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Regional cerebral metab01ic changes after acupuncture by
FDG PET：effects and methodoIogy
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Abstract Ill order to investlgatc tlle therapeu L1c mcchanisms of∽upllTlrt岬·
p()iIlts in cer曲rovascllIar ischemic patients aTld normal voluntecr8、FDG PET wf、s
甜opted CllaIl群s i11 ccr乩ral ghcose metabolism an(1 cerehal fullctional activitv h—
ii)re and aIter electro—acupuncture treatmcnt were stlldied iⅡ12 norm出volmlteers aIl cI

ll cerebroVascular ischeIni。patieIlts．The PET irnaging was rcad by visnal iIItc。prp L，1．

ti0I工and calcIllated hy se耐-q“antitative anaIysis．After acupunctllrc，cerehral gl眦om-
rjletabolism of the nornlal group沁highcr in the frontal 10be，tcmporm lobc，“l；llm

I叫shilaterally and cerebe儿um contralatcr“ly．The cerebrovascular ischcJnic pa咖1lts
h甜nIaIlifested greater rc8p伽se in their 1esion日than in tlleir norlnal re只i011s of tll L、
two tested grollI】s)as well ag than in their normal rcgions of thc whok hraill，idkr

acupunctIlre treatment．The stlldy 8llows that tlle r。gulatory eH如ts ofacupmlcturc 01I
the central nerv011s sy8‘em innucIlce the brain at rnllltII】1e．section8，muItip1。dire(t10118
and rmlltiple—levels of brain hlnction．It conforms to the hol扭tic and bi—directions lcu—

ulatory law8 of acupuncture．
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l INTRoDUCTIoN

Acupuncture exert衄g its enbcts js subiect to intervention aIld control by the celltraJ

nerve system；these e娲cts may be due to inv01vement of regulation via specl^c㈣(j
non_specmc sen8ation conducting systemsl as weⅡas the synlpathetic nervous system，

extra pyranddal system，etc【1
J In 1990’s，the result of SPECT brajn perfusion study had

cLer【lonstT矗ted the meTidi缸18 phenoⅡ蛇I∞n by Jia【刮FDG—PET imaging is propitious to

research the e艉ctg of acupu玳t11re on the central nerve system，which will be lli譬11ly
v“uable for fuTth盯iⅡ11rninatjng the essence of acupohts姐d meridians ph朗omenoIl，
the relation of points and peripheral nerves，and the e行毫cts that acupuncture exens aIl(1

regulates on the brajn．

2 MATERIALS AND METHoDS

2．1 Subjects

23 5订bjects were inVolved in this study，including age—matched 12 n0Tmd volunteers
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(7 m以es，5 fernaJes)and 1l cerebrovascular c11ro rLic ischernja口a“ents(7 males，4 fenlalesl
TlIe ILornlal underwent thorou醢me dic a1 scTeening，inclu山ng a complete historv a刊

physic以exarnjnation amd neuroanatoIllical haging．Fbr tlle no蚰al volunteer wiI 11 a
histoTy of signiRcant head trauma，Psy∈hiatric or neurologicaI disorder would be havo

excltlded MRI and CT scan im醒ing was peTformed in ischemia patients before PT)(；
PET scan．The results of MRI and CT scan had confirmed cerebrovascular lschelnla

2．2 Acupuncture methods

The subjects were treated with acupuncture of followiIlg pojnts：Hegu(L14)an(1
Q L【chi(LI】I)of Hand Yang—Mjng merjdian，zusanli(sT36)aIld Shan由uxu(sT37 J or
Fbot YaIlg—Ming me“dian，a工1d added Motor Area and Fengchi(B20) Limbs points werp
contraJatefal to the brain p0jnts．IIl the normal group，the side 0f the body treated bv

acupuncture was TandoTnly selected and in the patient 8 gToup，the sides tTeated was。1)

the side of paralysis

2．3 Image acquisition

FDG—PET scans were performed on an ECAT EXACT HR+sc研ner 148 MBq。f
FDG was iI巧ected intraVenously fbUowing a 4 h fast．Patients were kept i11 a quiet，dinlly
Toom with eye and ear shielding Im89es a。quirsition was started after a 30 mjn 11ptak e：

pcriod At the conlpktion of the data acquisition，the im89es were reconstructed uslllg
aIl optiIIlized Hannjng矗1ter

2．4 Image procedure

Im89e procedure One—day method was estabhshed as foUows

2．5 Image analysis

PET imaging procedure of one—day metllud

A tot缸of 89 el岫“cal regi。ns of interest(ROIs)were pIaced on the transa xIal

planes[3j The varidbility of the regional glucose metab01ic rate mer acupunctul e wa5
denned as f。110ws：
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where ROJr is the radioactivity of an area of interest at rest，五OJe is the radioactivi“

of an area of interest a|ter acupunctllre．

The data from this study were entered into a database and analyzed with T tes c

An anaIysis of variance 0f metabohc activity iIl the de矗ned region was perforIlle(】to

deterrnjne di开erences．Difference wollld be considered to be signj矗cant with a probabilitv

value of 1ess than 0．05．

3 RESUI用S

Thble 1 The ratio after ac“puncture in normal subject8(n=12)

RegiolL Avcr“gc iJlcrea蔚ng tatio of gllI(-osc

metabolism ill cortical rc鼬ol¨

z土， t(n=12) p

(1)PET imaging was read by visual interpretation in bhnd method and c“culated

by sellli-quaII“tatiVe analySis．These restllts show七hat cerebral glucose Inetabolism aIld

cerebral fhnctional actiVity 0f the norIIlal is higher in the fiontallobe，temporaI J01)e，
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thalanlus，sensoTi埘otor，parietal bilaterally and cerebeⅡum contralateraⅡy，el c(F1苎l
The increase ratio of ipslateral 91ucose metab01ism was between 23％an I 38％；w1】Jlp l】
(’ontralateral increase ratio between 22％and 40％ Above all’the、raTiation iIl ce【ck

glucose metabo王ism wa5 predornjnantly in the contralateral cerebr出regi。ns(Tablc J)

Table 2 Th metab01isIn d讯trcnce of ipslaoeral aIld coIlt州atcralIcgions a托er⋯1I)Ilnf¨r
1sfl⋯mia paticIlts(n=11)

(2)The ceTebrovascu】ar jsche工11ia patjents had manjrested great盯res口onse jn the"
lesions than in their noTmal regions of the two tested groups after acupuncture treat

Inent(Fig．2)，the heightened range js 14％一40％(Thbie 2)． The normal r。gjons。f the
cerebrovascular isdlemia patients group show similar ch砒Lges with the normal匹roup a rI(．r

acupuncture．The cerebrovascIllar ischendc patients had Hlanifested gTeateT resnonse i11

tlleir lesions th砒l in the打normal regions of the whole brajn a乳er acupuncture treat¨1eIlI
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Fig．1 Upper： rest statc，Middle： ac“plmc—

tllrc，Lower：after im89e sllbtmct

4 CoNCLUSIoN

V¨1 1 0

Fig．2 Uppcr： rcHt state，M1(1汕、： “‘’II川11l

turc，Lower：after im89u 8m)tra(t

(1)The methodology of brain FDG PET im89ing befbTe and after a吼lpuncture iIl
one day was set up．using one-day invest培ative methods caIl avoid some factors，s11c11
as rnental state and short of sleepmg，iIInuencing cerebrd gIucose metaboUsm， In tra—
dition以Chinese medicine，the wind stroke disease is also known as apoplexy，jndica“Tl《

extensively the cerebrovascular ischeInjc disease．According to the principIe of selective

points treating wind stroke，wlLich is to wake brain in mjIld and to open in o“6ce，to

tonify Qi and to nourish blood，to dredge merjdj卸，so the subjects weTe treated炳L】)

acupuncture pomts：Hegu(L14)and Qucld(LIll)of Hand Yang—Ming me“diml，z11salllj
(sT36)and shan舒t1)亡u(ST37)of Foot Yang-Ming meridian，and added Motor Area眦l(】

Fengc}Li(B20)

(2)It is generally considered by modern medicine that the regulatory eHbct。f

acupunctur8 possesses a ho肚stic and bi．directional 1aw．一J So—called holisticness means

that punctllring acupoints may give rise to simultaneous innuences on normal or abnoI．

mal function of the工I】ultipk organs and systems of the organism in di丹brent levels Sm

called bi—direction“re丑ection means that acupunctllre may result in a counteT—directlollal

regulatory e仔色ct to correct fhnction that departs fronl a wrong directk咀 T11is re911latory

effbct is to produce excitable-activity or inhibitory—activity． This study showed that uL

normal people kept in a cahn setting，electr。一acupll了lcture can apparently elevate cere—

bral glucose metabolism iIl speciRc regions of brain and provoke function“activitv of the

cerebra工nervous system on the side 0f treatment． The FDG PET im89ing shows that

cerebral glucose metab01ism is higher bilaterauy in the frontal lobe，supeTior。mjddle telIl_

poral 10be，parietal 10be，cerebral sensory cortex，and thalamus，and is hjgher contralat—

eraⅡy in the cerebellum，hippocarnpus，and anterior tenlp。ral lobe，after acupuncture
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treatment Tlds means that acupuncture on the central nerve system mcreases 911lcose

uptake 1n ceTtain spec讲c Te酉ons of the braiTl The specmc regions whose 91ucose uptake
are regulated by acupuncture，are a艉色cted at vafious levels of brain function and caIl be

bilateral or contr出ater“，It has been shown that the regu】atory e赶bcts 0f acupuncture

on the central neTvous system characteristicaUv innuence the brain at multj口1e，diTectioIls

aJld multi讲e一1evels of brain nmction Thjs cDnforms to the holistic regula￡ory 1aws 01．

acupuncture The response to acupunctuTe in cerebral ischeHⅡa patients was seen in both

of the lesions a工ld normal re譬ions under the same conditjon of acupuncture treatmeIl 0

A gTeater c}lange was observed at the lesions，compaTed to the same aTea of the lesioJ1

on the contr甜ater础side． Thjs coIlfbrms to the dual regulatory laws of acupmlcture．

Theref0Te，chnical study of the e雎cts 0f acupuncture on regulation of cerebT“91ucose
metaboⅡsm by PET ima舀ng has proved that the laws of acupuncture e艉ct contributing
to hohstic and b■dbection regmknion，arLd has deduced that these la：ws aTe d印endent

upon paTticipation of the centraI nervous system．

(3)The study hjnted that acupunctllre therapy in cerebrovasculaT iscllenⅡc patienLs

may improve their local ceTebroceⅡar energy metab01ism and restore their br血n fUnctioIl

as a Teslllt 0f acuPuncture硫proving舀ucose uptake in c盯tajn ischen五c r。gions of t11e

bTajIl and motivating flmctional activity of cerebral ceU．It wiⅡsupport a de矗11ite tlle—

oretic出basis fbr the chnic curative—ef№ct of therapeutic mechanjsm of acupuncture jn

treating cerebrovascular ischemic disease．As the variation in cerebrd glucose metabollsm

of cerebrovascular ischemic patients is most distinct contralaterally in the supeTiortempo—

rallobe，parietal lobe and bilateraUy in the middle tempor以lobe，etc．，1t is clewed by tlle

research that there is a better curative eⅡbct to those inf缸ction lesion with acupuncture

therapy in patients．Yet to deflnite the inHuence of these acupoints锄brajn fhnction lIl

certajIl regions of the cerebr呦，fhrther study on acupuncture js stiⅡneeded wjth lespect
to a controⅡed trial of puncturing non—points and the other meridian points．
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