Determination of Zonisamide and Haloperidol in
Plasma by Using a Fully Automated ELISA

System
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A fully automated enzyme immunoassay system, Omni (BIO-TEK Co.) (ELISA system),
using Markit-M Excegran and Markit—-M Haloperidol (Dainippon Pharmaceutical Co.) was
evaluated to determine the concentrations of zonisamide (ZNS) and haloperidol (HP) in hu-
man plasma. At first, the within—run (ZNS:n=8, HP:n=10) and the between-run “
days) precisions of ZNS and HP were examined. .

The coefficient of the variations in both the within-run and the between-run precisions of
HP were below 5.0 and 7.0%, respectively. In contrast, the some values of ZNS were be-
low 6.5 and 8.4%, respectively. A good correlation was observed between this ELISA sys-
tem and HPLC (r=0.917), which was used to determine the plasma ZNS concentration. In
the case of HP, a good correlation was seen between this ELISA system and the manual
ELISA method (r=0.978).

This method was thus used to monitor the serum levels in patients receiving ZNS or HP
therapy. The relationship was observed between the daily dose (mg/kg) and the plasma
concentration of the trough level for ZNS and HP, respectively (r=0.750 p<0.001, r=
0.669 p<0.001). However, the ratio of the plasma concentration of ZNS and the daily dose
increased significantly with aging.
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Table 1. Within-run and Between-run Precision of ZNS and HP on ELISA Method

II g . . nl) I I - . . 2)
spiked observed observed
concentration__absorbance3) _concentration —absorbanced)  _concentration
0 i 0, i- () i '0,
ZNS
12 ug/ml 0.854+0.018 2.1 12.740.8 6.2 n=8 0.841+0.091 10.9 13.2+1.1 8.4 n=4
24 pg/ml 0.704+0.152 2.2 22.5t1.5 6.5 n=8 0.691+£0.063 9.1 24.1+1.3 5.4 n=4
HP
10 ng/ml  0.596+0.010 1.7 10.1£0.2 2.3 n=10 0.58310.031 5.3 10.3£0.7 7.0 n=4
= + =

1) Assay was carried on one 96-well plate.
2) Two assay plates were used for the determination.
3) Omni system was used for the determination.

BEAWTERL, ZTORKEEYL KUHZEH 1.16, MHER$0.917& RiF 2 MHBEAMEBRD 6 h
M % Table 1 ISR L 7=, 7-.

BEEN O M 4E s ZNS IR E (12, 24 ug/ml) = H %72, HP IRA&E (53%) OMFERRPEIZD
W, FEBEERYE =8) #RFILAEER, & WTRRNRIEME L sl EE (ELISA VY =27
T I312.7% & U225 ug/ml, BEEHRE LRRMEER) L OBk % Fig. 21" L7 Z
(CV) #i36.2650U6.5%Th-7=. /=, M DFER, EX1.07, Y1 —0.23, MHEAER%0.978
HZNSIRED 4 HEO HEBREY (h=4) %K & BAT 2 AEBEHRRY S 7z,

HLEBR & EHREIR2E & U24.1 3. MEFREEH/RSRDEEMRF
pg/ml, % CV {#i38.4% K U5.4%Th - 7-. HP DARFRE (18%) 1B 558 (mg/kg/

BEAIoD M2 b HP ¥ (10, 20 ng/ml) # A day) & ELISA VAT Ak DHlELEZFS 7L

T, REBERY (h=10) 2R L=HR, &F

Y98 1210, 1% & U°19.6 ng/ml, % CV {E132.3 50
BLUS0%TH o7, F7-, MIFHHPRED y=1.04x+1.16 =017
ABEOBEERY h=4) #RFLI-ER, £ "
£ FHWE 210, 3% £ 1°20.0 ng/ml, % CV fEid 2
708 K U5.0%TH - 7. E "
2. ELISA ¥ 27 L EMFEIC &3 MEREY £
BEO L . 3
ZNS & %\ i3 HP ZRERARRI L T 3 BE O -
38 P SRS 1= D\, BLISA ¥ A 7 A1 & D INS(n=78)
HEL-E FRRREE) SN TOFEIZX oo‘ - - - - 4
DHEIFEL -l GESRIEE) % )RBET L 7. HPLC (ugimi)

ZNS FRAI B (78%) DMAEPBWEIZ DWW TER
WHIEME & BEstflEfE (HPLC ) & DMBEREtR Fig.1. Correlation of ZNS Concentration in
%Fig. 1I/R L7z, ZORBR, @104, UH Plasma Determined by ELISA and HPLC
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Fig. 2. Correlation of HP Concentration in Plasma
between ELISA Using Omni and by Man-
ual Method
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Fig. 3. Relationship between the Dose and Plasma
Concentration for HP in Schizophrenic Pa-
tients
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Fig. 4. Relationship between the Dose and Plasma
Concentration for ZNS in Epileptic Patients
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Fig. 5. Relationship between the ZNS Plasma
Concentration-to-dose Ratio and Age
Each data point represents the mean =
SEM. *p<0.05, **p<0.01
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PHT D12 F &AW nn, FlEEmRE L
Bl 5> T\ 7z, FTh&bB, ZNSIEPHT & HARIC
TDM OHBUDE I L bbb 7=, —H, HP
HREHERRI TOARWS N TH Y, HIEEE
Z0% LK, 7. LrL, WHREEKIE535
4% & PHT ® ZNS D2.5~6.5fF £ £ <, @& &
RIEATEE L hiE, HP O TDM DE KR %R
B s k0 EBKRO—Bhk k3L EZ 5N,
AFETHEALZHF LVELISAY X7 AT
(&, ZNS 35 & U HP O 4 iz B HIE O [F R
MELXOCHZEHERMETO CVIER, ZhZh6.5
BERUBABLITTHYD (Tablel), TDHEIZ
H#% TDM %#£fE§ % L CEEMEICHELZVE D
LEZONZ, i, ENAOHFETHEE X h-M
4 ZNS ¥ KU HP B O I E {f & & ELISA ¥
27 Lz & BHEIEE L ORI BT 5 AHBBI R AR
wohsz (Fig.1,2). £/, KVZATAIZEKD
R BL96 14 D Hil 7 Pt B IE I3 #9110 T b - 7=,
Z0D S bEFICEROEMICEL 8L, Bk

BXUERBRO Y IAANDFELREDO L v b
DAT, FTERREIZN20% L 2EBEBEOR ML
BRAMDERTE .

HP DGRBS ICH W T, EHIREEO I
WHBRELRE5REOBMKRIE, HET39 53
WIHEBE L AW L oREHHD, —ELAER
R/ o Tk, EESORERTIIMEEIMEAH
BAHohLDDEREREGEEZNKRE» -
(Fig. 3). LA L, HPDO L/Df# i%, 0.0545T
H 0 WMEMHE0.065° LIZIFRAISDOERMNEL N
7.

—7%, ZNS OEyE I IEREEE TR T LD
D RPEL L ENTVEY, EELDRER
253, HEMIZEY shiz b 0D EEREEE
HREL, BEELMEPRE L OBFR»OHS
BIRGHEIH M TE AL 7 (Fig. 4). L
2L, ZNS Oy BHe D EEHERE & L THMEhH
EFeohTHBO, NRIZK T % ZNS D total
clearance IXBAICHE L TREWZ LG Eh
TW3Y, ZOZEid, Mok L/DEH LR
L7=ZEe—HLTW3 (Fig. 5).

HP ¥ & U ZNS OFZYIMAE =K 1% 8 ~18 ng/
ml" % & 010~30 ug/ml®¥ L HE X h T 3
2, SEF L hMEFRERL, WThOBEeY
1.9~66.0ng/ml ¥ & 1°2~35.2 ug/ml &, Z h
CEDBEVWBERHRICS -7, ZOIZEELD
ZNS, HPIZDW T3 TDM 2 KL & ¥, REE
R MAEFIRE & ERROBE R % AEICT I LE
MARIEE Nz, F£72, SEIL HP & 5\ id ZNS
RABREDHAZEDOHEIIOVWTER LA,
2, SHORFTHETH 5.
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