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This review focuses on a clinical evaluation of drug monitoring in the therapy of epilepsy by
antiepileptic drugs, especially phenytoin.

Monitoring the blood levels of antiepileptic drugs has increased the efficacy and safety of drug
therapy in epilepsy. However, in such monitoring, frequent determinations of the blood level of the
drugs and careful evaluation of the individual differences in the pharmacokinetic parameters con-
cerning absorption, distribution, metabolism and excretion of the drug are necessary.

Most of the antiepileptic drugs are present in plasma, partly bound to protein and partly in
the free (protein unbound) form. Both the clinical effect and intoxication induced by antiepileptic
drugs are better correlated with the concentration of the free form rather than the total concentra-
tion of the drug in plasma. The determination of plasma, that is, the level of free form antiepileptic
drugs, however, requires a large amount of blood and complicated time-consuming procedures. We
described the use of saliva and tears to estimate rapidly, conveniently and noninvasively the
concentration of the free form.

We also discussed the essential need for reexamination of the “ therapeutic range ” of antiepi-
leptic drugs, since the “ therapeutic range ” depends on the severity of the epilepsy, and since, in
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many cases of epilepsy, especially in “ mild epilepsy,” a lower level of the “therapeutic range” is

sufficient to achieve complete seizure control. (Received May 31, 1982 and accepted July 20, 1982)
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U 155 « DR R E O monitoring DEZ &,
ZDOMBERICDOWTBRIEE X T - oD THET 5.

2 [ A8 E ) monitoring

2.1 AR EERIE O BRR

—CEY L, BEEI D S TORYOIERTAIC
B ARENMBCS. b, HTAMAELCE
T, TOEDIERILLTHHMADEE IKEF LT
W5, Licdis T, MAPHTASAZED monitoring 12
L, ToMPRE S MPRE SHEBIT 5 & TR 2
WETHDH. 0 ~H o0 T Houghton ef al? i1
temporal lobectomy %32 (}7- 31 ADBHTA»AE
2 >\ T o phenytoin, phenobarbital, ¥ X ¢
primidone BEAHE L, = h b O DR AERE 3
plasma & L <HBETAHZ LETRL.

L % L, Buchthal et al® 119604 =+ T i
plasma & Eah oficHEE B 5 2 LA FEE LT
5. Tihebhb, BHLR1L2ADEELTCALABER
phenytoin % 3~4 81z d>7c - CTHE L - 2%, plasma
level 7310 pg/ml % # 2 5 % TIIFERA 70 2GE DT85
bhichoicd LTW2%, B, —f# i phenytoin &
%) plasma EEI210~20 ug/ml TH 5B E INT5
DiF, ZHLlZ EE—oDBEICL T\ 5.

¥, Lund®i3 32 ADT AN ABE DRELBEZE
#47\», phenytoin o plasma & EE »3F 155 phenytoin
‘5148, 24 H, 3R CH£46.1£2.9, 11.7+
3.3, 15.0+2.5ug/ml (mean+SD) & FHF 51>
, B grand mal seizure #FE =T 1EHTH D
YR 5.8, 4.1, L.6EEFEA LB L%
55 L, phenytoin o plasma & E ¢ monitoring (3,
generalized epileptic seizure D& & - THEI It
FETHHEERLIL.

Ll ko & & »s5, phenytoin o plasma B o Il &
VL, EERh B IeBIGR A b OIM P DR E A B I
BLT\WwHBT L EES,

— R oL B L MPRE & ORICILERR 7L
BIGRAVERET B, LaL, HITAMAZK, iz pheny-
toin I B\ CILER BRI A Lo by, BAL
T\~ % phenytoin D45 & 4~6 mg/kg/day i\
T, BEEDIIZADOLTHOBBIC L > TIFEE
DELLEHT ™. Licni-> €, BEBOFHDOHT,
BRHERETH B 10~20 ug/ml o i i % K EhEE
BIscbaB#ECchs. Tk, TATADEYEE
CEWTIE, mRPOHETELLRIEWG 2R T 5
CENBBETH AL, OPHRYE L, BRI E

FLIREREE

CHEFRHEDCLAKRLIEETHD, Tordig,
REERSHET s CREEAEIHBLCLES L
7, BEROBEH TIRIL AbNEDOTHS. T T
Nz k5, RIEOHEH, kIUhHEEROFEE L 3
/¥ phenytoin il Fri B TR FE LTk 0, 20 ug/ml %
Bxs EBIE, 30 ug/ml %8 25 LHTESE, 40 ug/
ml P ETRE#SEENHET 20 3h T 5.
2.2 MPBRECHEL*EAHSET

EYomPRECER R CTEREI, EYoOBRIR
RISAT, 3, BElhcE S e« oBE 0EYE
B THILZ LdmE T2 HATHS.

9, BRI hi5HER & LT phenytoin D4,
EyomBAENER 2B Fbh L 5.

7o & z1¥, phenytoin (3 pKa 8.3 o FELT H % 723,
phenytoin calcium &3~ % & phenytoin X » % {H{LE&
ORI 7o A™, - 2 A%, phenytoin sodium
DA i, phenytoin AL LA X0 bl rhipE
DEBCEELRTPC EAMbI TS, BokTizNa
EAMFEAIRTWADIX LT, KIPTixd-iEH
phenytoin 7% ¥ Dl L L CHW BTV %, pheny-
toin o Ifl & FE AR IC N C— IR BE TH 5
ZEY, Rzt wmEEL TV ARY Liisu,

WU, KiE 5, BETOTANLABED S bHEAI
EELLSRALT% 39 fEFI %2R L, Ko pheny-
toin B A » SR—BofoEK B el A2EFE L,
WMHEFR EEFER 2BELU Eofi 2B e Lo
2 [8], phenytoin M@ EA*RE L. Thic L5,
phenytoin D5 5.1+1.0 mg/kg/day it L,
BEA DM EEI33.742.1ug/ml THY, —7H,
BH B oMmAEE129.4+6.2 ug/ml L5 2.5(1cd
ElL. KELRZOFRRAMEFOF T oOXER Gk
FREOENCKRD T B, D Exbi b, pheny-
toin DE—EB#®BE Lt L TChEmOEHEAZE T+
5 &k, FREMEOKK, &5\ ICHIcREOR
BEVWOTEERBR B ErRLEL TS,

iz, phenytoin DR #HE S5 2 2ERE LT
i, ETEICERIC L AEY ORBER DR HINO
HFonb. HlziE, FEFEONRTE, FROPER
BACHLCH ULMFPRBEXB DL LD
phenytoin D 5 4N BE L3 59 X LA LED
phenytoin ##5 LC%, 80 DB E DM AFEE 120
BROBEDOLTND2EICSETHE LD B

Phenytoin G i & %5 2 5 ZOMOER L LT
13, BFAZEFIC X 5L o0h 5. BLEE phenytoin level
* X253y L L it disulfiram!” sulthiame!®
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isoniazid ', dicumarol ®, phenyramidol?, chloram-

phenicol ®, methylphenidate hydrochloride®,

sulfamethizole *, ethosuximide ?®, chlorpromazine

hydrochloride ®, prochlorperazine ?, chlordiaze-
poxide?,diazepam?®, propoxyphene® 7c & s S h
Tkh, YT X 5% & L T2 phenobarbital®”
ITEDERE IR T WA, Z D4 ® phenytoin ffn Fi
Er R ResiF L LT}, it phenol ring
o parahydroxylation B 719~2120) (REH R 2 EER
DA R ORAZES22 & 5\ 1 erythrocyte i & 9k
¥ fu7z phenytoin 23 ZEFC X - € serum HZ
INBWREHDAE L bR TS, ¥, KT 58
K & L Ci2fF microsome i1 5EMIHBERZR DS
EINE 2 bRT B2, IR A0S 0%
LA,

— MR CH T ADATEDOE» OB, FFitkiTs
R LnFEECEENIBI L Tz & K& <
L L7ew. MITAPAREDE L glgattrm<, o
FEFTCHBRAELLERBRINTLEL, HFTKE
HoORBMYIRB IR TR LD TE» L% 5 1)
BOBTHB.

3 Mg ASt o4&+ o> phenytoin JRE D
monitoring

3-1 ZERAIHHEE phenytoin RERIE D LR
Phenytoin o ifn i B 23385 - B BIE L, 1HHE
PR EBEROPIEE WS BE G Z ORERIEHE
BThHBHT L&~ L, MmHICA - 7z pheny-
toin (320 90% (xMiEEE, £ & LT albumin -
ABLTHEELTWHEZIRTWA, ZOZLIRAFED
FEERizds\ T, phenytoin O EE L VAR R BB\
HEEROFRE L o, UL LSFETRR AT
Lz & EBAfRL TU 5.

=D E T 1973 4E Booker and Darcey® i,
phenytoin ® {5 R & L O F AR O F B 25,
plasma OB L H bEH L IHEEL Tuow
phenytoin, B35 phenytoin & B & BIGREEL =
EREML 5. COMETHEKS S LiL, pheny-
toin © plasma ¥ H338 ug/ml 1L HE L T ABEET
&H-Th, HHESD phenytoin WL 2.7 ug/ml O
BIALISA BOREIER BZE I T T s 2
bbT, ZOfEMF L plasma EE AME A (27 ng/
ml), WEEFVEEE L L 5.7 ug/ml EENMEAR L
#- % ¥ T ¥, horizontal nystagmus, vertical
nystagmus, desmetria, slurred speech 7¢ & D&% 7
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FEERVEEIN VB ETHB.

InbnZ b, EEER D phenytoin o 2 HEHE
FWESEEH LY ‘AR AT o phenytoin (2 reser-
voir & L COREZRITTE R EFE LD LN
WSk, Licaio THREBE OBIE X b $iEEES o pheny-
toin WEAMET A LOoFNI W ERRE LV 2 L
5.
% & TR phenytoin B E WA LA F T ERNE
2 CabE, R Y albumin £MEREOEN
Flbaw - Licgs, BLOBEAKAE M EY %
B LB E 2% 2 bh5? Hooper et al® 397 A
o volunteer 1Z-o\ T plasma H ¥ Fl o phenytoin
#RE Lk = A, phenytoin DFEEEIIMER, EFED
DI BEEECFER S st A v E VERED
TENC X » TRE AR D> Tcb 0D, BEE, B
R, FFREES 0 BE I R\ TR phenytoin
EENEL oo TWHBDHH LD, Z ik albumin
35 X O bilirubin @ level "B Lz LI X HdD L
EEm LT 5.

BB X AR FBIEAREZ IR THR 515 phenytoin
DEAFBEEROE T, MPEAREOET &Ik
WiEEERBOEMZEOMAGCERL TW5 LD%E 2
FPPMB oI, SHREBHRODHECHTHD. o
Lo, BEAEBREOSS, M albumin level DX
TrRDOENINCH ST, MFiEEER phenytoin o
ZE&EDEZ LB D, ZoBE It albumin B D
phenytoin £ G REDE T AHEE I D, L T 52
Kinniburgh and Boyd*¥i3, BEBEBEEZEOME» 5
albumin % 7 # L, phenytoin # & B&, apparent
affinity constant, binding site D xF|~1- L = A,
phenytoin fE &R LI D LN T, BFiIzonT
PEDEERLIRWET LR TCE R L
3o T, BEBIC KT 5l phenytoin & & 23,
albumin B DHEGREDE TICRERT S T4 LiC
BB AR T A, ¥7:, Lunde ef al® 3+
HEOIEY L OFH L %4 o\, phenytoin
plasma protein binding iz 5t 4 5 EZ 2 2 & & L,
salicylic acid, sulfafurazole, phenylbutazone o ff
7 phenytoin DFEERDET 20 E IR Lz LWt
LT \pid,

3-2 MBS OFRREREDER

Phenytoin D g K3 R 3 X O b HIER 0 F I 12
plasma $RRE L » b EH R OREWRETH Z L0,
JEHERY phenytoin B E OWIELLETH 5 & & i~
7o, Lo Uien b, #HEE phenytoin & B ORIE DE
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Bz 5 T o0 ofBEVVEET 5.

BE— & 2> HEEE T phenytoin % 4B 3~ 5 123,
Borga et al® oFEZ I D2 OFELRAG-LR
T30, WTFhBRIEIEHTH VB EET S

A phenytoin o HIE L A IM0iE ultra-
filtrate 1XEEICH HMBE D I0BBEE LaviES L H
e, Lichd- €, #ERER phenytoin o lE il
BHORXKBEOMK XHE LT 5. To EERSFTCNE
Te g A — 2 — BB L lcdiciy, FENCI T AR A
DBETHD. LichisT, 1 HORMEIIBDHTELE -
T BECE 2 5ERISKIDOLBD B, FihNE
ERWCTIEARAEEE VLI B 5B I,

1974 & Bochner et al.*® i3 phenytoin 0 # 5 % 5%
T % 32 A B3 D&¥R N phenytoin 2 & » 3R
L, EERARE & EEEARE L o —— 0B %
RTZEXRWE L. £, phenytoin ¥ X UMD
HTCADBAFIC DTS, TOmBRNRED, MERN
WEHTVRE S MBI+ 5 2 L AR TS oBEN SR
F2I40 e i o CHEWE PR EE % monitoring 5 = &
VL, FEERFACIEME oW % monitor LTV 5 Z
Eieh, BRKRPLERIKE V. T, B
BEOAEPBRBH LS TIERIAE LV 25, B
2, IMiEAEEES phenytoin B 2 RIET 5 0 L £ix
D, PNREFRGTHM? BRI B monitor 5 2 &
MARET B 5.

— R EE Y o fiE (MDA, BRI OB &k~
DOWEEEREE L oflicit, LT o X5 B Wiz
2

For acidic drugs

_Ci— 1+10(Plls»plia) Xf_p
Cp - 1+10(PHD79K3) fs

For Basic drugs
CS _ 1+10(PKa~pHs) fp

Cp~ 1+107="® *fg
Cs=Concentration of drug in saliva
Cp=Concentration of drug in plasma
pKa=pKa of drugs
pHs=Saliva pH
pHp=Plasma pH
fp=Fraction of drug unbound in plasma
fs=Fraction of drug unbound in saliva
Mo A+ VLR DIgEE T BH % lonization constant
(pKa) 13, ThZhoflCArAEKIC L - TR, %
feiiiE () o pH 33— 7.4 Th v, FEEEILZ
O TP LT, pKa »iE o pH ity

FLIRER5E

Eh iz bR pH Iz X - TR R E TR X g% 5
7%. Dvorchik and Vesell**iz Xuf, pKa 8.5 X
DREVD, FRIX5.5 LD SWBETER pH o0&
BN X o TR EAEREY 5 )T L ST\ 5. pheny-
toin (pKa=8.3) I:F =ity 51T A hEER pH i@
IR AREEOLEE A vk L, pheno-
barbital @ X 51z pKa #37.2 LM pH &EuEDS
Ay, MEHR pH OZEIC L - Tl AEYEE TR

BT A, LLichh, EEICEER pH oZF
B X AEXWIET S 2 LT X - THEMICESEH
THAHT i), FETF® Nishihara et al.” 1t k- TE
HEE AT B,

I ik 2 > phenytoin ORE (T, ML DFEHERY
phenytoin DEEIZ—F L T\ 59, L LEYEE %
monitoring 3% B CMEEIR # BT 5 2 L i3k
B THIFI A\ . 1981 4 Monaco et al*® 3, 23 A
DCAMABEOIRE, MR, KM HIR+ O phenytoin
BEYRELL. FACL5E, FRAEE I, W
MEBE L » S IMER AN ORE OJ7IC X b B 7o iEB
PR L T i, o CAMAFICOWT S, FRT
BERICEL L pH X 5 v #5372 <%, phenobarbital =
carbamazepine ¥ phenytoin [E#E, MW J b R N
EoJh, MEMERNO T EEERHEBEARL T
BEWOIHENZ LD R OWTIE, M¥EH D
TR AR T & 5 B EhD T e, &
REE OFEY R TEE OBRFR e 0B Atk E D BH—20
B LI Y,

TCE TR T AP ASEDEFE &1 hiEE DBtk
1oL, 1978 £ Parnas ef al.™ OR&E N H 5.
oL, 8 ADTAMABE LS T T0C Dy
45 43 fE\ e BF O F o> phenytoin, phenobarbital
RE L. Zof55, phenytoin o HE I3 DI
BB, MEOEHIBE L HBS % 25,
phenobarbital E 1IF DM EIC L » TEEINS L]
HLTWA. Lal, FORBUILTMLL, Tk, F
A\ THI T ADs A% monitoring 75 £\ 5 X h %,
EY O R HEl OBEFIC L > TERRS RSB YT
BEDE S EHBERKRIC T L ARBETH S 2 &
b, FERHAVTOH T ADAF D monitoring (334
—IC T Twiews, Lasl, BEDEZ A, »
FThd bt T o EROBE,» e, SHOBE
RS L ZANBKE . BEILS 2 2 AME OB, 3
BERCIOECBERIE OIS L) A0 D, MK
LISt o3 iz & % monitoring A L {1 b & &AM
BEhBHEZATHS.
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4 P TAD AZ monitoring o) EE

EEIT TAPAE ZRE T HBROEYH SR
DD BRI IC O\ T, AR SR LU
HEMIcBHELAB LD TTRBIPTHZEEL, T
T, EEBEEESNEH T AN AEORIEE ORFIC
hudsds LERER LT R B Z LI T 5.

4-1 BRZE, THREORE

Gibberd et @l.®® (3443 phenytoin DR BT %
STV AREEED 5L, FHLWECMFRE
ARLIEBLCOWTHANLED A, TOTNTOESE
BIERERDICIREL TRHT, bk, BEMNTHRK
AEEROLTCIcEr, £fF02/3bELER
NTW5. REABHNZT bR T iniedic, #il
TAPAEDOMFREMEBE 2T X 5 BB 0%
&, ThEZELTICEELTCLE S &, ARIKFPEIL
BIOTHNENODL S Z LIBHETFHEEIhE LA
Thb. Lica-T, RARLIREOHTS (X monitor-
ing ECEBRDTEXKLMBTHY, HRIWIE=F X
5 TREOHR | ¥ TAHZEEFLWEEbLRA.
42 AIEREOME

— R O s S h oY, B, EASAE, R
BOBBLECHIE SR D, REEE X v EYom
R B R R B CE T 525, TRKBEEOYS ¥
TIP3 DR & EWF YR (BRI LA
TWw5b, RERSOHE I, IFcst)cthzE
LG BER SN b B EPFEIRBIC I AR R0 B D, &
DL EOEMEEYTEFHRBRE LS. FITADA
EOBRBEDRE, MP-—RARESEEREICE > C
LD TRENICEE R 2D obTEOTHSL. L
e T, ThURIOBEREEE > T\ oW R
RFHBEECL - T, TORIEMFIE LM T 5
LT ANETHD. TAPAEDEENETR
BET 5 % CoORMENE, BB L e oFd oI
D5~ L INT5" oL, 7o b 2T
7310 FEFRFRE o sodium valproate T iREE A K
3 BT, FHEiA 1 HEE o phenytoin 2 6~9 A TE
WK ET 5. X5t 4 B & FEEH o F - pheno-
barbital T3, ERWREIET S FT3~4 @M AES
BBk d™

HERRICoOWTD S 5—onfE N, MRy
EoHAZEHTHS. ALl dcFEEHoOR
phenobarbital ©it, 13 AL BAEE AL LD B
WA, R o 45\ sodium valproate 2 phenytoin
TIHREEHNRDLNEY. Lichi-T, —BEER
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RBIGELICE LT, BERER SR ORRE T
DORFRIC L - T, MEBEEBRET S - EnTFHER
NBHDT, ThbDI & ERICE - TRIEMEZFR
LishiEicbisus.

4-3 BEEDBREICOVT

Phenytoin OREANEE (2, T CIABRLTCL S
Buchthal et al.®, Lund® o3& o < —#& iz 10~20
pug/ml £ X T\%. Buchthal ef al DOFEFIIEL
WV R ARIE R b otk % phenytoin #EA
BHTHD, Lund FEFTT <7 &b 27 A1 E
Ll EoRFafFE I 3REHITH H, phenytoin DEHEE
BB 3EEREBER Licd D TH B, F Lo phenytoin
REERORBE & T ol HBE L o iz—E DBk
NhY, ZhwbhiEd 5 7c®icid phenytoin [l g E
7320 pg/ml, WEHEF phenytoin @ E &~ L C 2 ug/ml
I 25 EHr X 5 monitoring 477 ihuE
feblgu. LasLienss, ZpRoEE % phenytoin o
MAARERE, TbbiaREBED TRIZEL T
W O ORMBERD D, BRIFFEMEVWTANAR
F, FBRERBRBRREYREALL, Wb sEN%
U7 B E 10~20 ug/ml L\ 5 BEEE»BRT5
TEEDWTIE, BEWMELRbNS. Fxir, 1F
I 1~2 B UK RIER - X700 14 B OFER 2 5
Ly, = o34 M= phenytoin & fE 23 3~5 ug/m/
ThH-> THRIFIELTHH INcoTHS. T, B
BEIAHE A R IER T, EROAEDEELTTY
RIEVRTLEIE TN BEF DL 2 &b, BRIKIIZ
RLIX LIRSS Z L TH .

Schmidt and Janz®3.173 & D&M L OB
DI ARIEICK 3 51581k 7> ¢, phenytoin »
%\t phenobarbital ## 5 L, Th bORERIE L,
FhrThomFPRE L OBRGRY, OUBEEDEE
(initial therapeutic concentration) : 3 X% 16 » A
DEZEHARI R R IE 2 e BB L s\ IRRB i & T
ShichooliiRE, Q@QFRHMERRE (therapeutic
maintenance concentration) : 2R OFTICBRIC R
ERELECIHE E hic b oombiEE, /RSB
& (subtherapeutic concentration) : %} 22 #i [ & 1=
RIENZEL TG 2 hich- b oomEE, &
=o0nT Y -G dt. FOfERIZL %L, pheny-
toin, phenobarbital D I B H B E L - h £ v
16.06+5.68, 39.53+15.86 ug/mi THh, whEMER
BEIZHRLTNT7.84+5.45, 25.22+12.70 ug/ml ¥s
JOEARNBEE1212.78+£7.89, 31.89+16.77 ug/
ml THh- 7. EIH phenytoin s X 0OF phenobarbital +
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LKA EE LT ot v~ AT iFEFEOTELI
RS bhich, —EEeclflorsssted s
T, LYV EREOEY 5 IREFEOME 2HERFH
KB EERLTWAS, DL ICE—BEICR AT
LEDEECEALARLNRE D, ZhixEE b EE
BB L7ehi > TTADATRRBIENBZ 5T %
DHTHAHH EFERL T 5.

LAk, phenytoin o5 417 5 B & IcBHE TN T
W, RRBREBIRTELHEEEDEE, A b,
10~20 ug/ml DI FREZROZ LaME—DBELL
T, BEYRETHZ 3B« ORIBEA b S &
S utavAR

TADADIKRNAE, HEOEM L Lb, Sl
BREYRIHZ L IRETH DD, BT, TR
D LE

CALLEEDRE LI o pResa

n A RE—— R RRE
RIFHEAHREL, ThThoEED TAIAKD:
T, VHEDRE, kIODRMEHFEEYEDD L
b—HELEBbRS. LhLisib, KBknTh
BKIZRWTh, 25 LEBALLoRE T AL
b ONBRTH Y, SH S LcSicli-
o7 — 2 - DEBEI M EE IS,

_{Eliwﬁﬁﬁﬁﬁ-ﬁ%%ﬁﬁﬁﬁ
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