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Determination of Mildronate Concentration in Human Plasma and Urine by LC-MS/MS and Pharmacokinet-
ics Study

LI Xue-qing, SONG Wei, FENG Zhi-jun, ZHOU Lun, GE Jie, DING Li-kun, WANG Mao-hu, WEN Ai-dong
(Dept. of Pharmacy, the First Affiliated Hospital of Fourth Military Medical University,Xi’an 710032, China)

ABSTRACT OBJECTIVE: To establish the method for the determination of mildronate in human plasma and urine, and to study
the pharmacokinetic characteristics in healthy volunteers. METHODS: After precipitating plasma and urine sample, LC-MS/MS
method was adopted. Dikma Diamonsil C;s column was used with mobile phase consisted of methanol-water (containing 0.2% for-
mic acid, 0.3% ammonium acetate) (31:69,V/V) at the flow rate of 0.6 ml/min. ESI was adopted in MRM mode, by using nega-
tive ion. The ion for quantitative analysis were m/z 147.10—58.20 (mildronate) and m/z 152.00—110.10 (internal standard, acet-
aminophen). The pharmacokinetic parameters of mildronate with single administration and multiple administration were calculated
by using DAS 2.1 software and compared. RESULTS: The linear range of mildronate in plasma were 0.02-20 ng/ml(»=0.999 3)
and in urine were 0.05-40 ng/ml (r=0.998 2). The lowest limits of quantitation were 0.02 and 0.05 ng/ml. Precision and recovery
met the requirements of biological specimen determination, and endogenous impurities hadn’t effect on the determination. The main
pharmacokinetics parameters of low-dose, medium-dose and low-dose (250, 500, 750 mg) of mildronate in plasma with single ad-
ministration were as follows: . were (3.39 £0.81), (5.52 £0.57) and(5.32 £ 0.96)h; f.. were (0.80 £0.45), (1.38 £0.43) and
(1.10 £ 0.36)h; cpx were (4.17 +1.46),(8.08 + 1.04) and (15.04 + 1.86)ng/ml; AUCss, were (24.55 +5.81), (45.50 +7.07) and
(85.60 + 13.09) ng - h/ml. In the dose range, Cmw, AUCo 1 h had a linear relationship with dose (R* were 0.974 5 and 0.968 3).
The main pharmacokinetic parameters of low-dose of mildronate with multiple administration after keeping stable were as follows:
Coin Was (0.28 +0.10)ng/ml; AUC,, was(38.78 + 4.18)ng-h/ml; ¢, was(1.62 +0.17)ng/ml; DF was(3.81 +1.14); #, was(6.17 +
1.46)h; twe was(1.20 +0.33)h; c. was(6.46 + 1.96)ng/ml; AUCo-, was(40.33 + 4.65)ng - h/ml; accumulation factor of c... and
AUC were(1.73£0.90)and (1.64 +0.40). Compared with single administration, #,., Cm and AUC of mildronate with multiple admin-
istration after keeping stable all changed, and #... had no signifi-
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tively. CONCLUSIONS: Established method is sensitive, accurate and specific, and suitable for the determination of mildronate
concentration in human plasma and urine and pharmacokinetics study. Mildronate capsule shows certain accumulation effect in

healthy volunteers, and linear pharmacokinetic characteristics.
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Fig1l Chromatograms of mildronate in plasma

A. blank plasma + mildronate; B. blank plasma + internal standard; C.
blank plasma;D. blank plasma + mildronate + internal standard ; E. plas-
ma sample 1.5 h after p.o. (250 mg)+ internal standard; 1. mildronate; 2.

internal standard
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Fig 2 Chromatograms of mildronate in urine

A. blank urine + mildronate; B. blank urine + internal standard; C. blank
urine; D. blank urine + mildronate + internal standard; E. urine sample 1.5
h after p.o0.(250 mg)+ internal standard; 1. mildronate ; 2. internal standard
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nate in healthy volunteers after single administration
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high-dose group(750 mg)
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Fig 6 Mean plasma concentration-time curve of mildronate

in 10 healthy volunteers after multiple administration
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Tab 2 The effect of gender on pharmacokinetic parameters of mildronate with single administration(X+s,n=5)

55 ISl il A A

M F P F P M F P
Cossyng/ml 4.01£135 432£1.70 0.76 8.52+1.06 7.65+0.93 0.20 15241224 1448 +1.64 0.76
[ 1.35+0.49 1.35+0.49 1.00 1451045 1.30+0.45 0.61 1.10+0.38 1.10+0.38 1.00
finsh 3214115 3.57+0.26 0.52 5.75+0.75 5294020 0.22 5.26+1.07 5371096 0.87
AUCy-51,ng*h/ml 23.16+5.99 25.93+5.94 048 46.25+7.60 44.75+7.30 0.76 8549+15.29 85.70+12.32 0.98
AUCy,ng*h/ml 23.3516.00 26.13£5.87 048 46.8+7.99 45.05+7.37 0.73 86.40 £16.00 86.531£12.94 0.99
V,L/h 48.80+13.19 51.04110.61 0.77 89.64 £ 11.16 86.77116.07 0.75 60.52112.74 67.2917.66 0.91
CL,L/h 11.324£3.05 9.96+2.22 0.44 10.94+1.89 114£230 0.74 8.90+148 8.81+1.22 0.92

®3 MM EREHANFSHMZIME(X+s,n=5)
Tab 3 The effect of gender on pharmacokinetic parameters
of mildronate with multiple administration (x+s,n=

5)

- 2

M F P
Cuseyng/ml 6.7312.03 6.13£2.01 0.65
by D 1.2540.35 1.15+0.34 0.66
finsh 6.0912.06 6.4011.12 0.77
AUCs36,ng+h/ml 39.03+5.41 38914343 0.97
AUC,,ng*h/ml 38.79+5.57 38.63+3.12 0.96
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New ADR Reported in Our Hospital during 2013-2014 : Analysis of 151 Cases
XU Fan,ZHANG Yun-ling(Kunming General Hospital of Chengdu Military Region, Kunming 650032, China)

ABSTRACT OBIJECTIVE: To probe into the characteristics and general pattern of new ADR in our hospital. METHODS: A to-
tal of 151 new ADR cases reported to "Nationwide ADR Monitoring Network by our hospital during 2013 to 2014 were analyzed
statistically. RESULTS: Of the 151 ADR cases, males(56.29% ) showed higher proportion than females (43.71% ) ; most of ADR
cases were induced by anti-infective agents, including 45 cases (29.80% ). ADR cases most easily induced by injection and intrave-
nous dripping, accounting for 83.44% and 91.39 %, respectively. Lesions of skin and its appendants were most common clinical
manifestations of ADR, which accounted for 28.82% (66 cases). There were 10 new and severe ADR cases (6.62% ). All of ADR
cases were cured or improved. CONCLUSIONS: More attention should be paid to ADR monitoring especially indication of anti-in-

fective agent to reduce the occurrence of ADR.

KEYWORDS ADR; Report; Analysis; Monitoring; Statistical analysis
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