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Screening for 26 Diuretics in Human Urine by Rapid HPLC-MS

QIN Yang, XU You-xuan, WU Mou-tian
(China Doping Control Center, National Research Institute of Sports Medicine .
General Administration of Sport of China . Beijing 100029, China )

Abstract: Diuretics are banned by International Olympic Committee and World Anti-Doping
Agency due to their capacity of masking doping agents in urine, diuretics are also prone to
be misused regarding weight categories, screening procedures to check their presence in u-
rine in doping control are mandatory. A fast and sensitive liquid chromatography mass spec-
trometric (LC-MS) method for the screening of 26 diuretics in human urine was described.
Analyses were performed on Agilent 1 100 quadrupolar instrument equipped with ESI-inter-
face. 26 diuretics were analyzed in 6 min after liquid-liquid extraction with ethyl acetate in
human urine by rapid resolution HPLC-MS with Zorbax 30X 2.1 mm,1. 8 ym column. The
mobile phase consisted of formic ammonium-formic acid buffer (pH 3. 5) and acetonitrile.
In the full scan mode, the LOD of these substances were below 5 ng. The method was ap-
plied to detect diuretics after the oral administration of several drugs and also detect routine
samples. It is suitable for doping screening and confirmation in doping control.
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Fig. 1 Total ion chromatogram of 26 diuretics
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Table 1 Characteristic ions, retention time and LOD of diuretics
Compound Molecular mass tr/min RRT/min Characteristic ions LOD/ng
Amiloride * 229 0.454 0.111 230,232,171,173,143 0.2
Acetazolamide 222 0.538 0.132 221.83,58 1
Bendroflumethiazide 421 4. 437 1. 086 420, 341,328,224,197 0.8
Benthiazide 431 4,088 1.001 430,432,339,308 0.08
Bumetanide 364 4.773 1.168 363,319,80 0.8
Canrenone % 340 4. 909 1. 202 341,323,283 0.02
Chlorothiazide 295 0. 657 0.161 294,296,214,179 0.8
Chlorothalidone 338 3.068 0.751 337,339, 146,319 5
Clopamide 345 3.303 0. 809 344,346,231,189, 1.5
Cyclothiazide 389 4. 140 1.013 388,390,353 2.5
Ethacrynic acid 302 4,234 1. 036 301,303,243,245,207 2.5
Flumethiazide 329 1. 248 0. 306 328,184,248 0.2
Furosemide 330 3.689 0.903 329,331,205, 285 2.5
Hydrochlorothiazide 297 0.768 0.188 296,298,205,269 0.5
Hydroflumethiazide 331 1. 546 0.378 330,239,160,226 0.3
Indapamide 365 4.773 1.168 364,366,132,190 10
Mefruside(ISTD) 382 4. 085 1. 000 381
Methylclorothiazide 360 3.518 0. 861 359,323, 344 10
Metolazone * 365 3.761 0.921 366,259,179 0.2
Piretanide 362 4,222 1.034 361,317,205 0.08
Polythiazide 439 4.293 1. 051 438,418, 398, 324 0. 05
Quinethazone 289 2.310 0.565 288,290,258 0.08
Spironolactone * (canrenone) 416 4.909 1.202 341,323,283 0.02
Torasemide 348 3.436 0.841 347,247, 88,349.264,290 0.2
Triamterene * 253 1. 731 0.424 254,237,195 0.1
Trichloromethiazide 380 3.295 0. 807 379, 381,343, 307, 242 0.08
Xipamide 354 4,337 1.062 353,318, 254 0.01
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Fig.2 The HPLC chromatogram and MS spectrum of hydrochlorothiazide positive urine
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