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el RORHROT «c= A T2V VRURBYOA XS T =vTEY Y, reFRFY T ==
ATEVYVOEBREK I v /57 4 —CEDERERBRIT L. EBERY 7 r A AL v RS
vEVEEHLE. #3F a1k Cosmosil 5C ZHV, BEMEREML x 5 O%E, TbF=FUA-IK-
g (55:42:3, v/v), RT (49:48:3, v/v) AL, ¥ 1.0 ml/min, #H X 254nm T
Fot. NEEWHEIZAT/ evaefMALE. ZOBHHEBTE -e Fr¥FY 7 2=AT7X7 Y05
BRI~ RS D2, ChERBELBONY = FAT IVEETHRRICERT D

i xyfhikc &

BBEE3IELLML » 5T Opg/ml, LRTE 160pg/ml X TEBHEZ R
L7=. BRECHEZHEIML x5, REDBL2%BELRETD -7,

CDOFEERT =T EY

viEEY<mL x5 RORFPOERBYOREMETICHAL 7.

1 f&

T ez T2V @-TFN-1,2-207 2 = 1-3,5-0F
Fves vy oy) (LT PBZ LBEEE) % Stenzl? 1T
IO ERINKIEAT v A FRPIEAE - MEBEHEERTH
D, ML LIV AKEEHEKTIHEMAINTED,
SBEBETIRTWIES, Bfikd D VIEERAFROKRRE
HWbRh T 5.

v kFs PBZ ofFH ize t?2 LFIERALCTH
D, 7 == AEUTAEE T F VRS KRG R ST oA ¥
v72v7xY v (LT OPBZ LEEEE) RO r-e K
pxv7o=17&Yy (LT HPBZ LIEEE) 0 2#
OAFEEEREY (Fig. 1) 28bhTw3Y. 4,
%% 51k PBZ v~ it 5 hRBIRER A5 HEY
¢, v=Mml x5 ROKHD PBZ, OPBZ vt HPBZ
DRAEEREIC OV TR L.

thiF o PBZ RUNREHOEREE L LTINS K
?f””e), ﬁ%ﬁﬁﬂi”, HAZwa= b T 7 4 —0~"1F
OEERE s r=t 757 4 =219 (T HPLC LB
) AWMEIRTVWA. ZThbDd b, BADKERE
Bk k1T, XEESWEROTAZe= b 77 7y
— TR TS BT R O FEED LETHD. —T,
HPLC 3REHER A ESTHY, XRBYL SDyn
* () ssEBEILEMARN ¢+ 198 RE#HHEEERE E

BB 4-37-6
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Fig. 1 Major matabolic pathway of phenylbuta-

zone

HERNTED 0D, BEESNOHEIEESh
T\wb., #2T HPLC oW TBH Lt 25, 3
¥y HPBZ (3 f#f L= oBBMHErT&, —i
§-H7FmrF 7 b vea-hLE=y 7T VF-N, N-U7 =2
=Ae FIoFD (UFA7r7 7 b v ERE) CR&HE
L, MEOFEREEEID, 7=t 77 4k2K
DHBE — 7 Lichld, EEAMEITH 5 2 THER
BDHIEN Yot LnL, ZORELRENEIE
DEYV=FAT I VEEUERCEN T L THIETE
Loy, B H5, BREORVEREYE
3 L7
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2.1 BREBTHH

PBZ Rt* OPBZ i ERERTEBO T4V IV IV R
CE2vFY)—nLgEXhHHEL, ThfhA g/ —-LEVY
T—FA-AH=-FTLEE»D BESLALD O #H
L. HPBZ o&BREHR T3 r 7 =172V Y
BB TYROr 2V vyELD HIBL, <v¥yv-
~F Y VEBRILLEERLADORZERAL . NEEY
BoAF /e viEREy—-V v/ itlol I E2X7 VE
X HHE L, BHB=F1 b BER L-bO2ERL
fo. m=F)N, FrFe w75V, 22—, T
srue Ay, XVEFVEETE =Y AEFEME
TEM 50 EHEERRNOBFEFRABRE X 1T
HPLC AR LA. FothoRXERT BERTERD
REBERLZLOEEFERL L.

2.2 EBEBRUSFHERGE

HBEGKR s v= 57013, HY OB BERER VT
wBE UVD-1 BB sERLTERALE. X7 -
BT EBE 7 e o3, C-RIABRZHAWE. &
S AR EHAEEELRM D Cosmosil 10C,; #— F 5 A
(5cmx4.6mm i.d.) iz f U < Cosmosil 5Cys (15cm
X4.6mm i.d.) ®EHELTHEBL, » > AEE 40°C,
HEHEE 254 nm CfT-72. BEMEIHRL » 5 DBFE,
T2 b=t Y L-sk-HiEE (B5:42:3, v/v), RTIX
(49:48:3, v/v) #EHEL, %% 1.0 ml/min {7 -
7.

2.3 HPBZ (&R

K= —7 2 100ml EAELTES 4.1g N T
MNEBYE, Thk7bFe Yehofrtryva 2.3g
Y BEFOMz g, FBRT2IHEENEEES. Flic,
Fr 7 =T aV v 10g REKTF IS P75 Y

150 ml BB L, Fiefik=—7 1 200ml 2z .

THFERTE. COBRCHERBELVLECH B LT
P e FehoBERO - T ABKEML, TORE
BC2RM»EBES. KIEKTER, KILEBEAEWCEKE
7K 200ml ZABTOMz, BEORELSIMETSH. K
MEal L, chi 5% EMClEL Lick, =—7 1
HiH, KEE, WEE NV v AENRE, BRETHAESE,

EestRo BERS (AR IR 222 +2rXp HPBZ
LHEEINRK) 285, ChiEE=F1» LB &
L, g 183~185°C (rmrfE 181~184°C10) oniEe
ghiREE 8.23g (INZK 79.6%) %f87. hix IR =
7 v HPBZ 0BT hrH T e 5 2 F v
#H1 LEE L. k¥, ZOhT eI s kL HER
ra< b 57 4 =BT oD AHE, b (Re ff :
0.59, 0.13, BBAWIE : /e kL b-2 % ) — 1,95

WE, AE, W, 8 :HPLC zXx3v~mlL x 5 ROFEHR PBZ Lt roR#MoER 279

5 v/v) %5%, X, CDCl, v HPBZ & o PR

S LTCHEETSZ LN NMR 2= b LY bR

Xhi-. Mass m/z:324 (M+), 184 (base peak), 93,

77. IR (nujol) cm-1: 3270 (-NH-), 1720(-COO-),

1685 (-CON=). NMR (CDCl;) ppm : 1.20 (d, J
=7Hz, HPBZ-CH,), 1.40 (d, J=7Hz, # 7 w3 7
} v-CH,), 3.49 (s, HPBZ-OH, D,O Ti4%), 5.32
(s, 7 w35 7+ v-NH).

2.4 WEBHOIRK

PBZ, OPBZ R{uvshn 7 w3 7 + v (HPBZ Z{fi%)
#% lmg/ml OWETEETS 25/ — L BRER
BECTEREFRL, ThZh 400, 200, 100, 50, 30,
10, 5 RO* 2.5pg/ml OFEHKE AL, FARETH
BT L. X, NEEMBEORERRKIIAT /=
vk 60pg/ml OBETEETH 45 ) — VEREZRY
L, FUL SERRE CRREFTICRAE L.

2.5 ERE

B O U NERYEOFIERK 100 pl 2Nz, &
EEAMTRRERE L A EHBRE T v~mL 1 5
0.5ml Kot 2M Eefpfig@Ew (pH 5.0) 0.5ml %70
2T, 75y Ve iFH—CERMNTE. thity e
w2z v Tml 2Nz 15 4Rk b B THH LR,
5°C, 3000r.p.m. (1600¢g) T 10 HRELHEESTS.
KRG BREE, AREEHEZAC, VECBL, &
ZXMT 40°C CERREEETS. BREHCT =1
Yu-K-+FV=F7 3 v (55:42:0.5, v/v) DB
200 pl inx e, HEHEABRO7 59 Yo IFH—
TEMTS. AEUBEYEBRETDH D, BE 5°C
3500 r. p. m. (2200 ¢) T 10 R OSBE Lo, EEA
i snRBRECBL, F0 20l # HPLCORE &
Li. —F, RERBTIZY <R 0.25ml 2V, fili#E
N vEvyRFERHL, ML x5 EAROBIERZTV,
0 20 % HPLCOEK & L. 7k, RTIIARE
BB T, 2E HOBELDBRIELER L.

PBZ, OPBZ K¢ HPBZ ol r 5 RO REEE
2, Bohtcrsre<t /5 AONEBYED ©— 7EE
T FE— JHEBEOHERD, SO UDIER L
ERESRTAVCVTEHR L. X, REROERREOE
UV D RITE  FEED FH P TIT - .

3 RRBRUFEE

3.1 HPLC Oa3EEHOKRE
PBZ, OPBZ Kyt HPBZ o HPLC & & %4yBfiL,
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BEoOBEHEELA, THEDORUHEHEO-® o) 5 A
CXBHE VDD, L TEELRIHBHEI»S2LLT
Cosmosil 5C;s %AV, BEHC OV THEAKRF L L
A, MLx>Tik7+ b=ty n-K-BEifg (55:42:

3, v/v), RIRCI: RaR@HE O HENBLERL,

BEHOHERAE TE 2 (49:48:3, v/v) 2ET
DREREELE 2. Lo L@ HPBZ iz koD k5
REERB B Ly ote. Tighb, HPBZ X0
WKk ~Nfe X5 wERS, HAVIRERTHEY TS L
CXsaT, BRELII RS 7+ viEREHEALTS.

—F, TOITeSr ki zeekin, HBH
S mAVv7: HPLC oBE#H+ ¢ HPBZ & o &R
aLich, Fig. 2 OFRRLI. 7r= b 77 4D X
SN 2EDHHME— 27 L LTHREZh, LrbZ0oHE
HaREOR@E L DB Le. XA TrF 27 vk
DN S B0 HPLC o4&kt OPBZ 0% h
BIE—H LT,

100
® i A
o
3
g
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Fig. 2 Time courses of equilibrium state between

r-hydroxyphenylbutazone (A) and §-capro-
lactone-a-carbonic acid-N,N’-diphenylhydra-
zide (B) in acetonitrile-water-acetic acid
(65:42:3) used as a mobile phase at
25°C and 40°C

O:A, @:B; Temperature : — 25°C, -- 40
-]
C

Fig. 2 0EMIz» 7w 5 7 + k% HPLC oS
D —2>THs 7 b =1V r-K-Kf (55:42:3,
v/Vv) CEELIcE &0, RHEOFBICH > WEEED
BELOE(IEY HPLC X hRDHOTHS. BE
N 25°C oFL, 7w 7+ vE(B) BEROKSE
LB EAL, Thicpivs HPBZ (A) 23,
2.5 BT A L BOHIMKH 9:1 OFEESWE -
fo. X, BE% 40°C K LBATHPEEREL #E L
7B DHRT, HPBZ ~ 100% 13E# Uitk ote. —

Vol. 35 (1986)

F, PTRF I ERT AN Y KEKRBTHERHIC
HPBZ 1z &¥(b (AL E) T35, Ky X
b+ HPBZ #BEHCEHEL, »7e57Fvy~0D
B ba RN Lichy, BERUTL A & B oklkst
9:1 OFEEEYEE 2 n, FORBAEE I
DEBWZEDRHBP L., £ THTwTF 7 bR RE
LA LUi-keEc HPLC R EATA L2 L,
HPLC oBEHOMER Y —ME 2 B, Tiebb7
F=FrUA-K-FV=FLT7 3V (55:42:0.5, v/v)
WML, “h% HPLC tiEA L E 2 ATHL
7océ¥kh, HPBZ OB —v—27 L LTHBHETHZ LN
TX7-. Zhit HPLC ~on A% HPBZ o—hin
TrI 7 b VCEEAETSLDLEEL RS, Fig. 2
bbb k5 HPBZ oiHEHE 21 4 AREL &
¢, XFRD L5k HPBZ inbh 7 r5 7+ v~OR
PEALEE DB 7o, HEHT E HPBZ B —v— 2 &
LTEHTE b0 LBbh5. ks, HPBZ x5
o0 k5 kEEAT HPLC R L 3 EEEOWTHho
MR E W THIEHI T o,

3.2 koK

=Ml x5 BRORENSD PBZ RORB O R 3
LT, MEBERC pH o SR Lic. Hh
HEHEEIML x> 0BE /7rr 28 Y, XRTIERV
€ UBIFREREE 2 7. pH (X 2~6 ¥ CERERNCE X
THREF Ly, pH 5~6 »ikd BR<, pH D{E TR
mu x5 BROCRBS A% M Ihi.

Fig. 3 wo~mL x5 RO R Ora<t 735
A%RLE. Wihd Lix75 vz, 11 PBZ 5
CInBbhic@ABoOorsre<t 75 4THD,. ML
RUR3k PBZ,OPBZ, HPBZ R O'WNEEREME OIS
Hard & Xh, ThbLoHBMEIIERRS W HERT
LT — 2B L Twigw, feds, PBZ 85 IRH
H¥D 7 v=< v 73 Tk PBZ, OPBZ, HPBZ |41z
R#pLBohs2ADC—7 (4, 5) »EHIhT.

3.3 BERBOEN, ERBERUERMOKRE

75 vz MmLx5 0.5ml w PBZ, OPBZ R
HPBZ ©3%L $#4 0.5, 1, 2, 6, 10, 20 (¥ 40
pg/ml OEEL LB XI5 HML, EEEC - T#H
FLBRBEEER L. Bbhfc/r~<}t 75 20NE
#aEI X35 PBZ, OPBZ KU HPBZ O v — 7 H
B (X) ¢HEmE (YY) CoMESAYES RiFic
BERBEFREIE BRI, X, B/PIFEIEC X b ROIEF
x4k, PBZ: Y=16.75X+0.09, OPBZ : Y=13.43X+
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Fig. 3 Typical chfomatograms of the extracts
from horse plasma and urine

Chromatogram : A plasma extracts, B urine
extracts, I blank, II administered. Peak :1
HPBZ, 2 OPBZ, 3 PBZ, 1.S. methenolone,
4 and 5 unknown metabolites. Mobile phase
used were acetonitrile-water-acetic acid (55 :
42:3) for plasma sample and (49:48:3)
for urine sample. Flow rate was 1.0 ml/min.

0.23 % HPBZ : Y=17.61X+0.04 TH b, Thi
HMBSRE () 1% 0.999 THoto. X, 6pg/ml DIRMM
wisi3 % PBZ, OPBZ K vr HPBZ 0 HWEH (&«
n=5) xrhzth 1.4, 1.2, 1.5% THbv, BEZLH
(£4 n=5) % 2.3, 1.8, 2.0% LRIFTHolc. E
ERFRTIELL 0.25pg/ml ThH 7.

—%, 75 v7R 0.25ml . PBZ, OPBZ Rt
HPBZ * %4 1, 2, 4, 12, 20, 40, 80 K% 160pg/
ml ORE LD IS CHEML, RBCREREERL
Tl H3HELY FEAYHED B EREFE - E6H
to. XEFDE EZoEYERIL PBZ: Y=31.15X+0.87,
OPBZ : Y=29.48X+0.61 K HPBZ : Y=39.84X +
0.74 THH, W“Thi 7=0.99 THo7t-. X, 12pg/
ml O st 5 PBZ, OPBZ Ky HPBZ nwHK
ZE (4 n=5) xEthFh 2.0, 1.2, 1.7% TH
b, BHEXE (&4 n=5) 2.1, 1.8, -2.3% LB
Thote. EBBRFX3IELD 0.5pg/ml THoie.

PBZ, OPBZ ¥ HPBZ ol : 5 RO BMH 6D
EINE %, ML x5 0BG 1~40pg/ml O BEHH
CEWT PBZ 22 839 LETFHHIOD, flliiivTh

WE, Af, M, H#:HPLC wx3v <Ml x 5 ROERH PBZ 2 o R#EWVOEER 281

3 95% U EDOBWERR L. XRTIX3I&ELDL 2~
80pg/ml DFFT T 82% RBE ML x 5 i< s
B o Tieh, THIRMHBETHD X v vieHd
HBEMEIE D EEZDLND.
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Fig. 4 Plasma concentrations of phenylbutazone

and its metabolites in horses after single
~and consecutive oral administration of

02468

phenylbutazone

O:PBZ, @:0PBZ, A :HPBZ; — :single
administration (3 g/head), --: consecutive
administration (2g/head, once a day for 4
days). Plasma samples on the consecutive
administration of phenylbutazone were colle-
cted after the last administration.
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Fig. 5 Urine concentrations of phenylbutazone
and its metabolites in horses after single
and consecutive oral administration of

phenylbutazone

O :PBZ, @:0PBZ, A :HPBZ; A :single

administration (3 g/head), B : consecutive ad-

minitsration (2 g/head, once a day for 4 days).

Urine samples on the consecutive administra-

tion of phenylbutazone were collected after the

last administration.
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3.4 EEREKOFH ;

fhTEE 450~550 kg DOEEIEE 4 B PBZ #&n T
AL (3g/#H) RO 24 MR CT KERS 2g/
Bix4 [\, HRELE, RRRID L, L x5 ROR
H1D> PBZ L 2 DfGHWOBRELIE L-f%, Fig. 4
KU Fig. 5 wR L7, ML x 5B Tik PBZ KR4y
i, HERERCREES &b 2~4 FEITRSML
5 HRE (BERS 30.2pg/ml, REHRSL 21.54g/
ml) &FE Lk, ERA L. PBZ o ERIAT R
(7.2h) RUOREHSG (7.7h) cRkEhEIRDLHR
3, Maylin®® 2384 LC\ 5 RERST X 5E8H 0
IERTRD bhvieds - .

—7, Rciz HPBZ t OPBZ »xf#H% CH
h, RE(D PBZ RHBETH-7. X, KEHEFTIX
HE#EEC -~ OPBZ 2335 L < #n L 7.

AR EBEPRBEELOEEMEC IV Thbhi
HOoTHY, TZIWEHRTL. XEAHEITEL, B
SEBRIEB IRV EEADREELETRALH
FIER XBER23UD, SMEMEERERABRERT
EHEEROHERICEH#TS.
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A

Determination of phenylbutazone and its me-
tabolites in horse plasma and urine by high
performance liquid chromatography. Tatsumi
SHINOHARA, Osamu IsHIDAKA, Tsuneo TANAKA and
Atsushi Momose (Laboratory of Racing Chemistry,
4-37-6, Kamiyoga, Setagaya-ku, Tokyo 158)

A simple and reproducible method for the determina-
tion of phenylbutazone(PBZ) and its metabolites, oxy-
phenbutazone (OPBZ) and y-hydroxyphenylbutazone
(HPBZ), in horse plasma and urine by high performance
liquid chromatography (HPLC) was developed. Plas-
ma (0.5ml) was diluted with 0.5 ml of 2 M acetate
buffer (pH 5.0) and extracted with 7 ml of dichlor-
methane. After centrifugation at 3000 r.p.m. (1600 g)
for 10 min, the organic phase was evaporated to dryness
under nitrogen stream at 40°C. The residue was dis-
solved in 200pl of acetonitrile-water-triethylamine
(55 : 42 : 0.5) with sonication and flash mixing. After
re-centrifugation at 3500 r.p.m. (2200g) for 10 min,
supernatant was transferred to a micro test-tube and
20pl portion of the solution was applied to HPLC
(column: Cosmosil 5Cig, 15 cm X 4.6 mm i.d.; column
temperature: 40°C; mobile phase: acetonitrile-water-
acetic acid, 55:42 :3; flow rate: 1.0 ml/min; de-
tector: UV at 254 nm). It was undesirable for the
quantitative analysis- that HPBZ was split into two
peaks on a chromatogram, because of equilibration of
HPBZ with dJ-caprolactone-a-carbonic acid-N,N’-di-
phenylhydrazide in the mobile phase. However, this
isomerization could be prevented by dissolving the
sample in a solution containing trace amount of tri-
ethylamine, The retention times of HPBZ, OPBZ,
methenolone (internal standard) and PBZ were 4.1,
5.3, 8.1 and 12.8 min, respectively. Urine (0.25 ml)
was treated by the same procedure, except that ex-
traction with 7 ml of benzene and mobile phase, ace-
tonitrile-water-acetic acid (49 :48 : 3), were wused.
The detection limits of each metabolite from plasma
and urine were 0.25 pg/ml and 0.5 pg/ml, respectively.
The proposed method is reproducible for the assay of
PBZ and its metabolites in plasma and urine, and ap-
plicable to the pharmacokinetic studies of the drug in
horses. '

(Received October 11, 1985)

Keyword phrases
determination of phenylbutazone and its metabolites;
horse plasma and urine; reversed phase high per-
formance liquid chromatography; UV detector.
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