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EREMAERE 1003FE 8T
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IR RANB T XHPLCRE

 BEEEHRE RHL feR
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# W FEITTEEPEANLE. BEMREDESITEERBe-BE XL RO RIES
FHENERGAE-E RIS, REREER>2%, A#5ENREF. MEFRER<10min, &
E&EnirRtt. EE4REEE, HAERARWENERRE<E 3%, EE£E R Mo-E EHLE
RELREHEROEEENR, R he-BEELERN0ag/ml%, SHiyNiong ml, EieH
SRR R FREFANEHRIRETE, 0.1-10u/ml FEK, ZXERMe-EEEER

FEHRENSREXER

. o 2
%KM LS, -EEESE T, SAXESRE PR K

5

@SR Ri46.1

2% 15 /R(E %3, metoprolol,M)
REMNE R ANE BB HEBERF.
HE AN ER-BRELE/R(a-hydro-
xymetoprolol,a-OHM)® & @K & &5
B 5 % Sk (genetic polymorphism),
HERERI-BAREE SRR —EEE
LD, MEMMEEBME «-OHOM &, 7T
BTFHRAXHERESSEEMY (o #5 % F
B, AAETEES S Gl (H-
PLC)-3ge MY, K XMRED 2
/R (propranciol, P)» Jpikity, A RKH
B PAHPLC- %00 00 E: R et 3 2 A i
o 3 B R h M a—OHM i H s,

R OF

1. KRN

MERERISER (MitAstradf] £/, #
290291, ) HERMHH SRS ME, a-OHM E
HEe i RE M Astraly] . M KI5
i, EREARKEESigmasrT), REEFNSD B
=ARER R,

HEMBET L, c~OHMESREI B B
ZIRRMER, s HRREARREELI00kE /ol iR
HRERNPEE, FART-0CHKEH, WS
A BT T AR AR B R BT PR TR B AR K R RIMO
a~-OHM¥g s .

2. HEBSE ‘

R Z 000 /minBfy10min, WA LMFE1ml
THREEREN, MALLelHES P, 0.25ol1mol /L
Na.COu7kiFiki, WEIRRS, BiTASnI _$AHE,
G RiR SR 305, 3000r /m in .3 10m ia, FEE L2
A, HFHHEEAR —REREN, 0 TREHE
SEWT, BRETHRET K. %5 IFHE 1ml
B aiRRREERE Y. 3000r/min .0 15imin,
W B 200 133 #4317

Al 5 7 7 2 00 2 5 O B m L A, A0, 5 g
AP R0.2m130% = M Z 5%, B5/53000r/min.
ELo15min, BE0.Sm] FiME T EMGRERN. WA
0.2ml 1.5mol/L NaOH RS, BmASmI_§F
Ko, BRIER L.

I e 3 B A f 11 SRS, 755 P RE R 53 B
ARFEHERREEM, o-OBM 5. BSEH
dip el 2 Zit Y

3. s

HPLC Z#/MShimadzust FLC4A X, SPD-

e RS EEERENERTES RS
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SAVEMNRT KR, Rucodyae 7125 3L %,
SCL-SAFR &5, C-ROANEL MU % Wate-
rséhR] Novapak Plenyl 2,9%150mm &34
R. #HEEEEShinadz UV-285 §5h 3k
JERE 5 R ‘

% R

. BRHEK

#M. «-OHMEPHER $HIE T B
HRE, FRACMEE, SR EW,
ML BB 22snm A — i, O
BT i 5 2250 m,

2. BiESHEH

R 9 ERNRMHPLCE, #ET
A FPE RN, B ahiE R fpH, HF
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AR EAAEAUEEE LB EM,
HIRfEE 30T, BEfHE 90% A, 0%
2.5mmol/L Bz B MK, 0.05% ¥k
ZERAR, WMl 2mi/min, ¥ #ERHE
)RR, R, HABEZ S AR
(® 1, «-OHM, MEPHEEHRE (RO
£-/5.2min, 7.0min f8.6min, H LA
gﬂ]*ﬁ%ﬁﬂ(jlss CB E’ %Rt$ﬁ5’|‘, ‘:ﬁ;
A R

1. &Rt ' .

WME 1R, SHMmE. RS EERE
Bvh, ZEREgHgSE BT RE. R
ERME, TRERMEREN (—AR &
AESE KRAEEHLER SMZ TMP,
BURER. MM, ZBiAER. BEM. m
M. PMREEH, AANEFEET R,

BES B ME G E., ERBEWEETH RAXEERTN GRS,
- (A B ) (D) (R (F)
2
1
3 H3
3 3 ; 23
J | 1 l ‘
! .
/ 5 ,ﬂill
A NG ..a-i e i - }UUL
AT 6 12 0 NERT T S S R )
miag

chromatograms of a=hydroxymstoprolol{ 1 ), mstoprolol{2) and the int-

ernal standard propramelel{3)in human urine, §aliva and plasma, (A)
pre-dose urine of a subject,(B)0-8 h urine collected from the same subject
who had teken 100 mg metoprolol tartrate, {C) pre-dose zaliva, (D)
2h saliva after the subject had taken 100 mg metoprolol tartrate;{E)bla-
ok plasma, (F) plasma containing 0.5 pg of m~hydroxymetoprolol and

] metoprolol hase respectively,
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1. B EREIM

2 Ty ey Bl 2 L 3 Bl Ry 0295,
TREAHE OV B5%, EFRERTM
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fla-OHMpy Big MM £ b 10ng/mi1, X
e-OHM 7= i3 shAsong/ml, SRS
T - MR Y, HPLC-3&58 #fl] g A8 0,
HETF Rk #FEHPLC- e RmE",

=1,

Extraction afficiency of metoprolol{M) and s—-hydroxymetoprolol(s~OHM)

Extraction efficiency{o)*

Compound —— o . I -
0.1pg 0.51g 2.56E Sug 104g
M 95 1+4.2 93 244 4 92 013.6 95;.‘14_6 93 1+2.7
{4.4%) (4.7%) (3.9%) {4.86) (2.8%)
o—QHM 96.0+3.6 97444 4 88_.3+1.8 94,3425 94 843 9
{3.3%m) {4.5%) (1.9%) {2.7%) (4.1%)
—,

* %45, n=6, The values in parentheses represent the coefficient of variation

5. WEm KEMBEE

HWRFEEF—R, NEFRBREZ
MAle-OHM g6t REREME, LURETF
R R M Rla-OH Mgy jR 48 5550 e 5d W 52
(F#2), EREPAEETRRHBEERESR

*2.

¥, BeSh, B—itERRdERR. KT, ABH
HEERE, TAETF 300 XEE, 45
E.g E&%& 6, 3, 13 1-5de! ﬁﬁ&
15dpy, MATla-OHM @ T B3 {L(CV iz
56 pIYY, MRE FRKMAT, MBe-OH-
M= 15d iy B EM.

Intra—day and inter—day variation in the defermination of metoprolol

and g-hydroxymetoprolol in urine (¥+50D)

Concenttetion Metoprolol n‘-.-hydro:':y:‘uetoprol.ol
(ug/ml) Ares ratio Ccv Area ratio Ccv -

Intra—day{n==6)
0.5 0.1924¢, 012 8.3% 9. 17749 008 4 506
1.5 0.595+0 028 1,7% 0.58330.019 3.3%
2.5 1.012+0 029 2,9% 0.99530,044 4.8
5 1,915+0 095 5.0% 1,857+0. 088 4. 8%

10 3.98440.211 5.3% 4,03140,113 2. 8q

Inter—day{n=>5) :
0.5 0.190+0.007 3.7% 0.1884-0.004 T4 8
1.5 0.5861+0,021 3.0% 0.556F0.011 2.06
2.5 1.0804-0. 042 3.9% 0.992 40,054 5.5 .
5 -1.946-40 057 29% 1.908+4-p 042 2,20

10 3.856+0.170 4.4% ~3.936+0,181 . 4. B

e o et BT R~ T 1 i A, C MRS S —
FEEE, Mflc-OHMBEEBITFHS i

6. ERAHE

APEARGEY, REBETHE, =
sEEE, 0. 1-1opg/miKTEEA, AR

*F (H2). BAIRLEPYRFrER P
HAFEHTR, ROLETERFMAR
Al EHMMe-OHM, 53 ArbRER 55

s 90 o
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up lﬁ-)
Y S LORST L 40 4D
r =h esmm

Lacente ilmn (w3’ mh

I
Figz,

REBINEATE., RALEBRREG
KM ERIMAEGRIE) , EREW
0.5-10pgHFAmY/ KEEEN, FMEL)
RER (th) ER, MAa-OHM B R T
MSEXE (M9>0.99) . NLRAF# 5
REFRERA S B S ISR R EESE
RS, PH>0.05, Eit, PRERIN IR
BEERNERANEEERRESE, -

wo®

M, a-OHM WP ZAF &L LS,
R ARG ENLah—8, HEAR
Helrs, EeiRRnegE 82T
w*, ik, LR HPLCHRE, X
IR SR TR, WEFERN Y, BN E
ERAEZEF ERRYOREEFXNHPLC
-RABWNE, SEEEF, BrnRgE,
FEBNEREMES S, 0. 1-1opg/ml
REER, TiHRRERIMERE B, M
fe-OHM MERTFHMEXE, A EH
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LBy

ll]r

Y =0.505 % FO00030

T =0,9495

. . i .
" H 2 3 a

Area ratio

The caliberation curves of a-hydroxymetoprolol{A)and metoprolol(B),

B 55 et iRd sy HPLC- 55 R ik 135,
R AT ERER, i AR B HP-
LCR¥ &R RME, EERTEAR
P B 3B 5 s AR B P T B S04 3 A R
& AP MAa-OHM AR & T
& BEBMFEERS SEERE—
Tk BRI, s Bk i,

8 ¥ x R
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DETERMINATION OF METOPROLOL AND
a-HYDROXYMETOPROLOL IN HUMAN
BIOLOGICAL FLUIDS BY ION-PAIR RPHPLC

Tu Zhiguang, et al

Dept - of Pharmacology

An ion-pair teverse phase high performance liquid chromatograph method was
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BEpER i 1993 BRI 2 4

PCREZARFEME RSB FE P i B FH

AR ETE kAH Sl BREEE amR

R 587 /o]

W W AXEAPCREARNAZEFADNAGT WHE SR EETB(1128bp), K =
EEREIMe#RihE, ARBREESEEDNAFRAG . RETRBREFFITEK, A6k,
BEMCH ABEBEAHMER TN —MEE. ATk

XM PCR, DNAFEFIGH, ARSEEN, IFRSEEMIEBRR

hE43%8 Rs587.1, Q78

WS KB BB R AE H B B
o RMVIA RHEY, MHSREE W B E
FE N RS KB BB RANORE 22—,
FENAIE, BAERE T R EFER
B RERN BRERES, PHKS KNS
HER, FUTHRREBER UK E 2
B, CYRURTTREFF R AT IR K
i TR TTH— BP0 RS K1 S5 Thet
BISKR, X RIBIIEBES R AR BB AR R
B R R ERRFEER X,

BB TR RS KT
#; WASNEMPTED A S H 4 DNA
(Genomic DNA), it s (Shot-
gun cloning), Rz MEERFEFISH L
W RS KERNEHEREPA . TR

|EAEAMBRESE &R,
PCR(Polymerase Chain Reacti-
ON)RFERERE XN B F iy
DNA gk, Xy g 8
ETFTRA=ZTSERWOESE . &t DNA
FiE BB RS iR KB R 3 DNA
WM 357 Ly ADNARNSR I
B, EHARNERERRRERER
-, 1988 45, Mivano % A" H PCR
HEAY MBS REHNS o A Br(165bp
b ELE BB TREZTBERAE HERS
KREANLAHAER, BEENATRUFL
SEMLRZEE, BITER PCR FEMAA

o ThEHEE LR

developed for simultaneuosly estimating metoprolol aad its metabolite g~hydroxy-
metoprolol in human plasma, saliva and urine. The extraction efficiency was abo-

ve 906 in urine for both compounds,

This assay procedure was reproducible and

precise for metopralo! and a~kydrexymetoprolol, as judged by the coefficient of va-
riation< 8. 4% on inter-day and intra-day determinatios at all coaconirarjons exa-
mined. The minimum detection limit of metoprolol was 10 agfml in plasma, saliva
and urige, and that of a-hydroxymetoprolol was 50 ng/ml in plasma and 10
ng/ml in saliva and uring. The calibration curves over the range of 0.1-10 pg/ml
for both compounds had high linear relationship and reproducibility, either by ex-
ternal standard method ot internal standard method using propranclol as the intern-

,al standard

KEY WORDS HPLC, mstoprolol; a-hydroxymetoprolol
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