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WAl ~ o~ 2 ¥ % B2 I 5 N-isopropyl-p-['**I]-iodoamphetamine
¥ X O *"Tc-hexamethyl propyleneamine oxime (Z X 5
Single Photon Emission Computed Tomography

NEFEEENT Rk (SR
2T e & 2 L

Kb EE WA R

P SN S N
w R W
BB RE A

g 705%, Wko B~ < 2R (herpes simplex encephalitis, HSE) ##1ic, N-isopropyl-p-[!231]-
iodoamphetamine (1231-IMP) #3 L {8 99mTc-hexamethyl propyleneamine oxime (**mTc-HM-PAO) i X %
single photon emission computed tomography (SPECT) % #£HFHICHIIT L, ZOHEBOB({LE BRI LIz,

HSE ojEgitlicix, 2I-IMP £ X 99m"Tc-HM-PAO DRI L, RN HEITT 5 I1cR/EYV, HERI
IKF+ 52 Eavraniz. £, 56k X B CT i TG SR E o HEBIER & Rfkic, HSE oEZE,
ETHEREICHRE D, DV CAKTELE, NIRRT LA, BLIMP £ X O 99"Tc-HM-PAO SPECT T
MmENe. &60C, i SPECT oL, HSE OFEKIERCHBEHTROWHELZ LKL TW .. 20X
12, 1BI-IMP 35 X 99mTc-HM-PAO SPECT 3, HSE D2, 1EH#EH S0P isEMIc A H s B

ThbLbhi.

I #

Hifl~ v 3 2 iR (herpes simplex encephalitis,
HSE) (1 I BIE O v v L 2 ERR TH 5.
IE4E, HSE o fR#EEE L-CHLY ¢ v = RAs S
Eh, CORMELRBEIR TV, Zhic
vy, HSE o RSN o EEM: A fERU i i
FEhTwvws. HSE o2k L LT, LI
o XECT R 9TcOs~ 2H WY v F 75
74 B EMPTOR TS A7, 2 o il iR
KEHC > W T ORFZ D7 <1, F P RERERY I FE
WEEgLZBELAORE Y. 4E, bhbh
iz HSE o | ffilic >\, REREAYIC N-isopropyl-

* ) P B S B
b [7] RN EL
AL 634E3H T H
RAERZA D 6349 H 27T H
BIREERA © BkiRE 577 (& 701-01)
VI B BbR E AL BE  F
AN B EEA

p-['231-IMP]-iodoamphetamine (1231-IMP) ¥ X
W 99mTc-hexamethyl propyleneamine
(P9mTc-HM-PAO) (c k % single photon emission
computed tomography (SPECT) # {7\, Bkd
LHTREBIOTHRET .

oxime

I. A =

X # CT iz, ARl oRERFAIC 8 [AINETT L7
P, WD 6245 10 )] 28 H #F &, 1A 2 A
Limol.

123 IMP 35 X (8 99mTc-HM-PAO SPECT i3LL
FoHhETiF -1z, 1B1-IMP SPECT 0#i4,
L 6mCiThy, hr ¥ —HEEE=Y
A—=4% FwT, #&E5#%305H »56 Bk,
12043 B 2 6 %t 2B, F— 73 EEERIY
<« #1 #5 (GAMMA VIEW-T, A37) # W,
1 J511 30 5T 64 5/, % b #ERAE o THHJEH
> 360° 7> 5 UL 4E L 72, **mTc-HM-PAO SPECT
DBPE, BERITIOmMC THY, K x L ¥—
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RAEnME2) A—2% v, 5% I15%9H
w1 G 1S WCRRIC T — 2 2 /2. £7c,
9mTc-DTPA SPECT 1, 15mCi ##5.4, 303
LU 120530 256 1451m200 ¢ 77— & INEL
7z. zh o SPECT o RijALEIc iz Wiener filter
%, convolution &1E %1% Shepp & Logan #
BT BRI IE 3 T b e e > 72, BIMP & &
W 9mTc-HM-PAO SPECT A 2 —Jiz>W\W
i, PIERAERRICY > Fo b, FTREZHREL,
Do & 0l & KHEIC L CHlifRER % 1T
v, BRI OB A WENICRF L. &
SIS, NN PO A SE L, el & o
H7 v b GRS,/ %R, lesion/control, L/C)
FRML, WitL7. 73 SPECT & CT T/
finoFRERL S, 2%, SPECT Tid[fh -
THBBEFEOLMNICH 2 0ickt L, CT Tidific
> THPBEOENTH 5.

HL 5 f] £ =

HEf] - 70 5%, Uitk
T ¢ BB L R

BUREE - IFF1 62429 J1 8 [ BB X OVl

26 % 2 5 (1989)

B, 9 H 14 H
FENEHCABES 5.
AR BE © iR 37.5°C, HEi#liv L LT,
WREFRALARZTEID 5L OO, ARCER
MEIAZ LN WIREETH -7z, MehieR, WHH)
JRFER, NI O A RENED LT, F
F T E, Kernig #f5 7z £ o BERORIBOEIR b
Bo T hhrol. BEERAE T3, i~
A« 74 LA (HSV) o $ifk o Bitkdl, #Mifagk o
Hihn (71373, ¥igka: 1009 A3Am 6 iz, £72, X
#CT < 4 A QUEESE I K U (low density area,
LDA) »#» 511, HSE L3k hi-.
Abet#ei (Fig. 1) 51w 0 vz Fo A 1%,
BEIE O AT RAXSGE L7245, WFn 62 48 12 J14)
FBT, BEHR O MR O RN AS R 72 & e 72 o,
YU 4 v 2 F o FEE A 2 & R fo. EHRREE G
fraicmlE L, MR 6345 1 H R fyicid flusdias vf
fBLm -7, ik, B&FBEELC, Yo7k
BB RS O o0z, N TIE 9 HI4H B
L 10 H 15 H iz periodic lateralized epileptiform
discharges » HiE # 7= D H T, WF 4190 SPECT
BEATREIC 3T b RIE Bl S e n - 1o,

B o 7o oI, Lkeh

Ara-A Acyclovir| Ara-A Ara-A
450 mg| | 750 mg| 600mg 600 mg
Disturbance of
CGonseigusness ////////////////////////////////////////////////////m”ﬂllll
" T Cc-HM-PAO ¥ ¥ ¥ ¥ ¥
Sl \ \ ' \ Y
M TC-DTPA *
Blood
HSV IgG (+H) () (HH) +HH (+HH (++)
IgM () (=) (x) (6] t—2 (=)
CSF
HSV 1gG (+) (HH) (HH) (HH) (++)
IgM =) (=) (=) (=) L= (=)
Cell Counts 718/3 410/3 488/3 211/3  272/3 89/3 33/3 20/3  15/3 16/3
Protein (mg/dl) 90 170 168 176 168 62 42 36 32 45
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Sep.'87 1 oct. Nov. Dec. Jan.'8s Feb.
Admission

Fig. 1 Time course of clinical features and laboratory data after admission.
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'87 9. 14

10. 5

10.13
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1.1

12. 8

'88 1.16

Fig. 2 Serial X-ray CT.
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'87-9-17 "Z-IMP

'87-10-8 2. IMP
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'87-11-5 123-|MP

Delayed -

'87-12-3 "Zl.IMP
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Delayed

''88-2-4 2. IMP

3-6
Fig. 3 Serial 123[-IMP SPECT in early (upper) and delayed (lower) phases.
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'88-9-19 *"Tc-HM-PAO

V' vawsac reD! V' wawssan1 repic ' waweni reDic

E1 El i1 fegt
- & @ @ @
10 = 9 f= 2 °"al

)=

'87-10-17 *Tc-HM-PAO

Delayed -

= 9

'87-12-12  *"Tc-HM-PA
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ey KSR TEDIC P TRV
L KARSAKI DY

- 9000

= 9
|

'88-1-7 *"Tc-HM-PAO

Delayed

20
29

'88-2-13 *Tc-HM-PAO

4-5
Fig. 4 Serial 9mTc-HM-PAO SPECT.
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e 2 X CT L 1231-IMP 35 J O8 99mTe-
HM-PAO SPECT : i fiy 72 X # CT % Fig. 2
R T. ABERE (B0 6248 9 H 14 H), X
ko g% - W% B5E - RikE 2 & & T BEsE
(LLF, FTHMEEIE L +5%) &#Hhinic LDA 23%5
i, EfiEoEHERLB» >Rz, 20T, 9
H 24 Hizix LDA AER], #RElF & O B2
JHBHICHEARL, 10 HSH B X W10 13 Hicik
TEMIEERE D LDA i & bicFEHICh o7z, 2D
%, 10/ 28 Ho &% X# CT T, LDA i1
FEMEERERIRIC RO, EREEED —#icy, LDA
B L7z, Lo L, ik BB M (BBB) o fifgfi
BT S EANC X 2 NETRY I R B o R
A ohiehrot., £, 11 4 HICiifTah
7= 9mTe-DTPA > o 2757 4 Th RW PR 3
#Honkrorz. 11 H 1 HiCE ZERIKE E LK
iz L, ZEHERECH LDARA LA, 12 4
8 HiCiZZ i3 ERFEEOI/IMUILE 2 vz, 1
FU634: 1 H 16 Hici, 7= FEusEses o LA
P LDA 3 ARETH 5 b D0, KT LDA
SRV NiiT): S0/ SN

FEIEAY 75 1231-IMP SPECT o> BLi {435 X OV
&% Fig. 3 i, 9“"Tc-HM-PAO SPECT o Kiifj
% Fig. 4 1S5+, WRI6249 H 17 Ho 1231-
IMP SPECT Tix, Hg, #MHRL LIk TH
IEESE A & B RERBRIC 2210 T, 4RO RN A EE
Shi-. 9 19 Ho ¥mTc-HM-PAO SPECT ©
b, FEREOFTALE S I0H8HD
123[.IMP SPECT o Bt < i3, 72 FIBRISELE D
EROBMEIARETDH - 7228, HIiCEBTEREIC
LR OB L 72 HER L, Bkt s

FEROIZIERIRIC O 5 EFORMMBEED bh .

10 17 H & 9mTc-HM-PAO SPECT <3, Zfl
SHIE 7 O HIALE IS COEEORIITRA L L
TH LMD, EHEPLEL LAEEOKT &
LCHi&anrz. 11 B 5 Ho 128[-IMP SPECT
PG TE, WY EB oML LRSS R
MM, KTHRmERL, EHEoRM
FEARTEICBE Lz, £/, LNEED 13
RO L MM HB L. #Biig<cl, &£

THEBIEELE, SRR B 2 B e AR IC AR o 1
MAEE & iz, 124 3 Ho 121LIMP SPECT
DRMG T, ETHBUEECEROETRIESH
ICHEFT L7z, E£72, BiEIAR S EEIROEH O
WL 723006003, SR »Thah -k, #H
i, BiElORERICEROHME LRl
Nz FERTEEIE S AR IEIE D — I, FEOMB A
SN2, MoOEAMICEEAMMEA LR o7,

Table 1 Summary of chronological accumulations of
123].]MP in inferior part of temporal lobe,
insula, frontal and occipital lobe of left
hemisphere

Frontal lobe,

Inferior part of
occipital lobe

Date temporal lobe, insula

Early Delayed Early Delayed
t - -

Sept. 17°87 111

Oct. 8 " m 1 1
Nov. § 1} 1 " m
Dec. 3 W i — 1
Jan. 5°88 W Wi W =¥
Feb. 4 Wi W b W

Count Ratio (L/C)

1.6 4
L o—e !J[-IMP(Early Phase)
' »—x 123[-[MP(Delayed Phase)
00 *"Tc-HN-PAO
1.2
1.0
0.8 1
0.6 1
b
0.4
T T T T T
Sep, '87 Jan, '83

Fig. 5 Chronological changes of count ratios (L/C):
counts in base of left temporal lobe to those in
control site, of 123[-IMP in early and delayed
phases, and of 99mTc-HM-PAO in early phase.
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12 }] 12 H o 99mTc-HM-PAO SPECT Tix, JLIE

I 2 bR < PR OB O EO IR TF &R L -,

WAFn 6348 1 f 5 Hoo 21-IMP SPECT <3, %
(g, B3 R, SR e b Ic KRG
R Lic. BB CORSME, ERTEHENE, %REH
DO EER LN DZOHRTH -2, 1 HTH
o 99mTc-HM-PAO SPECT <3, '23I-IMP SPECT
ORMGB L 2 FREOFTATh-72. 2H4HD
12[.IMP SPECT » 5. #%Tix, ERMOETIZAE
RIAYE, BIEEANEICHLAY Y, EWoERIALEKT
BAEBHTEEDO AN 0B TH >, %)
T, PO AETHIEEE, RIEEIEO —CiRE
B ahn, EMEECE Ao, 2
H 13 Ho 9mTc-HM-PAO SPECT T, ZE3L)ik
B b SRR U, AFETEIE O PO WM B 2 B
WA ER TR AR ORI T LT v 7=,

Fio SPECT 0 9 &, BIIMP iz k % 2045k
OTFIMMEELE, B, ATFEER X OREE~ 0%
FBikiEo £ L » & Table | 155534, J{oIICIE
RN L, FIROMEFT & L b ICEMIIE T
LT LAGRANT. o, ERTEEIE, BUEIECM
L i, IEW OB 2 7RI D o B o RN+
SR EZRRT, HOMGRES OB H D,
ODSWTHAME L A HNA L D, I IR
BT 2R Bl s k.

& 52, BLIMP § X Oof #mTc-HM-PAO SPE-
CT i231F % 2 FEEAZE &t o » v > i
(L/C) o#twiy 72 45{k % Fig. 5 1<5r¥. L/C o
X3, 2LIMP o B, %%s Lo ¥ Te-
HM-PAO 25 W T, T RTIEEFRETH -7z,
2% D, WHHNICE L/C iz 1.0 Eo@EfliTcdh
D, BMoEEL L LIcEOEIIKTE2TRL, &
L 0.5 Rtk O Z B L 7.

9mTc-DTPA SPECT T, fif & RFHI R34
LRk h oz,

k¥, 99mTc-HM-PAO SPECT jifF
FEWERZZED bhish -k,

D o

Iv. £ %
HSE (3 &GN R 0 95 6 Tl Heki Sl o i

64 2 45 (1989)

WKIB T H 5. f%iT, HSE o ja ek & L ¢,
Vidarabin, Acyclovir %2R s h, Thbick
LRI THEEHICKE T S L B@Es T
WHI LehioT, 20 BHEA I AR T
by, ToORHBKHOHEBEMESEMRI N TS,
HSE o B#i2WiE: & LT, BRK Tid MR
INTV3h, REBEORETH DY, MBITT
REMEPOFEBEZIELATVWARVOLBFIRTS

52, KT b o5 BEIRT O v o L 2O
Ao b 7ORE AR %A > HSE 0 BM 23 7 &
AT 5 L4178 HSE ok L <, it
sk 0 ML i (CAG), mTcO4~ % RV 7z Ji%
CrF U574, XHCT 3 Tbh T3 1519,
L2 L, +_COMERTREPRINTE S L3R
5L AR bbb AR L 2 EH T
X # CT LyRoific i3 2 T MUSESE S X O 3E I
LDA 2B L, #0#% LDA 3R, %I
WK A TE. =0 LDA o7 — ek &
D X8 CT c#iskah Tk v, REHIZE
WS+ 5 1 o<, HSE oo —Bhic i L
5 b,

MR35 3 2 i & 2 Wiz EHic > o
Bigcix b, 72 & 2iE, CAG LKL o AR5E
RN BE SR L v OGO, gtk
b 42 2% <2 rubella R 75 & O D¥p] i > v
CORMMBIEREN ST Td 52020, HSE i
ML, Mifone 7 v a— 2 R0 KT
DHEI N TWE A, b BEEED 1[0 R DR
HTHY, BRENLEBLERILLDOTIRAV.

bhvbh o HSE JEF <, 50 H# ic i 121-
IMP 35 X % 99mTc-HM-PAO 0 jifj 5 23R ZH IS 3
WTERMORMME R Lz, 0%, WSETT

IHE, MCERMIGL ST L, ERmici
A ERMOKR T 2R L. TORFHEMHETL
F Lo HBIERFE, XBRCTToZh &idiEF—
Bli, 721°L, X#CT LOLDADKE S L
Hdk+ 2 &, 121-IMP 5 X O 99"Tc-HM-PAO i
B3 REEFROBHMI LIV KEVI LAREN
2. Zzo X 5, BI-IMP L X O "Tc-HM-PAO
SPECT i%, X# CT & & 4ic HSE o M v #%
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WElEICHER LSS L B2 bRk,

123.IMP $ L ¢ 99mTc-HM-PAO 7%, HSE o
SRAINCERE OB Z R Lo 2 & BIBRGE V.
I IMP 35 X Of 99mTc-HM-PAO i3, & ¥l
Tid sk UCHERET 2 38A) & LT I b,
MR B 2 Tk SR o BB E v itk < —
HtTsLtvbhTwnsd, 2%Y, MEEORER
THEFIEEOBETE25RT. Lol, BHE
B, BXENERIRATE, MRER s LB L T, Wi
Al O HEFIRE I discrepancy 234 6 5 FERH D3 F
T2 LENTWBEA20 KIER] O ME T,
12 IMP L 9MTc-HM-PAO & 0 JRZE IR~ 0 4%
IREE, > % 0 —H B EE ORI & R T RIS
LRI ZE SR & W ) HA I WK 2 discrep-
ancy (IA bR hol., T DO LiF, K bhwm
v CT # HW-pkfl, +7abbH HSE TId MM
ORIINM I ST L v ) GO L EZ X g5 &
RIS 35 1) 2 HEAEHIIN & 72 KT @R E B o 1fi
FREEr R LCwE b0 eEX BN, L
- C, HSE oJR#Iic ffuft o> 850 as 54 ¢
BT biE, HY 4 v 2RISR ERIC Bl
o EcHERMREETH L LIl bhz.

HSE {2 35\ C S 2% R4S 8 © 4578 o ®in &
LR, FoHB L L CLUTORIGEMAZET S
5. ORIEDFFEVHERE ORI A & 72 L7z nHE
P, 2 HSE TilH & b b MFROKE, OGN
RICHED TADAFIE, @ BBB Ofigion 7z o 75
ENEZLAS. QKL TR, ¥"Tc-HM-PAO
DO pi~ O HEREIC T AN AR B3 5 |G
ShTwvz e, HEEFEORKL 5 1281-IMP
SPECT 123\ C b [AHEICHEFEORMA % & 7z
ZEmbh, TOREERLEVWEREDbRS. O
B L Cix, SPECT ORFI#BICHIT & 4L 7z IiRE
ZBWT, TANAORERZBESAY, BE
Ths. DI L T, Ehlz Huic X#
CT % 9mTc-HM-PAO SPECT iz 35 \» C, BBB
OkEE RET AT REE O h o7z, Thb
Dz LEEET 5L, HSE CHEFA ML 72 B
X, RIEZOLOICKKRT 5 REMERE 2 Oh
T

AIEF T ATER O Z & <, EomEHlicky,
LB IMP %> 99mTc-HM-PAO o> 454k 7c 4511 HE
DBEE S . £, AEFO 12B1-IMP o R
i 317 5 4T R o " Tc-HM-PAO (2 Xk
ZFENEEKETH -7z, 12BLIMP o % i &
MEEDOT ML FET L VbR TV E®., —F,
99mTc-HM-PAO (3 5 5% E 5 LANIC N i 43 4
L, BOMBEREL LA VE ER TN 52223
TRz L h, 128LIMP o B CIER 5
W LR O T ERALAS, HIG CERB L 72
I, 12I-IMP o fEEHIR A © 0 wash-out A3
EEIATWLHREELSZZ bR, 20X Y1,
HOfiE4 % wash-in, wash-out OjIcEHH LT
i+ 5 L, HSE &b T HEKEWHEKETDH
b5,

AHEGFNE, WEFN 63 4E 1 H T 4 i i Mo’ v e
fETICEE L. 2 OB TIREAPEROJAH
MFEFAED NI b $, EROH
JE P O EHEF 0 12B1-IMP s X O 9mTc-HM-PAO
OER T B B IR - T Wiz, ZoFTRIE,
AAEF] O 2% & 3 U CHEBI B A D s -
Tmlnw) HECEHLTEY, W SPECT XLy
e A L 72 0 Tl <, INHSREIRTE 2 383 %
Tt 7)’“]"“&'(&) b,

HSE | mmﬁ@ﬁfiktlﬁ&éu
rwawm,mumpb;UWMRﬂM$M)
SPECT (3 HSE o &M, A#L & o RE IRk
fRIIC A Rl i L bk, SBILITSh

ZEenHfFES G,

V. &

S

HSE o 1 fflic, 'ZI-IMP £ X 8 ¥mTc-HM-
PAO SPECT #% REEsRYICHESFT L7z & 25, Bl
@ﬁ&%ﬁa@muu%&maﬂa—yﬁﬁgé
Nz, &5 i, HSE oRE D R
D NEFF 358 wEhfI%“MPklUWMbHM-
PAO SPECT F{B.1x, HSE o EEREG Sk TR
LR % 2 L AR & b HSE o 2K 9K
RO —Br LCHRAFETH S LEDbRE.
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Summary

Single Photon Emission Computed Tomography by Using N-isopropyl-
p-1'’I]-iodoamphetamine and **"Tc-hexamethyl Propyleneamine
Oxime in a Patient with Herpes Simplex Encephalitis

Shimato ONO*, Masao FUKUNAGA*, Nobuaki OTsukAa*, Kiyohisa NAGAI*,
Koichi MoRrITA*, Akira MURANAKA*, Takako FURUKAWA¥*,
Shinichi YANAGIMOTO*, Tatsushi TOMOMITSU*, Kingo KAWAI**,
Akira TERAO** and Rikushi MORITA*

* Department aof Nuclear Medicine, ** Department of Neurology, Kawasaki Medical School

Single photon emission computed tomographies
(SPECTs) by using N-isopropyl-p-[!23[-IMP]-iodo-
amphetamine (123[-IMP) and 99mTc-hexamethyl
propyleneamine oxime (?*mTc-HM-PAO) were
serially performed in a 70 yrs. old male with herpes
simplex encephalitis (HSE), and the chronological
changes of accumulations were studied.

Accumulations of both 123-IMP and 99mTc-
HM-PAO increased initially, and then decreased
with the stage of HSE being advanced. The
sequential appearance of the lesion in HSE with
123[.IMP and 9mTc-HM-PAO SPECTs was as
same as that reported previously by X-CT; begin-

ning at the temporal lobe with eventually being
spread to the occipital and frontal lobe. Further-
more, it was shown that findings of both SPECTs
could reflect considerably the clinical features, and
the laboratory data in central spinal fluid.

Thus, 123[-IMP and %°mTc-HM-PAO SPECTs
seemed to be a useful tool in the diagnosis, decid-
ing of whether the treatment was suspended or
continued, and clarifying the pathophysiology in
HSE.
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