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The administration of acyclovir (ACV) sometimes causes neurotoxicity in patients with renal failure and recent research
suggests that it is caused by 9-carboxymethoxymethylguanine (CMMG), the main metabolite of ACV, rather than ACV it-
self. In this study, therefore, we determined whether such neurotoxicity in dialysis patients was associated with serum levels
of ACV or CMMG. Between December 2000 and August 2006, we obtained serum samples from dialysis patients who had
been treated with ACV for herpes zoster infections, and who had adequate data for assessment. The patients were divided
into two groups : with neurotoxicity (Group A) and without neurotoxicity (Group B). Serum concentrations of ACV and
CMMG were measured by HPLC and compared between the 2 groups. CMMG/ACV ratios were also compared. There
were 9 subjects in Group A and 18 in Group B and subject backgrounds were similar. ACV serum concenirations were not
significantly different between the two groups-median (range) 6.6 (1.1-9.9) #g/mL and 3.6 (0.5-12.1) #g/mL respectively
(P =0.26). However, serum CMMG concentrations were significantly higher in Group A than in Group B-median (range)
10.4 (6.6-17.2) ug/mL and 2.4 (0.0~11.8) xg/mL respectively (P <0.001). The serum CMMG/ACV ratio was also higher
in Group A than in Group B-median (range) 2.17 (0.75-10.20) and 0.64 (0.00-3.16) respectively (P <0.01). These results
suggest that the development of neurotoxicity is associated with the accumulation of CMMG in the serum. The monitoring
of serum CMMG concentrations could be therefore be useful for predicting neurotoxicity during ACV treatment in patients
with renal failure.
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carboxymethoxymethylguanine(CMMG) D ACV i £ ~ D
M5 2R LEHEN L SNTWEY, BREBEL,
ACV DIRHHEEERABEE SN T VLD, &5 7Y
75 Y AIB W THITIZ CMMG ~D R SRR O E L
DEl HEVIHEYSDH ), CMMG OEREDFE L
RTWHETHL LB 5.

DAENI BT B ACV A DR SCE I B HERE 2D
LZREFEDPSEZ L LTHBEINLTVWE00, Fh
SIETRTHEANCBITABEEBRRE L0 TH
5. BRANIBWTE, HEZRAIERY IZHEL
ELTYH, ACVIEEDRBEBREL LR L ENTWE &
WA BRI B Y, HY R HERZICET AREHE+
FThRWERbRA, S5, bPENZBWT, ACV
BERHANDBEESATRIE X TV 5 CMMG DI & E
& ACV BiE & DRE LMl L 723 id o Clok &
nCwiwn,

LT, AEITEBEERENESE 2 FRIZ, ACVEB X
U'CMMG MiFREDOFRHEELZMBEL, #h 500
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2000 4F 12 A 2> 5 2006 4E 8 A 12, WIREZ D EHEH
HIIZ ACV L7213 VACV 25 S, MiE ACV IEE M
EefTo72316I05 b, feHad L URERE, BE
BERICETA2ERIA T THoERNERE, 276
DHEFENT B (BT HD)YEE 26 4, MEIEEH(PD)
BELIG) 28 & Lz, HEBHIE, ACV RERH
VRO LT, HHWITERDN AR S ACV NIE
EREMLU o BEGEICTELL. B, ABIEY
ANWAEBIERBRENTH Y, ACV BH % H 5818
HHEIE R AT S 5 VB L, £ DHEIRDT HD HidT
WCEDHERTAIRR LB EE L. T2, BT
NTHEE LA FE % ACV IBERIE D - DICIRILE Lz
bOTHY, MEZORANE DTV E &I,
SRIDOHFTIZOWTIISRGEZEAOFT 21572,

2. BREAEX

M{E ACV &, MiE CMMG & IX HPLCEIIZ & )
B L7, BRIMH%E—-80C THREL CWwimELy, ¥
TIEE SN T EMEAMEEEZ B, ACVB LU
CMMG % #fitt L, #fiH# 204L % HPLC IZ7E A L 72.
ACV, CMMG t b2, EEBRIBRERELHY, ¥—72
B, U—VHEBE VRO -BBEOFEYEL FDREA
VRIBUILBEE LS, T, MFBEACVEEBLIY
L& CMMG # B %5 1 pg/mL, Spg/mL, 10pg/mL & 72
HIEMEE A RBL L, BIEHEORLM LML 2. & B,

ACV & X 13 Wako(%: 1k % F)% FH v, CMMG J& 3K 1
GlaxoSmithKline #t & U $#& 4t S 72, HPLC 2 & 5
EFME TR,

HPLC : LC-10 A(¥R) & 3 AE BT), #Hi#F | SPD 10-A
(BB BLERT), ML EMHEHE 7 9 4 ¢ Sep-Pak®
Light C18 cartridge (AR + — % — Ay, 8D 5
L 1 Atlantis® dC 18 3xm4.6X150mm (AR + — 4% —
A(BR), BEIHM S0mM ) v BE AR B I (pH=2.8), i
# 1 1.0mL/min, & T AIRE D40 B, MEEE [ 2540m
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MEEE S, 1ERICOX, HDEHEZKR L 1~2 84 ~
MIZHBITAIE ACVIRE R L UIILE CMMG 2K # It
BREICHAWwEZ A, ABIZIBFITIORA Y M, B
BT I8BIT28EA Y Mol T, ABTIETRT
25 ACV BURE VBB L2 EIRE BB L TV A RS YV b T
HWMSNT=2DDOTH Y, FERIEELZEEORL Vb
EHITIZED 2 h o 72, JEHD B 2E R BIGE HD B t.,)
&, HGEEBIUHD EHROKRS VM EKRL, #EFL
722 MU EDORA ¥ N TRILENZEFNIZBWTEHR L
7o, AT OHDEE s, HDEIBROF— ¥ BB 5 n
TREBNZBWTEH L7,

4. RETEEIR

M {& ACV & B, 1l % CMMG i &, CMMG/ACV i
BEELIPREG#HBE)TRL, AZEHKE L Man
Whitney’s U-test ¥ i\ 72, ZOfLIzBWTIE, FHE
+HRBRETRL, AEEMWE!L unpaired ttest % F\»
7z. F7z, MR, BERFOFBEBREICDOWTIE Chi-
square for independence test & fiv:72. TN L DRZEILH
FTABENKEILSS & Lz, B, Ket@mici=s &
NV HRET(Statcel®(B) 4 — L & T A BB % F W 72,
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AR OHEEETERE SN ACV DR EIZH 13
77, CMMG ORFEEEIIH 25 TH D, MEIZEI
TEESNZ(X D). FER LY KO ER OB
(R*E)E, ACVBIU CMMG DY — 27 D& S, HEE
BIZ0OWLLETH 72, 251, ACV B & F CMMG
DEBEOREMEME * REH, MLBRELBOERE
Lo O] R (e Y 0 BE /R NI X 100) i, 1peg/mL~10
pg/mL @ #i BB v T, ACV T 98.4~107.0%,
CMMG T 97.4~103.8% T & v, 75 By 1% & 12 ACV,
CMMG & 12, WTFNDOEEFRIZBWTSH 5% LT T
Hoilz.
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1. HE#ER O HPLC 702 b T 4

2. BEEE

A BEACV INJEZS IR0 B, B BEACV BEFEZETLED)
1I8FIDKFRE % o7, ABICRO L NERE, BE
BEEGESERE, DEEEE7H, EESE, kg, oI
WHRSENEN 3B, BEREE2HL2ETHY, HERSE
DRBRIFOEL, TOMICHEET HERE LTHA
&, ERER, FoLUhE SEEDL FiF, I,
RE, BIEL Vo BETRIIOWTIIMEHICAER
ERTOEP oI T2, ACVDEEEIZOWTIE,
ROMKN(VACY &t L O HMEHEEEINRAE L C
WL, IEHERKEIIREETS - 7243, RO OE
FARPAFEICBWTIE % THH, BEED 4% L Ik
xR, BEIZE»>72(P=0.033)F 1).

3. MEACVDIEHDEt,, $LUMEFEACY, ME
CMMG D& IFTD HD Bf t,, (CDWT

M3& ACV @ JE HD Ff t 13 4 BIA BE 150, B#E 3B
CBWTHEH SN, 229+42hr TH o7z, F/2, PDA
FE1HICBITAHILE ACY Dt 131920 TH o 72, H
AT OHD Bt X 7T BIABE 3B, BEAFHICE W T
BHENT. ACVIZOWTIE, A, BEETENLEN 28
+03hr, 3.120.1hr TH Y, CMMG 12DV T, £
1212050, 224050 E BB TOFEETED
F, ACV, CMMG & b ICHDIZ XY, BFRI (BRI
N5 ZEHFRENIZETRET).

4. MEACVi2E, MiECMMGEE & ACV IR & D
E5)ES

A, BEHOME ACV BEOHIME@EH)IZ, The
M 6.61g/mL(1.1-9.9), 3.64g/mL(0.5-12.)Td v, ik
BIZAEBEZEL2 D %D o 72(P=0260)%%, IiE CMMG
BRI, FNFN 104pg/mL(6.6-17.2), 2.4pg/mL (0.0~
11.8) &, BEE %D 72(P <0.001)(X 2-a,b).

72, TR & D RERAYIC CMMG/ACY [T i B 1 7S
FAT2EAERO@ I, £OPRMEEH#FE)IZ, A, B
BETF N 2N 217(0.75-10.20), 0.64(0.00-3.16)&, A
BBEICHNEEILEMHETH - 72(P <0.01)(X 4).

Z 2

AeE, ABICOE SN IBNICHT A ACV EHED 1
BREER, DPEOBRNLEIIBVWTEHRINTVS
BEEREOHBELBABLTELT, BREILKLTD
BEEEZ®RBOLho72. —FHT, ACVEHROFEHIC>
WCIIWETERICELZD, ABETIEI VACY, BETIE

F1. BEER

AFF BE# P{&

(n=9) (n=18)
R () 69.8+8.8 68.8::9.0 0.787*"
15 M4, F5 M6. F12 0.439*2
XE (kg) 50.9:+10.6 46.8+7.6 0.307*1
BHE (78) 72+70 121110 0.239*1

. . *1
1BRERsE VACV#0O :650mg VACV#20:667mg 0.946
(F19) ACV#QO :867mg ACV#QO :440mg 0.377*"
ACViST :2.6mglkg ACVET :2.4mglkg %3
REA -5 F VACV#O:5 VACV#0O:3
B RIGERIE ACV#O 3 ] ACV#O 5 ] 0.033*2*4
ACVEE 1 ACVESE :10

* 1:unpaired student’s t-test
* 2: Chi-square for independence test
*3:AR1PID-OREET *4: [EDO vs BT IO LLE,
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FIEEHEREA LB 507z, ST ERES /-
DOBSENFEEENTVEY, BOBEIZOWTEFD

IV BIREBZEINTORNI L B TnELEZ
b, O EF, FICROEAIIB WV CEREE I
TAEEM T ERT L7200 NEREDKRIA VA +45T
HBHIEERLTWS, T2, ACVRIOKSHD/N1
FTTNAZEY T4 BADENERBAD 1 HHAEICE
DEALT A L2 EBELATRIERS 2V Ep
5, ACVIMEFRHICH LT, BOKSHOHEICL S
MEHIHRETHL L Bbh b, Lo TAHEIE, EHO%
GEs 2 &7z ACV B 5B 0 ACV IERHIZ B
JIET 8, WEEREOWEAMSFHML 2. T4, ACV
LA, ERHBWTH S CMMG HF ACV RIEFR T
RS- LTV B ITREME R R L 729257 S, ACVY
EREED L CIEFNLLEIZCMMG OERBHEN S NS
BAEEBICBVTACY EIHELTVWEZ ERS
b, TOMEOTMREEEIEETERVWEEZONSL, #
ZC, Al ACY & FEEIC CMMG D LG i 5 & 52
L, ACV BWESSIR L DM ZME L7,

7, SEOMREZICBVTH ACYV D upid, L
AIOWEDEMBICKESEEL T T2, e
DEMPREIEBIB A7 {, RN T bR o
72hS, A, BIEL BICHBLL 22 RTERIZRD %
Moz, —F, HDBit, Tid, BIF2E0MEs R L7
7, HDBEDU NS v FHEZEE L T wizn, &£
BORAHEETZEZ 5 ETIE, BAFMSNL TSR
BrAEwEEbLN. LoT, HDEREDTF— 7L, &
2T O HD W 1, OBEH LA, ACY E & DR %
- HET S ETIIEREMEV EZ 2, SHoBRENIC
BOWTHEHLE»- 7.

ATETIE, ACV A5 H 1k b L < i HD D AT
&) &R EDRROYEERD. FDH L, 24
2B W T, ACV BiE IR ISz, EREEREZ O
EEEIFMME Nz, 241128 5 ACV BUESRTREED
MiE ACV X ENEN 8.0, T4ug/mL, [1iE CMMG
REIZZNZEN172, 16.1pug/mL ThH - 7255, FEIRE
RIZDMLTE ACV IS X ZL2EN 04, 0.8pg/mL, IMiF
CMMG i EIZZNEN 14, 43 ug/mL TH o7z, 26
W2 BT B AEARIE 2R R O I35 R B RR A 1, ACV BRIE RS 3
RrOFHIOEN 6 B, 2 HEICITDIIZH, ACV
BARE DFEIRITZ N & 0 & BENCEP L TB Y, M{E ACV
REDB L UME CMMG IBE DK T & & b 12 ACV RIE
DIERDBIR L2 EEZ ST,

F7z, BEORA Y MBI LIME ACV EE, 1iE
CMMG 2 B L ' CMMG/ACV [ILIEEE . & ACV %
fE & DBERIZOVTORETICB W T, A-BEM Tl
ACVIREICEEZIEIRD R o720 00, % CMMG
BETAEPBEICERFEICEETH -2, 2T
IM{E CMMG g D EH Y ACV BERHICES L Tw
SR ZRELTHY, EMEEICB WV TME ACY

il

k=]

NI | -El ectronic Library Service



Japanese Soci ety of Pharnaceuti cal

EEEZ Vol. 33, No. 7(2007)

Heal th Care and Sci ences

589

MmEET TR L, MTE CMMG & o 374 % [F#E 1247 9
ZETHERATE R WL EZ . 512, RGHBRER
|2 72 CMMG/ACY IR FE I, A BECHOEHY & fE
&7, ACV 7215 T4 <, CMMG DFNEREIZ BV T
bEAZEDPFEL, O ANEDN ACY BERI IR E
LCWABTEEELNH 5.

ARIOBEFHIBWTIE, WILEA ~ 2oy ba—)u
ERTwihniwll, BRLrBaoEgEsitoT
SO E A% Aol UL, FOEEYR/NEIC
T5720, G20 —ERMEEHO T a0
R R BINL RET D AT o 7208, M2, 3 L EKOBER
PELNTVEERET). £72, ACV, CMMG @& &
b HD BEENBVEEZONLIZD, 55 ACV B X
'CMMG B & ACVINIE L OB E % B E T 2 I
(3, #3%5-0%R° HD FafT I 80x B L2 BT, B
KA P eBELIREZIT)RETHLLEZOND.

ACV BHE™~D CMMG DB 52DV TELET 5 LT,
BICEERZIDE LT, ACV 225 CMMG ~Oft#HBEFE
BT ANBEZEORBEFOMAE, ACVB LY
CMMG DRANDRATH: EVETHN 5.

ACV 705 CMMG ~DHHBIEIZ DWTid, 7o —
WIHKFEREFE(ADH), 7 V7 FHKZEBEZALDH)A
M5 LTWhEnIHEDHD, ZhoOBEDEE
F4 R L ACV INIE & DREFELIZ DWW T, HAE VACV 5%
OHBHEAETHRF SN T 5D, {KIZ, ALDH O
EaRawedsE, ALDHORBEENFNSVWHRAT
EE AN, CMMG/ACY DN EVIERI A%\ B
DEEZLNE., LoT, ACV B XU CMMG DIRNE)
BoOBMAZI, RHREOEGETEZAPEEL TWEHTT
BEMEIZOWTC OO NMITALENSLEEbRE. &
Z T, Hellden 5 OMENIBIT A, AAFEDME ACV
IBRE, IMLE CMMG 2JE 05 CMMG/ACY MR %
Bl Zs, ZOoRIEFEIFNIL, ACV RERIHE
T 1.35(0.34-7.66), ACV i it FE % B #F T 0.11(0.06-0.27)
Y, AEObbNOHmEL KE(CEDLWEL
%otz LL, 20 Hellden b DHEINT BT B3t S
i, BITREOATIEZ L, FFEME TORBIE D
KELCEL D20, B2 CMMG/ACY Il % It %
BHLT, SEOBEHET S EIEBEY TR ER
bis.

Laskin 5 OEDPL D, ACVIZE L TER~DO AT
DWHEBEHRNEEZ SN TWES, CMMG 12 LTO
WEF DR, L L, ACV IRESRIHEEETO AR INE R
W(CSF)H T CMMG DL FogE 2R L7z &
W HEDH Y, CSEFADBITIZHEIT BHEAEN ACV
BEICRIS LCW Bt d 26N 5.

ACV IRIE & ANIVR AR K & OEFNZE L <7, 1M
i CMMG EERIEE, ACY BEDOBITICITA 218

LA RENEZLND, SEOREIZBNTY,
CMMG 75 ACV RIS L T ATl /RSN
7z. L& L, CMMG %° ACV BUFEZEH ORI & 7 % 5EH
s TB5Y, IiE CMMG EBERIED, ACV s
FO ACV RIERBL FHCBIICERTH e ) i
BEICT 570125, ACV B L UF CMMG OEHBITED
RAEDBRK % 3 MEt+ 2 2 L 55, S3%0EE B
nas.
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