A Study on the Relationship between Regional
Cerebral Blood Flow and Clinical Symptoms in
Functional Psychoses 1. Schizophrenic Disorder
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BPRS, brief psychiatric rating scale;
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DSM-IIl, diagnostic and

statistical manual of mental disorders, third edition ; IS], initial slope index ; SANS, the

‘scale for the assessment of negative symptoms;
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1. % ®
1. BeoREEEE (SRR
ERXFEETRHBREMER AR AR £ 72
A EEREROBED 5 B, diagnostic and statis-
tical manual of mental disorders, third edition
(DSM-ID™MIc & D FHoREREE - ZHa AR
#3901 (FB26, &13) 2RREL. R1OITEL,
EHERIX27.325.5 (SD) #& (19— 385%), FIYE
FHARNE5 .85, THEHEERIZSHETH -2, 2
iz Wechsler adult intelligence scale (WAIS) %
MBTL, £RE IQ BT LD b0 2R /2. Fl =
FrouTiRBILISPIZ L 2EMEEZHAOTHEL,
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ERI&E35, MFEAE4TH-72. TR b FEHE
BRETHD, BEREBIURET -y L3 EE
EROBD oM. 2Bl TBMREERAS T
HY, 1BbIVORAREZM™MC L 2BMEREA
Tr7u—nZa=IryOhMcREL: CPZHERE
D 539.6mg TH -7z,

2. IEHxEEaE

BHELIUVEENCEBR A WEERAIA
(8820, 10), FiER28.0+5.28 (21-39%) %
WEREEE Lz, (R1). FIESFILEF 225, PR &
5Thoiz. Bilh, &8, MEFouTRIER
MeEdouvy, HEEHINBEHI UL IZELEE
WKEh o (p<0.01).

II. *Xe WAE & % /B AR B MR E

#Xe WA & 5 BRI %, Meditronic-No-
vo Diagnostic System, Inhalation Cerebrograph
(Novo #f, Denmark) #HWTHE L. KEBE W
16O EBEE T Y X —F — R BB KEF A
FIIUEEBEENRTVLE . FRBFE~A 7258
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HEE YD Sl v — AT — % 105 IR
&8, TOMOMRATE L UVEERT» S0 y iR
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hi:REBHEEREBERERCN L CHEL, h
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7= IEEMIC X MMM EEE L. IO AR
EL T, BARBRI-0HZTO “Xelliz V7
7 v AMBOAE» 5 EHE & 5 initial slope
index (ISI) ZFus72. ISI 3¥HAD K A B K 515 2R
EEDEARENTVRS.

Table 1. Characteristics of schizophrenics and normal subjects

Schizophrenics Controls
DSM—1 diagnosis Schizophrenic disorder -
Number (men/women) 39 (26/13) 30 (20/10)
Age (years) 27.3+5.5 28.0+£5.2
Handedness right 35,ambidext.4 right 25,ambidext.5
Education (years) 13.54+2.1* 148+1.7
WAIS full 1Q 91.6+12.2 -
Duration of illness (months) 69.6£60.1 —
Chlorpromazine-equivalent dose (mg/day) 539.6+450.2 —

*p<0.01, compared to controls (Student’s t test).

scale ; WCST, Wisconsin card sorting test ; WMS, Wechsler memory scale; 53058, #

Mo B E R
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Fig.1. Location of detectors.
F, frontal; FC, frontocentral; T, temporal;
CP, centroparietal ; TP, temporoparietal; P,
parietal.

Table 2. Comparison between controls and schizophrenics on flow values (ISI) and

regional distribution values

Controls (N=30)

Schizophrenics (N=239)

1SI Regional distri- ISI
bution value (%)

Regional distri-
bution value (%)

Right hemisphere

Frontal (F) 56.3+17.7 104.4+48 51.44T.2%* 104.5+4.3
Frontocentral (FC) 55.0+7.3 102.0+3.9 49.94T.1%* 101.5+4.3
Temporal (T) 53.7£7.2 99.6£3.5 49.64+6.6* 100.8+3.0
Centroparietal (CP) 54.8+7.8 101.6+3.4 49.547.2%* 100.6+3.6
Temporoparietal (TP) 52.7+75 97.5+3.9 48.4+6.6* 98.3+3.5
Parietal (P) 51.0+6.9 94.7+4.0 46.4+7.0%* 94.2+45
Hemispheric mean 53.947.1 - 49.246.7%* —
Left hemisphere

Frontal (F) 56.2+8.1 106.0+5.2 49. 7T, 1%k* 102.94+4.3%*
Frontocentral (FC) 54.3£7.7 102.2+4.2 50.4+6.9* 104.6£3.5*%
Temporal (T) 53.8+8.0 101.3+3.6 49.67.0% 102.5+4.0
Centroparietal (CP) 525+7.2 98.9+3.6 47.946.7%* 99.4+3.7
Temporoparietal (TP) 51.9+7.6 97.8£3.9 46.8+5.9%* 96.9+4.2
Parietal (P) 49.9+7.8 93.8+3.8 45.215.9%* 93.6+4.6
Hemispheric mean 531474 - 48.3+6.3%* -

The results are presented as means = SD; *p<0.05 **p<0.01, ***p<0.001, compared to

controls (Student’s t test).
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memory scale (WMS)®, Wisconsin card sorting
test (WCST)*®% L U Benton R E TSEIE (108
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WMS 8 & WCST 336/, Benton HREFTSME
IR HEIT L 72 .

IV, #EFERE
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EEHE O e 1 Student’s t test & Wiz . BE
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B L UNBR2BMCEHAL TRERE,.
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+6.7, Z£5R48.316.3TH D, MEIEOME (HH5k
53.9%7.1, AHER53.147.4) ICH T, WEERE Y

Table 3. Comparison between
laterality indexes

BECED» -7z (p<0.01).

BRER T e OB TYH, R20 T L EEL2K
UINTEBVT, FEERHTIEEL MFEE %
Atz (p<0.05-0.001). nTH, EZHIEFESOM
TRBEAFEATH - 7 (WHHREF56.218.1, SR
49.7£7.1, ZOHMIDA p<0.001).

2. [FTSHE

BETAEEIC & > TR &N AN LIS,
WNEHTIRAGYERE LRI S BRF 2 TR
VBERT 5, WhRIHEEUEERL TV, I
ot L CASREECI, GERCRAITEECE:
RTLOD, ERRTCEROMAMICRE 285 — >
BED LN, Thbb, AEROFMERSRD BT
DA, SEEBELS104.414.8%, HRRREHI104.5
T4 3% LENZ VORI L, EREFER TR, ME
BD106.015.2%, FBREES102.914.3% & 3
RECBLTHREICEEL T (p<0.01, #2).
g EMOREF.LEE TR, W EENL102.2
42%THBDITL, SRUREETIX104.623.5% &
EHTOHENHRMTR LR 25H T (p<0.05). 2D
OEF T, HBFHLNBHELOMCEERER
o,

3. Laterality index

FRURT & D WHEHREHMBED  laterality
index &, EERHAN—0.8+1.6, SBHEHEHN 0.9
1.1THD, ML b ETEERVEATH- . &
SRR L ot T, MEES TERRIZ0.0L
23LEREEROZVDOIENL, FRFHTIE -
L7427 BEWEMERRL (p<0.05), ARILMEAL
TH-t:. ZOMOMEE T3, WEM T laterality
index WEBLZEZxho7.

II. BRERSEIR & OB

BPRS D415 41338.1+8.24, SANS 0 E

controls and schizophrenics on

Controls Schizophrenics
Frontal(F) 0.0+23 —1.7+£2.7*
Frontocentral(FC) —0.7£33 05+3.0
Temporal(T) 0.0+2.7 0.0+25
Centroparietal(CP) —-21+3.0 —-1.6£2.9
Temporoparietal(TP) —0.7£35 —1.6£2.6
Parietal(P) —1.3+29 —1.3+3.1
Hemispheric mean —0.8£16 —-09+1.1

The results are presented as means & SD; * p<0.05, compared to

controls (Student’s t test).
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MoHEE ORI D212, Spearman O IEALFEE %
BEEHLE. BREIRACTETEI THIEH, R
POMEBERIIHEFNCEESEOR D SN b D
DHERRLTH D

FENBRELOMECERZORD 5> - o
EHEOMOMBICOWTIBRE . EHOFERFEY
MmiF{Ei3, BPRS OREBROEHBOFA L EDHEE
(p<0.05), BEDES LIZADER (p<0.05) £T
LTwic. ERBEBEORATS4E I, BPRS O R
EMRR DS p<001) SANS OE®K - FEtER
M (p<0.05), BEEOEEDES (p<0.05), EHE
A (p<0.05) BLUHREEER (p<0.05) Lzhzh
EOMEMEERLL.

Ao, MBEELOMICEDRD Shikdh o i
MmOEHIZ OV TS, BRERFEM S & O w
CohDBEELHEERASNT. BTy EEIEE
B BFSEEE, BPRS 0B (p<0.01), EHEnhE

# (p<0.05), BEMMOBES (p<0.01), SANS @
BN - REBERWOOB A (p<00D), EHE

(p<0.05), BEE A (p<0.05) = ZhnZFNIEDEE
£RL, EERMER L OBESLEIE A s,

. #&OEENRE L OME

WAIS DBz, &8 1Q 2591.6+12.2 (72—
132), S8BM% 1Q #195.4+15.3, BhfEMH 1Q 7388.9+

10.7TH - 7z. WMS DFEIEH MQ 293.0+13.6
THot:. WCST DRHFEHIEE D 1221.6120.5\, 52
AT 3 —#134.2£2.1TH D, Benton HEILH
MEOEZE$136.912.0, BBHIIS5.1£3.9TH-
fo. ABEOMELEENREDORE £ RATMIED
L OB, Spearman IEZHBRKEEL .
BRIIRS T, COBELREFEHCEES
DEHOENILDDHAZRRLTCHS.

EAEOFEREHMPMEE, WMS o EMEns
HABLIUMQ LOMICREOHEBSAS L (W
nt p<0.05). FHEESRO BRI MAEEZ, WMS
OFEMBEOB S L IFTEDOMEE (p<0.05), Benton
BELHREOBRZH L &0 (p<0.05) %7
L, WCST OER A 73U —8 (r«=028) BLV
Benton HELMHMEDEEHK (5=032) £ HE0
FERBMEM (p<0.1) #RL Ttz.

ZFofbicid, AHLEIEERO RIS HE
WMS O#HEEE S LU MQ L 3IEQHME,
WCST DOREHEZE D O E £ U Benton RETHR
HEOBRBH L ZAOHEBERL. R ARIEEE
EEORFAHEEE, WAIS 02RE IQ 8LUE
M IQ WMS O MBMEOCE AL LU MQ,
WCST DER A 77V —#, Benton HELTHRE
DOEZHrizwTFh b aoHEEERL, BERLIE
EDHBEERL.
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Tabled. Correlation between clinical ratings and regional cerebral blood flow parameters is schizophrenic patients
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Spearman's rank correlation coefficients are presented only when significant relationships are found between the variables; *p<0.05, **p<0.01.




Tt R = 8 % 0 RATRm i

52.8+6.9, #52.0£7.0) XY ETEHMEERL M,
FHFWCREEER v o, BERARFME T,
EROEESEEIIBWL T, £%103.7£3.8% 125 L
THEMEI00.522.7% &, TUENCRFETH - 72

(p<0.05) B4, ZE@ED SN b -7, FTIEESR
OREFAGEEIR, HEIEHCEEETERVL OO,
ERERE LM (F5105.844.3%, £107.8+
6.6%) DFAMNBME (F103.7+£4.7%, /£105.1+
3.9%) & U EfE%R L 7. laterality index (2 13321
Lol

SEPERE T, FEREMAE I Ll (548.7¢
6.9, 7£47.8x6.5) LB (H49.4+6.4, £48.5+
6.1) OB RER Lk, -1, FIEESROE
RaAE, Tt (5107.2+3.2%, /A£104.1+
4.6%) OFH, B (H103.1+4.0% ., 7#102.3+
3.9%) LD @mEETRL, EEBRTREHEHCEE
Thot: (p<00D). & EHEEHEEDBHRIMHE
i, BM95.6+4.2%, &H91.5+3.9% £ BHOH
DEETH -7 (p<0.01). laterality index 21358
HEZRO SR 5Tz,

BPRS B & U SANS D #Ffi iz 13 B ARz 213 7
o fz. MROEFHREDORE T, WMS 0o#lH
BEOHELEME (11.4£1.85) 0L 8.8+
3.05) LD @Eh ol (p<0.05) LIk, ZlzEoHohn
Lotz £F8, BEFERCIBLEZ RV,
PRI HARIL B E58.1+454.8 5, Z492.8+65.7
AT®HY, CPZ &1z DT b Bk 450.7+399.7-
mg/day, , ZePf 749.5+512.1mg/day &, LR LEE
AEMIZRAELSZE LD, X0 B HEE
Thot:.

V. xOMoEET & BRI & 0oBE

T, HEEN, BRPMS LU CPZBERLE

Table 5
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PRl s (ERFEHME S L VBT AHME) Lol
BIZDWT, Spearman OEMAAMBGEREEHL T
BEL 2.

1. Fi

EEHBIUAHRRL LI, FH - ELRTELMN
R EELEBEED shirh o7, EERTIE,
FIEERORFAAHEEESL b EBORBIMNE & b
WETLTWRh (E¥ER, re=—0.56, p<0.01; £
BR,rs= —0.39, p<0.05), SEFHTIE Z OFEBIZK
bhTui. EEHCRMc, SREEROBFRS
W, E@L b TBML Tz =047,
p<0.01).

2. BESH

EEHTER, BEEK L ERTYORELOEE
ZHERERO s NT, RFEAFE LR, bFdis
FHERBORMAFEOANKEER EEELED
HHERRL 7 (1s=0.47, p<001) . —H O HERET
b, ENEFEROBMAAEs R EER EEREARE
DHEBIZRLIzOAHTH o7 (rs=033, p<0.05).

3. BRiM

FERT AR L F T HM B E S & UREER O B AT
AHEEOMICEERLEBRERD R T, Zo
OFRTIE, APOEERSORBFRSHE L BR
HMEDBIZEEZEDHEENED 5Nl (rs=—0.55,
p<0.01).

4. CPZ ¥ E

CPZ HEEIZDWT Y, 4 BROP 000 A 5 BT AR
BORMSAELOMCIEEZEEIRED s hi
mojz. LnL, GREESO R AHE R CPZ #:
B L EOMHEM (rs=052, p<0.01), FEEERD R
M EOMEBEERL TnE (rs=—0.33
p<0.05).

Correlation between neuropsychological task performance and regional cerebral blood flow parameters in schizophrenic patients

Right hemisphere

Left hemisphere

Mean flow Regional ditribution value Mean [low Regional distribution value
F FC T Cp TP P F FC T CP TP P

WAIS

Full 1Q - - - - - - — - - - - - —037* -

Verbal I1Q - - - - - - - - - - - - =0.33* -

Performance 1Q - - - - - - - - - - - - - -
WMS

Logical memory - - - - - - - - — - - - - -

Digit span 0.36* - - - - - - 0.38* 037* - - ~  —058** -

Visual reproduction - - - - 0.43** - - - . - - - - 0.44**

MQ 038 - - - o - - 0.36* - - - 054 -
WCST

Perseveration errors - - - - —034* - - - - - - - - -

Category achieved - - - - - - - - - - —043*» -
Benton Visual Retention Test

Correct score - - - - - - - - - = = =033* —034* -

Error score - - - - —033* - - - -0.33* — - - 041+ -

Spearman’s rank correlation coefficients are presented only when signilicant relationships are found between the variables: *p<D.05, **p<0.01,
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& Franzén ik, “Xe EREEMRIEAEIC L 5 —ED
WERicB LT, BHSBYRBEDORHIFOELRF
BB L ZN Wb DD, EXERANOR
ISR ISR s i DSy — v & RL, MR
BHTES N SHMEEMIESHEL TEY, #ick
FEBOMPBAEML T b LMEL 12™9. £
SERLL, TIEHSY HBOREHMSE VL IT CARBERE
OmFELS , EE L FURMNETORESER
B rERSFEROMBAB P>V . % n %
Yo MAEMNHEREE N TH S, HBRORBATRKMIT
WKOWTW 2DDHRENDH S .

* TABROLHFOLRFHMITE I DV TR
Bk & & <, Ingvar & Franzén 3 EE 2HH TV
mwnt, HOOWMETRT V- VEBREFE LR E
LTAWTWS Z L ETOMEIES . “Xe KA
o X & Tk, Mathew &%, Ariel & ™335k
EHMmMEHEOET £22», Mubrin 5*, Kurachi &
W METF O IER %2 D T %%, Weinberger & 90
BaTiEENr <, Gur 5¥ il L ARESR
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Abstract

Regional cerebral blood flow (rCBF) during resting state was measured using '"Xe
inhalation technique in schizophrenic disorders in order to investigate the relationship
between rCBF and their clinical symptoms. Thirty-nine patients diagnosed as
schizophrenic disorder according to DSM-II criteria were studjed.
receiving neuroleptic medication and their mean age was 27.3 years. Clinical symptoms
were assessed using the Brief Psychiatric Rating Scale and the Scale for the Assessment of
Negative Symptoms. The patients were also given the Wechsler Adult Intelligence Scale,
Wechsler Memory Scale, Benton Visual Retention Test and Wisconsin Card Sorting Test.

All patients were
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The normal controls consisted of 30 age- and sex-matched healthy volunteers. The rCBF
values were computed using the initial slope index with revised Fourier analysis. The
bilateral hemispheric mean flow values in the schizophrenic patients were significantly
reduced and the relative flow distribution value expressed as a percentage of the
hemispheric mean was significantly decreased only in the left frontal region compared to
the normal controls. The lower the left frontal blood flow in schizophrenics, the more
pronounced were the symptoms such as blunted affect, avolition-apathy and inattention and
the poorer was the performance on the Benton Visual Retention Test and digit span. The
rCBF in schizophrenics was not correlated with age, educational level, duration of illness
and antipsychotic medication level. These results suggest that a part of the negative
symptoms and the neuropsychological deficits in schizophrenic patients are related to a left
frontal lobe dysfunction.




