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Pharmacokinetics and Bioequivalence of Trimebutine Maleate Sustained-release Tablets with Multiple
Dose Administration

FU Wei, REN Xiuhua, CHEN Qian, LEI Yongfang, ZHANG Donglin, DU Guang*(Department of Pharmacy, Tongji
Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan 430030, China)

ABSTRACT: OBJECTIVE To explore the pharmacokinetics and bioequivalence of trimebutine maleate sustained-release
tablets with multiple dose administration in healthy Chinese volunteers. METHODS A multiple oral dose (300 mg of test or
reference preparation twice a day for 6 days) were given to 26 male healthy volunteers in a randomized crossover study. The
concentration of trimebutine and N-demethyl trimebutine in plasma were determined by HPLC-MS/MS. The pharmacokinetic
parameters were calculated and the bioequivalence of 2 formulations were evaluated by DAS program. RESULTS After
multiple dose, the pharmacokinetic parameters of the test and reference trimebutine were as follows: C,,,, were (35.668+22.196),
(33.022+16.077)ng-mL™", £,,0 were (3.154+1.875), (0.365+9.946)h, 1, were (20.793+13.305)h and (16.989+4.707)h, AUC, were
(252.075+150.358), (224.106495.405)ng-h-mL™", respectively. Meanwhile, the pharmacokinetic parameters of N-demethyl
trimebutine were as follows: Cpay were (1 571.809+823.169), (1 623.535+536.813)ng-mL ™", £, were (=0.250+11.259), (2.481+
1.237)h, 1, were (9.796+2.450), (9.220+2.009)h, AUC,, were (11 254.863+5 746.620), (10 911.059+4 111.751)ng-h-mL™",
respectively. CONCLUSION The test and reference preparation of trimebutine are bioequivalent.
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300 mg); 5 RMER Hh 35 A VT % HEGE (B L 24 A
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Diamonsil Cgf£(150 mmX2.1 mm, 5 um); 3040
2 2 7K(5 mmol- L™ 2%k, 0.02%H ) 960 :
40; WH: 03 mL-min'; EZhHERESIERE: 5 °C;
FEdR: 40 °C; #EFEE: 10 pL.

R F: SR FHESIHMRM 7 = Ml 407
HE: 5.5 kV; JHIEAE: 450 'C; curtain gas:
20L'min"'; CAD: 5L-min""; Gasl: 50 L'min;
Gas2: 40 L'min~'; ZEEAIE]: 200 ms. 1F 274
I Bk BEE IEm/z5r BN 388.2/343.1 (il
EATT), 374.4/195.1(N-2 W IEdh £ 4G 7T),
422.4/198. 2(INHx, FEYLLEAD).

232 IMIKFESALEE  HU 1.5 mL Ep %, MK
BEL 100 pL, NN 665.7 ng-mL™" AAREL YD L F
10 uL, 0.1 mol-L™" Z. R4 (& 2% R)10 uL, V8 %],
NN 800 uL FPEE, ¥ ERE % 1 min, 11 000 r-min”"
B0 10 min, FIEW 10 pL #FE, HPLC-MS/MS
M.
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4730ngmL™" 5 E B R4 A N 1.053,
7.568 ng'mLflo
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562.40 ng-mL™"; N-25 H3E i £ AR VT 40 550 M 18.92,
473.0, 3784 ng-mL™', PIFRIKIE N 66.57 ng-mL™")
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Fig. 1 HPLC chromatogram

A-blank serum of trimebutine maleate; B—blank serum of N-demethyl trimebutine; C-blank serum of mosapride; D-blank serum and 131.6 ng-mL™"
trimebutine; E-blank serum and 946 ng-mL™' N-demethyl trimebutine; F~blank serum and 66.57 ng-mL™" mosapride.
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HFE, THEHNERA3 dRHEERR. 4
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2.3.6 FEFUEN B AIMIKE 90 pL, M 800 uL
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G EiEE S — Ep B . BULIE 890 uL, FMA
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BRGNS AT YT . N-25 FIE il S AT VT I s
T A (41)-

o EBAC R 252 2016 4F 4 H 55 33 555 4 )

Ty XATIT o N-3 WA SR AT Y (B R R At B R
Tab. 1 Recovery rate and precision of trimebutine and
N-demethyl trimebutine in human plasma

W/ Zibay 2 /%

7 O 2 -

ng-mL [T U2 /% EI L

Hh AT 2.632 94.81£8.04  7.41 8.06

65.80 101.93+3.95  1.61  5.26

562.4 111.2842.70  1.66  3.17

N-EWEERAVTIRE  18.92 91.04+6.69 497 595
473.0 101.42£2.82 239 272

3784 108.55+1.03  1.06  2.19

S 66.57 95.50+7.40 - -

B 5 mmol- L™ ZMR ST 90 pL, MMA
800 uL HIEE, FAOIAWAR 10 pL, PAKAG. H. &
3 NV FE R R SR VE TR 10 pL BERE, 15 SEARTT .
N-2 W IRl LA IT AN AR B A (4a) . BL Ay
Ay X 100% 3 BN FE AN . K . EIRE ih & A
VT L B RUR 93 5N 96.67%, 96.38%, 88.35%:
& Wy IR N-25 FEE Il SE A VT 1 38 i AN
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535N 95.42%, 98.66%, 93.33%; NFRAIIE AL
NN 91.88%
2.3.7 FREMEREE H 3 MR MERE S, B
WP — R RREE B 0N 5 A, %
“2.27 WURJTEERAE, TEIRA8~22 C)HE 4 h,
JRIG N E 4 hy 4 IRBUR-FRGIEIR . —80 CHA %
BE 1 AH 2 AN H R R, WgE AR E
HHRR, HRME 4h K. B SR EARTT
RSD 45N 5.33%, 2.87%, 3.02%, N-2:H Fh
EAIT RN 5.69%, 2.06%, 5.09%. 5l AL
B AhE P EIRE I EARIT RSD 431108 4.86%
2.17%; 1.41%, N-ZFEEMEAMRIT 550 8.85%,
2.46%;, 1.47%. 4 A H-FRETEIME. . mik
FE #hZEA YT RSD 258 4.99%, 2.17%, 1.97%,
N-L W AT 735008 3.49%, 5.23%, 1.80%.
—-80 CARME 1 ANAMK. . SIREEHhEAMmIT
RSD 7354 3.45%- 2.04%. 5.34%, N-25H 3 il
FEATVT 0 BN 5.15% 0.48%. 4.92%. —80°C A 1%
BE 2 ARG T SRR SEATTT RSD 735l
7.79%, 1.89%, 4.93%, N-2:HIEHSEAGTT 50N
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K tax SESEOEAT G T, AR ATV
Yo FIBTbRE: Z0X0 B 5 16 32l H5R Y AUC
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(1) Cnax 1EZ LUHIFRIAH N 2200 75%~133% 4, H
U ¢ #2561 Ge B K [ 1-2 o] % BAS X A £E #7278
W, tmax ZAESER I (Wilcoxon £F 5 FRiE) T &
22 7 (P>0.05),  RIAT ) 58 P il 71 AR P 56 20
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3. i 2R - ] it 2
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Fig. 2 Mean plasma concertration-time curves of trimebutine
after multiple dose in 26 healthy volunteers
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Fig. 3 Mean plasma concertration-time curves of N-demethyl
trimebutine after multiple dose in 26 healthy volunteers

AR E N (114.94+55.6)%, N-ZHFEfhSEATT
FRRE U A 0 ) FE P 9(105.2 £39.3)%. 52 12k 701 F
Z I 25814 S Cuar FI AUC, 225 £ 2
JE AT 7 53 M, FFE— 20 F SR A 560 A (1-2 )
BAS X BNESEAT £ VR, HAESHue
tmax RVAEIE RN, BRNE 3, tye BIESHI R
TG 35 M 22 7 (P>0.05)

IR “2.4” TR AIW bR UE, iR A
R PEAN GE vt 0 A 45 R vl A 32 ik 71 5 2 Lol
FIEA A ERNE, 255 2 o AR
E3eiFalR
33 whtk

TEBEA T T R R R 5 W6 25906 <1
AR R, S50 %R A R bR R R IR IR R & L
S

of [E AR 2525 2016 4F 4 H 55 33 555 4 1



R2 604MRERFZHNEORG kR EATZRASUHNE ZEAHF5H

Tab. 2 Pharmacokinetic parameters for 26 volunteers after administration of multiple dose of trimebutine maleate

1 SEATT N- B il A YT
HHFBH LA — , N = N ;
27 Z Ll S Z Wi
AUC, ng-mL™"h™! 476.469456.695 446.812+184.491 17 349.830+8 324.037 17 279.0626 230.765
AUC... ng-mL™"h™! 701.083+80.796 575.363+249.235 18 644.0678 954.746 18 535.2916 768.812
MRT,,, h 13.109+1.450 13.381+1.267 10.346+1.631 10.481+1.296
MRTy., h 29.004+17.810 23.995+6.027 13.128+2.536 13.078+2.533
Crin-12n ng-mL™' 15.091+13.304 12.872+4.792 523.492+275.779 521.310+201.499
Cmin(on) ng-mL™' 17.670+11.226 17.048+8.800 689.198+370.684 666.714+340.061
Cosomax ng-mL™' 35.668+22.196 33.022+16.077 1 571.809+823.169 1623.535+536.813
Cay ng-mL™' 21.006+12.530 18.676+7.950 937.905+478.885 909.255+342.646
fmax h 3.154+1.875 0.365+9.946 0.250+11.259 2.481+1.237
CL.r L-h' 628.383+73.981 616.892+263.740 20.884+12.567 19.037+8.607
Vor L 17 071.345+10 730.890 14 809.951+6 731.240 301.742+52.631 249.274 1£16.150
Ti h 20.793+13.305 16.989+4.707 9.796+2.450 9.220+2.009
AUC;, ng'mL™"h! 252.075+150.358 224.106+95.405 11 254.863+5 746.620 10 911.059+4 111.751
DF % 80.119+48.417 82.241+34.563 91.634+56.313 113.564+49.968
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Tab.3 Results of bioequivalence analysis of trimebutine and N-demethyl trimebutine

5 % AT N-J R ST
~ 9 tu 90%%_{%‘ X I‘Bj/% L 14t QO%E{E X I\ﬂ/%
InCrax 3.160 3.080 85.7~117.3 1.802 4.172 75.7~105.0
InAUCq, 3.586 2.443 91.9~118.4 2.909 3.437 87.0~110.7
4 g IR )9 1600 ng'mL™, 5 FiR#hZEATT

A3 B T ok R i S AT VT R A R
WMIAZ, AT B IR SRR M S5 AT
FIREFA 300 mg 5 HIEATITZ) 0.7 h ik ifn 25044
JE (Cmax 219 230 mg-L7"), EZEHZ N 2 hY, FHE
B Yy, RBFWREZAE. ARG RE
B, ThORIR 1 55 A0 VT 28 B (1328 D I [ B I8 i s
THEF, TR HERRE, RIA G I AR
NRNE, FEoA R A RN R R i SE A TT 2%
B PRt T 255 4 H

S5 A VT AR S AT 1 3ok 2 AR B R, AR
JE A 32 BRI N-Z 3 i Se A 7T, R H N-K
B i SE AT VT I 25 9K R Az v T M SE A VT R 25
i 25k R,

5T Ty Sk W i 56 AT VT L £ BE AR 1) 24 3 24 1
FRZ AT R M SEATT RS N-%
F I gt SE A VTR ST, A A B AT RN A
i3 o AR AT N-2E R IR AT AR
HOH R 2 700 IR SR R i 6 A5 VT BB A K2
ﬁﬂﬂﬂ%w%J%%ﬁﬁmﬁwmﬁﬂ%ﬁ
34 ng-mL™", T PEAC T 224 N-2% 3 il 26 4 T 10

o EBAC R 252 2016 4F 4 H 55 33 555 4 )

(1) P R o st 88 B S5 L7 A e R R 1 A i
Yy N-2 HEE M S AT I SCRk Ao — B Rk, LA
i SE AT R 25 A N-25 F 3R i SEAR 7T HEAT 2B
SERUEVPAN AT DASE INAER . 24 A RO 25
SR

GRS AR A BTN BN EEZESS I
IR AR IR 5% F AL E R, 2HA
AR RERRRIE, 2 IR 250 250K B IR TR 1
P AT LR R i 25K FE i s i e A
Fid, ZHAChEBERT, ZHRRRREARE
i, R F 5 S HI A AUCss Cssmax 7 finax
BT EEMEMPEE R, ARG REH RIFER
i1l 2454 B 2 =1 B 1) 04 5 R B it S8 AT VT 42 8 v A
A 29 e A BR A 7 1 D Sk R it SE A VT 2 e
EER .
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Effect of Intraoperative Ringer’s Lactate and Hydroxyethyl Starch 130/0.4 and Sodium Chloride
Injection on Outcomes After Laparoscopic Gastrointestinal Carcinoma Radical Prostatectomy

HE Rui®, LI Yuhonga’b, DING Qiannanb, RU Guomeib(Shaoxing People’s Hospital, a.Department of Anesthesiology;
b.Medical Research Center, Shaoxing 312000, China)

ABSTRACT: OBJECTIVE To evaluate the intraoperative infusion of Ringer’s lactate and hydroxyethyl starch 130/0.4 and
sodium chloride injection on the outcomes after laparoscopic gastrointestinal carcinoma radical prostatectomy. METHODS
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