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Abstract A hih perfomance liquid chramatograph ic(HPLC) method was estab lished for the smut
taneous detem ination of 3 dmgs for diabetic mellitus (DM ), nclid ng metfom in hydwch brie
glipizde and tel isartan 1 urne Themacranolecules in urine samples of DM patientswere firstly
removed by acetone prec pitaton method and the supernatants were dried and redissolved nm etha-
nol Then the extracts were analyzed by HPLC coupled w ith a diode-array detector The separation of
analytes was perfomed on an InertsilODS column by grad ient el ton usng aceton itrile— 2.5 mmol/L
SDS— 20mmol/LL NaH, POs soluton ( fH = 4.6) asmobile phase The recoveries of 3 diabe ticmellr
tus drugs were n the range of 826 — 113 with relative standard deviatons of . 6 — 3. %6 . To
obtan hhest sensitwity, different wave lengths were chose for different drugs The detection lm its
were 13.6 Hg/L. form etforn in hydwchbrde at 232 nm,  31.5 Hg/L for glipizde at276 nm and 57. 0
Hg /L for teln isartan at 297 nm, respectvely The lnear ranges ofmetforn n hydroch bride glipiz
de and teln isartan were in the range of1.0- 100.Q 1.0-100.Q 5.0- 250. 0mg/l, respectve
k. Them ethod was used to detect the contents of 3 dugs i real urne sanples of DM patients The
resu It showed themethod was app licable for the study of DM pham aco m etabonam ics
Key words diabetesmelliug urne high perfom ance Iqui chramatography metfom in hydro-
chlorid¢ glpizde tel isartan smultaneous detem nation
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ride) (G lipizide) (Ten isartan)
2 [3]7 2 [4] 2
B [5-6]
2 , II ,
AT1 .
3 HPLC GC-
MS HPLC-MS T 1 2 3
[4]7 ' 3
3 ;
[15- 17)
1
1. 1
- M P230 pH M etex ( Coulter Avanti J25 B eckm an ); Cis
SPE (3mL/500 mg Agilent ); ( C lassic UF)
, LC-10Avp , SIL-10AD SPDM 10A vp LC Solitbn
( . Sgna ) ( )
( ) ( ;
M illiQ
1.2
InertsilODS-3. 5 Pm( 150 mm X 4. 6mm, 3.5 Hm); A pH 4.6
(SDS 2.5mmol/L) - (20 mmol/L) , B ; : 0~2min %
B 2~ 12mn 3~600 B 12~ 17min 600 B 1.0mL/min : ; 20 BT,
200~ 400 nm , 190~ 400 nm
1.3
Cis R 1 g/L
1.4
1.4.1 9 2 (
), 6 3 , (60 £12) (71 £15) kg 6
( M1~ M6), I ( Gl),
2 T1~ T2)
1.4.2 20mL 100 mL , , 80ml, 4°C 5h
; 8000 g 15 min ; , 4
mL S0 BL I ml, 0.45Hm
2
2.1
s - s CIS
, SDS , 3
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SDS H 1082 4350
( ) 4 VY U N
, 2. 5mmol/LL. SDS- 20 mmol/L
14.52
(1 4.6) -
.3 DM HPLC
_LJM ]—u\_'..—f C
1 , =
14.52 13.50 10.89 mmn
2.2 » MJ v
e T
1 o/L — —
100 IJ'L 1 mL 0 5 10 15 20
t/min
100 mg/L
1.0 1 3 DM
Fig 1 HPLC chiomatograns of3 DM dmgs standands
5.0 10.0 50.0 100.0 mg/L A. metbm i hydwochbride (100mg/L), B glpizide(100mg/L),
; 1 g /L, C. tel isartan(250 mg/L); injected vohme20 B I; detection
wavelengh: A. 232 im, B. 276 m, C 297 mm
5.0 10.0 25.0 50.0 250.0mg/L
) “1.27 y Amg/L) )
(SN =3) 3 1
, , 0.999
1 3 DM
Table 1 Regressbn equations and linear ranges 0of3 DM dwgs
D g Regression equation r Linear rangeP/(mg* 17 ') D etection lim it P/(Hge L")
M etbm in hydroch bride y= 58. 8P+ 0. 743 6 0.999 8 1. 0~ 100. 0 13. 6
Gliprzide y= 10. 80P+ 0. 22 2 0.999 2 1. 0~ 100. 0 31. 5
Teh isartan y= 12. 41P- 0. 009 2 0.999 2 5. 0~ 250. 0 57.0
2.3
2.3.1 ’ )
) , 3
, 3
, DM 20 mL “1.4.27 R HPLC
2 3 8% ~ 1130, RSD
3. D, , 3
2 3 DM (n=3)
Tablk 2 Recoveries and relative standard deviatons of3 DM dwugs( n= 3)
Dmug Sanple Contentm Mg Addedm Mg Foundm Mg Avemge recovery R RSD s, bb
M etfom in hydrochbride M1 12. 39 10. 00 22. 57 104 2.2
M2 7. 31 10. 00 16. 97 92 1.7
M3 9.19 10. 00 21. 77 113 2.7
M4 6. 82 10. 00 15. 91 95 2.8
M5 11. 61 10. 00 19. 56 91 2.4
M6 3.92 10. 00 12. 69 87 1.5
Glpizide G1 1. 06 10. 00 11. 82 106 1. 8
Telm isartan T1 7. 15 10. 00 15. 26 88 3.1
T2 11. 62 10. 00 17. 79 82 1.9
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. “LY . DM 3 HPLC 2
1 3 R 2 a b c 3
3 2 2
, 500.0 mg /12 b
1.91~ 8. 98 mg /20 mL, 5 , 17
2
c a
b a
L ,_rxj\ﬁ M1 B ba C
I S R s — 1 (/)
_ A ¥ S S M3
_ A I N Y1
~ O —
e ‘ M6
! e A/\\-J‘ B | ST N | |
QL wille i _M\A/M .
— LKML“”LM" T2 K . _JL_AJ\~A_/J\~——MNL_ A T2
0 5 0 15 20 o 5 1 15 20 0 5 10 15 20
t/min t/min t/min
2 9 DM HPLC
Fiz 2 Chom atogran s of different urine sanples of 9 DM patients
M1-M6  treated w ith metformn in hydwochloride G1:  treated w ith glipizide and
metfom in hydrochloride T1- T2 treatedw ith el isartan and m etforn in hydroch brid ¢
detection wavelength A. 232 m, B 276mm, C. 297 mm
3 (n=3)
Tabk 3 Analtral resulis of3 DM dmugs n urhe sanples of DM patients( n= 3)
D g Sanple Gender Age(y) W eight(kg) DM (y) Dose of drug (mg/12 h) Content in urine (mg/20 mL)
M etom i hydwoch bride M1 M ale 60 69 10 500. 0 4.76
M2 Fanale 60 56 3 500. 0 3.51
M3 Mak 72 77 3 500. 0 3.77
M4 Fanale 57 61 16 500. 0 2.78
M5 M ak 52 73 3 500. 0 4.76
M6 M ak 71 80 14 500. 0 1. 91
Gl Fanale 63 65 10 500. 0 8.98
T1 M ak 48 78 7 500. 0 1. 68
T2 M ak 62 86 9 500. 0 1. 95
Glpzie Gl Fanale 63 65 10 5.0 0. 42
Tel sartan T1 M ak 48 78 7 80. 0 0. 15
T2 M ak 62 86 9 80. 0 2. 45
3
2 2
, 232 276 297 nm 3 M ,
2 3 2
: DM DM
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