROl peor. EOTHERS ) 135 4s ,
, ,Friston (23] ,
) RO' PEORLE ROlOTHERS ) I
t 1
,P=0.0001, 20 , ,
, fMRI , )
2 , )
4.2
,BOLD ,
4.3 EPI BOLD
fMRI , ( . , )
; , BOLD
Bandettini  Cox!*”! , ROI : ,
fMRI , (stimulus duration, , ,
D) 2s (inter-trid interva , I TI) , 2,
12 14s; <D 2s ITI (8 , “ FOOD-PEOPLE’“ FOOD-OTHERS’
+2 x D) , , * FOOD-OTHERS’
ITI Pollmann [ ITI , ,
ITl=4 s ITI=12 s 4.4
Ollinger (12] : ITI ,

2% © 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



2004 20 4 ChinJ Med Imaging Technol ,2004 ,Vol 20 .No 4 - 567 -

(time duster andys's,
TCA) [24]

(low frequency fluctuation, L FF) ,

[1] Kelley AE, Berridge KC. The neuroscience of naturd rewards: ree
vance to addictive drugs[J]. J Neurosti ,2002 ,22(9) :3306-3311.

[2] BecharaA, Damaso H, Damaso AR, et d. Different contributions of
the human amygdaa and ventromedid prefronta cortex to decison
making[J]. J Neurosci ,1999 ,19(13) :5473-5481.

[3] LeDoux JE. Emotion circuitsin the bran[J]. Annu Rev Neurosci ,
2000 ,23:155-184.

[4] McCarthy G, Luby M, GoreJC, et d. Functiond magnetic resonance
imaging in a visud oddbal task[J]. Neuroimage,1996 ,3:548.

[5] Zhang HM ,Chen SZ. A new method for the andyssof the functiond
brainimage—SPM [J]. ChinJ Med Imaging Technol , 2002 ,18
(7) :711-713.

. . — [J1.
,2002,18(7) :711-713.

[6]

[71

(8]

(9]

[10]

[11]

[12]

[13]

[14]

Frison KJ, Holmes AP, PolineJB, et d. Andyssof fMRI time se-
ries revisted[J]. Neuroimage 1997 ,2(1) :4553.

Rolls ET, Yaxley S, Senkiewicz ZJ. Gugtatory responses of sngle
neurons in the orbitof ronta cortex of the macaque monkey[J]. J Neu-
rophysiol ,1990 ,64(4) :1055-1066.

Morris JS, Dolan RJ. Involvement of human amygdda and or-
bitofronta cortex in hunger-enhanced memory for food stimuli[J]. J
Neurosci ,2001 ,21(14) :5304-5310.

Arana FS, ParkinonJA , Hinton E, et d. Disodable contributionsof the
human amygdda and orhitofrontd cortex to incentive nmotivation and god
sHection[J]. J Neurosd ,2003,23(29) : 9632-9638.

Bandettini PA, Cox RW. Event-rdated fMRI contrast when usng
congtant interstimulusinterva : theory and experiment[J]. Magn Re-
DN Med, 2000 ,43(4) :540-548.

Pollmann S, Wiggins CJ, NorrisDG, et d. Useof short inter triad
intervasin dngletrid experiments: a3T fMRI- study[J]. Neuroim-
age ,1999 ,8(4) :327-339.

Ollinger JM , Shuman G ,Corbetta M. Separating processes within
atrid in event-related functiond MRI[J]. Neuroimage,2001,13(1) :
210-217.

Frisgon KJ, Zarahn E, Jossphs O, et d. Stochagtic desgnsin event-
rdated fMRI[J]. Neuroimage,1999 ,10(5) :607-619.

PanLM, Luw S, Zhang Y, et d. Time cluster andyss method
used in fMRI data processing[J]. Chin J Med Imaging Technol ,
2004 ,20(1) :122-124.

, , . TCA
[J371. ,2004 ,20(1) :122-124.

Color Doppler echocar diography diagnosis of fetal heart myxoma : case report
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