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Establishment of Determination Method for Plasma Concentration of f-Elemene and Its Pharmacokinetic
Study in Human

ZHAN Qiong, ZHOU Xinli, HUANG Ruofan, LIN Hao, GE Mengxi, LIANG Xiaohua (Dept. of Oncology,
Huashan Affiliated Hospital of Fudan University, Shanghai 200040, China)

ABSTRACT OBIJECTIVE: To establish a method for the concentration determination of f-elemene in human plasma, and to
study its pharmacokinetics. METHODS: After liquid-liquid extraction, using naphtalin as internal standard, plasma sample was de-
termined by GC-MS. The determination was performed on Rxi-bms capillary column with column temperature of 150 °C. The carri-
er gas was helium at flow rate of 1.0 mL/min with split ratio of 0.5:1 by temperature programming, and sample size was 1 pL. EI
and single ion monitoring pattern were used for positive ion scanning with m/z 93(f-elemene) and m/z 128 (internal standard). 8 tu-
mor patients were selected, and were given Elemene injection 10 mg/kg. Plasma concentration of f-elemene were determined before
and after medication. The pharmacokinetic parameters were calculated by WinNonlin 6.3 software. RESULTS: The linear range of
p-elemene were 0.163 8-40 pg/mL (#=0.999 8,n=5) with quantification limit of 0.163 8 pg/mL; RSDs of intra-day and inter-day
were lower than 10% ; average sample recoveries ranged 92.82%-97.75% ; average extraction recoveries ranged 91.30%-93.31%. Af-
ter 8 malignant tumor patients were given single intravenous dripping of Elemene injection 10 mg/kg, mean plasma concentration-time
curves were in line with two-compartment model with weight coefficient of 1/¢*. Pharmacokinetic parameters were as follows: Cua
was(1.47£0.59)ug/mL, tn, was(2.43+0.78)h, AUC,-12» was(3.52 +0.69)pug-h/mL, distribution phase half-life was(0.36 £0.04)
h, and clearance phase half-life was(1.43 £0.80)h, elimination rate constant was(0.39 +0.06)h™", and transport rate constant (k.,
ku) were (3.21 £0.72) and (1.43+0.21)h~'. CONCLUSIONS: The sample preparation method is simple, and the determination
method is accurate and specific, and is suitable for plasma concentration and pharmacokinetic study of f-elemene. f-elemene is ab-

sorbed and eliminated fast in human.
KEYWORDS

BN )d (B-Elemene) J& Tl i 2 ik &9, vl AZHRE
FE PR AB 4 (Curcuma wenyujin Y.H. Chen et C. Ling) H
PRGN, MEF T SHACE fh FR E B A BT B
2y, LAB-ME A T2 %2 AR A i s e
JEA 24, AT A e 240 B A R A R A A T
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H G T B s NARZ B2 i T /% . ST A LA
NN B 25 30 22 R AE PR IR 8 P 25 2 AL R AR 4l
26 K /AU B (Gas chromatography-mass spectrom-
etryy, GE-MSTAMI & A I -0 7 M (A v B, 9 FH
A BIHGE R .

1 ##
1.1 {88

GC-MS-QP2010 #Y 5. U 4 # o Bk AL, Bid B
AOC-20i H sh#EFEAS L F2% i 2 1 Ui (Electron ioniza-
tion, EI) Fil Compound Composer £ 4 J4 # £ ( H 4% Shi-
madzu A 7)) ; AB135-S B+ 77 43 2 — KA (Fii - Mettler
Toledo 23 7] ) ; XW-80A AU iR g 1R A (i) PH 43 M iYL
#]7) s TGL16M B34 R 25 oML (K VD B 2 AU A A FR A
Al
1.2 #mE5iRHF

SR s 0T BE it (o T 2 A A e AR B, L
100268-201402, 4l : 99.4% ) ; Z5 %t B & (AR, [ 25 4
AL R A BR A F] L 415 : 40035562, 463 . =99.5% ) ;
S AR T SV (RGN A s 25 b A BR S Wl L HE SO
[E 25 1 7 H10960114, #t %5 : 1210301, FLAK : 20 mL: 0.1
) s FALENE SR (VL2538 F 20 Mb A R /], i S5
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2 1fE 7 H20043842, 45 10130916, KL% : 500 mL :
4.5 g) s IE At il Al g R 25 R e pr i 25 P
W A R I TR | T o fadt B o SR 4RI

2\ AiEE4ER

2.1" Bif5MSE&H

o 3% 4 : Rxi-bms B 2408+ (30.0 mx0.25 mm, 0.25
wm) 3 PEFE B < 200 °C; #2 IR BE < 150 C; Ml -
150 °C; 3 maliEE A< (>99% ) 5 ik : 1.0 mL/min;
S 0.5 Ly R TR (W1 4R 150 °C, £ 4% 3 min; DL
40 °C/min 7934 B THE 2 220 °C, #4571 min) ; #ERE R .
1 uL,

K H EL, UL g1 W2 (Single ion monitoring,, SIM)
B, BT . PR 70 eV B T
JEIELEE : 200 °C 5 PURRATHREE - 100 °C s K6 I #8 L < P e
JE 3 548 38 Bl - m/z 50~300, &4 W I (4 35 7 m/z 93
(B-HEER) Fm/z 128 (NFR) .

22 BRAEIE

25 TR BB 7 M X B 20 mg, B F 10 mL # )
b, R R AR O 2 BT AR T MR N 2.0 mg/mL
B B- 05 7 Js Xof BRI 44 T, BT — 40 C KA R AT,
#H.

K B FRBUAFR AT R i 20 mg, BT 10 mL &,
IE COBE e 25, 550 A B v B0 2.0 mg/mL 1 N
PRIV W, BT —40 COKFEHORAF . I BT IE C e i
B AR T N 20 ug/mL B NARER, 75 H -

2.3 MRHFBHLIE
Bezs [ aE & A AR (20 pg/mL )50 pL,
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RAHETR 2130 s, F I R AR A &AL AR (Ml 6
mol/L)2 i , B 15 min, I A ARG (1E 2 %) 500 uL,
WATiEdR% 10 min, 4 °CF & 5.0 (4 000xg) 10 min, B |
THW 200 pL Z A A B ERERE R, Rl
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Fig 1 Typical chromatograms
2.4.2 PRERRZR S HIFE B T IRMEE BE-HE
S %o B I 28 YRS i, FHOE O B A 8 L 49 5 dat vk B 4033l
9200.80.,32.,12.8.5.12.,2.048 .0.819 2 pg/mL () R 51|k
YE ARV 5 20 3RS 25 W B R b v TAE 45 50 uL, &
F 2 mL R ZIRE R B IAZS (IS 200 pL, i iE TR
5730 s, 1940 XY T B- M 7 s o VA 4 l)oly 4041676.4
2.56.1.024.0.409 6.0.163 8 pglmdn) 235 b i 2+
i, %237 R T A B E BRI, e SR i .
DA 0 ) Jo s P (5o )by i AR AR 42 5 PN s Y U TR
FUHAEC) RGN AR E AT 2 R, 45 [BHE 7 Ry y=
0.030'778x+0.000 432(r=0.999 8,n=5) ., 45H EIK,p-
i 7 0 ML 24 9 B 7E 0.163 8~40 pg/mL 38 Bl Nk 1 56 &
B, 5 FFR 4 0.163 8 pg/mL(RSD<<20% ) .
243 KRR BRI R
e (0.409 6.2.56 32 pg/mL) LA RE S, #5237 F
DA RIS HERE AT o 25 O e VR R I A A I
5, HELEAE 5 d, R E Y H bRifE il 2 T 8BS i -
A s 0 S0 o o MR B, B AR IR RS R . AR
A, HIN  HIERSD<10% , £ PAE % R K
IR L R LR 1.
Fx1 BEERKEER(xLs,n=5)
Tab 1 Results of precision test(xts,n=5)

N H MK HIE

Hg/mlL SRR pg/mL RSD, % SCMBRKEE ng/mL  RSD, %
0.409 6 0.405 +0.005 1.29 0.413+0.016 387
2.56 2.532+0.064 2.54 2.447+0.081 331
k) 31802+ 1.725 54 30.409+1.374 45

244 REIEICARIKT I RCH] A E AR P
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JoT e Vi (0.409 6,2.56 .32 pg/mL) 1 I 3 A 45 3 473
53 HRG %%5 I0 AAH L BT o v B 00 X6 BESL TR, RS
“2.37IUN AR PR A MURAE L 9 1y, R AT AR
1 HbRAE AT A BN & RSDE . 45 R R, F
PRy 92.82% ~97.75% ,RSD<5% . fHF [l
AR AR 2.
F2 MEEKRIRELER (n=3)
Tab 2 Results of sample recovery tests(n=3)

mERMEE,  MARE,  WEE, I ke

b g we  Wicke  migke RSD%
0.081 92 0.06 0.140 86 98.23 97.75 207
0.139 82 96.50
0.141 04 98.53
0.512 0.4 0.902 97.50 97.08 232
0.904 98.00
0.895 95.75
6.4 40 10.023 90.58 92.82 495
10.109 92.73
10.206 95.15

2.4.5 FREUACRIRLE AR A AL
JFRACRE (0.409 6.2.56 .32 png/mL) A I AL by, $22.3”
TR LA G RSB A9 B M e i i T AR (A4,
TN B 35 I TR (A, ) o JBORT BE S I 28 YRR 7 T
5T T, T A T O VAR R X ) 8- A A7 s o
VST, IERE 0B , 45 515 it 1 1 TR (B, ) R A (i
WETRTFR (B.) o B-MAT M4 BT % = 4,/B,x 100 % , N
B B BRI R = 4,8, 100 % 255 5075, 4% e vk Jig
L34 AP Wt - 190 s ) S 34 B R RT3 43 531 o 93.31%
91.30% F192.65% , RSD 4351} 3.42% .2.85% #12.97%
(n=5) ; INFRAG - IR IURIC % 73571k 90.53 % ,91.26 %
F92.71% ,RSD 474 2.66% .2.74% F13.81% (n=5) ,
FEE A YIRE S S AT 5 A8 S I U AT SR e
246 FRUEMERE o BIECH A-ME AL s R
W £ (0.409 6.2.56 .32 pg/mL) A IMLHEAE A, #242.37 TR
JrERE RS SR 3 B T RCHIS 0.2.4.6.8.12 h
KB pL, JEREA BT . 4550 B, 4% o 1R 3 I 3
FEARTE 12 h N ERE Ik B4, B-ME 4 945 19 RSD 43 01l iy
4.56% .3.95% M12.63% (n=6) .
25 HEHERR

AHIFFE R B T B B8 A M 25 Bl 24 1 R BF
5% (I R BF5E 3 5 . NCT01679847) , BF 5% )5 48 45 B i
PR 2R AR HE 23 51 2 A it ofE (545 : 2010-180) , fir fi 5%
R R R IR B A [ 15
2.5.1 WA SHERRFRUE N ARRUE 40 027 5 4 4
FRKG AT 0012 B IR J s B A A >34 A i BT 1
A AAS PR A 1 SRR YT 5 10 A S P RE O
HL AR S . HEBR O T BEAS 4 B DI RERE NS A
BT RSN AN BESE ST L 3N H NS
T ARG PRI ) R . AR AL A 20154 2—8 /]
T e Beb T Bk S o geg 2R 8 8 5], AF Y 43~60 %7, 4
W (51.6 £ 7.3) %, H, Bke6d] k26, RIK
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(KPS)PFr44>80 73 & M— s OL L 3,
®3 BEMN—RER

Tab 3 General condition of subjects

75 R A KPS P43 J5 R g BT
1 5 55 100 iNak &
2 5 44 100 iNa x
3 'S 46 85 FU b b
4 B 59 90 Jilisez T
5 §'s 60 90 filised [liieg4
6 5 59 100 e AR x
7 il 4 90 IR T
8 i 47 90 fild Tl

25.2 WK E A BE T2 L RKIFIRKE S,
A 10 h, AEEK . FIRH B4 BIRG T HEE M1 SR
10 mg/kg (FH A 40 1 5 W0 B 22 500 mL) , ivgtt, %
TR AT T B, 3 h A R e e o g 1 () 3k A
FLE ), AR ARAS I HE R At 5 o e R 2R ORE . BT A
AR Y T R e O B R A, 0 T 4G 2
Je PR 5 0.25.0.5.1.1.5.2.3.3.5.4.6.8.12 hi## ik
Kl 3 mL, 28 4 DU 2,12 (EDTA) Bl , L 400xg 25
L2 10 min, B IS T —80 C FARAE. MM FE N T2
“2.37I N I AR S ERE SR BT , I B A M 11 1 2
WREE , 2235 24 - 28 (LIl 3) o R WinNonlin 6.0
B FRRAF AT D SRR AP, 25 EOR, -
I 012 25 - I R A GA R RO 1/ i 3 1R HL
FELFES RO A,

1.6
1.4
1.2

ZE: 1.0

EXEE
< 064
0.44
0.24
0.0

0 2‘ 4' EB é 1‘0 1‘2 1‘4
t,h
B3 p-MEEHNTEHZ-A % (n=38)
Fig 3 Average plasma concentration-time curve of
f-elemene(n=8)
T4 FEAHFESH(xts,n=38)
Tab4 Main pharmacokinetic parameters(x +s,n=8)

HEF B B L 54 #R

AUC-124, lig+h/mL 3.5240.69 AR (100 b 0.36+0.04
AUC, ., jig-h/mL 4744134 THBRATE R (12 ) b 1.43£0.80
Caalig/mL 1474059 TR (k) L/h 0.89£0.17
fush 2434078 TR A (ko) L 0.39+0.06
SRR R (o) L/min 1.62+0.34 LigeyiE Sl ((HN 3214072
THBRHEREH(B) , L/min 0474003 R () L 1434021
HBRR(CL),mL/h 229+0.77 FMAAR(V), Lkg 7711280

3 itig

LRI FROEAE , 27T B A S
Ptz — . FIRT T R ik A SR T
RIS 59T RBRATT . ZRATT IR
TN TR AT DT 0
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R R W R I FH BRI 47T Ik 245 4 th 120 38 22 R S LA R
RPUEIEYE R M e R B W bR Y R A
THRRMBE ., SEmESRmIE A E0k, FER
I3 N B-ME AW, 2 AE P I AR 4 Hh BRI AR BT 1 1
RGBTz N T e R R e | B e SR
JR MR A Z R SRR I 25 Ry RS R, B
T e 1 5 b T2 40 A 1 G s vk A R e 7% el
I = R AT A %) A Y S 28 DY RE , AT iRk 24 RIE
FH/NFIAS By i 52 S

WA I )8 TP 25 Ab 54, RTis TA PG, M
I 2% TR 5 A 2R HLRR S S ) o, WT RE XS -1 7 s 1 T
ETEHE T AR - AU, B 58 T Lk 5
PIBE | IE CUBE U7 55 A LY 76 ISR it o B- 1 A I
FINFR O ZEBUICR . S5 R BN, SRS K, il 8
PR ZE s SN AL B N TR R ) TR s S
W) 5 77 A LA o R A B T %t o PR BRI AR R i
o ISR B IR, 1E e XT B-15 A s AP A ) $2 B[]
s, HARBGR A TLT-AS 3 a] s e il o (%) P9 s
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GC-MS Z M b i A ) — 2RI AR, 1%
JrE R AT GC LBy = o B g, L A\ TR ff 2
EALE PR R S, B U RR A AT Ak 3 [H)
Ao M R (AL BT ARSI 9 TR ST ) GC-MS 1k
FE i HI AL PR AL SE [BLRSD <10% , -1 5 s 1)
-2 A [T s A 4 BT 335 > 90 % |, 5 vk IR HE
e S M, P IE I DR I YA 5 v B4 A M ok
JEE I E

LB, M S EO TR R EwR I | U
SRRV S B S oA A R A . 280 R M 2%
FE S Y 20 B a6, SR L ER 1) 46 5 Sk 25 245 5 B T B ik
HJER90.25.,0.5,.1,1.5,2.3.3.5.4,6.8,12 h, MY
TG A3 A RN TE BR AR, SUAE IR W RS [E] BT TR
BEARRAN A A5 3) T 8RS8 R R I B . ACHESR
R AR A8 A 0 1 S VR 2 e 1 B A5 K 45 25 0 o 10
mg/kg , T T SCEE T B GC-MS W) 5 BV Wi 1 6
B TR SIS e A8 5 A PN - M s 1) I 24 B, R
WinNonlin 6.0 2} gl 2% 3K {4 kb PR | % 5 L 24 5y 2
o AR, B-HE I 0 -3 25 - 26455 AU R4
H U B BLRY e N (147 £ 0.59) pg/mL, tow N
(2.43+0.78) h, 1,0, 4 (0.36 £ 0.04)h, #1547 (1.43 + 0.80)
h, P N ZE AR I 250 VTS e, 3R BH - A 0 A
RIS TE R ARSMIFSR BN, 1 png/mL A B
B () e AT A A% 2 e B2 AT i A A A s 1 S
TV s 2 () SRR 225 24, T Re AT B T I p-H A i
FAIE P ), B8 s I AR MR 7 3%

ABFFEE RIEAT T 8 W 1 S ) AR 24 By 2 F
SE, FH UK 1 B | BRI R R A T R
Jei AR N B-H 5 0 B4 I 2594 B, 245 By 4 B sk Jmy PR o
it — 2 B0 UE LA S HER TR , A 50 A ST SRR
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UPLC-MS/MS 3£ A i3 Hr 2 VT Je B (R I HL2h = 5

FREV HEELVAME"(LANAENEL —ERERGEE,TH AN 215006525 M A%k, T
# AN 215000)

HESES R945 XHEFRERS A XEHRE  1001-0408(2017)02-0177-05

DOI  10.6039/j.issn.1001-0408.2017.02.09

W E AN AIMNEARPFRREFREGT R, FATHHERR ., Tk aRfHRE LIRS, ATHRE R A AR,
SR A B HORAR G k- B BT E N . &84 5 Waters ACQUITY UPLC BEH Amide, i 3048 4 7K (4~ 10 mmol/L Z.82 4247 0.1%
WER)- T (85:15,V/V), i#ik % 0.3 mL/min, 324 40 °C, #AHF A5 ul, RN EHEH TR, A S R KNl X728 F42
B0 T EESAG BT AR A mlz 261.2-114.1(F BRF )Fem/z 267.2-145.0( WAF) . RFSHE R ZIKA, B K &F,E
RETHRBTERT K 1.0mg)s , KR ZEMN T LG T ERY 6 nh R, X0 WinNonlin 6.3 24t F L 3y s, 4
R.FERY 025 0.02~2 ngmLiEE ALERX A BIF(,=0.997 3), 3L 1 LA RSD<10% , A58 JE A 95.2% ~99.7% , F I
K% A 68.5% ~T9.9% , F R AR Ao A2 i ¥ R v A 25k E e 2, 84 ﬂiﬁxz&%uﬂwwﬁxﬁﬂﬁﬁﬁlomgﬁ Conan

H(2.1%0.5)ng/mL, tne # (1.0+0.5)h, 1124

67 09 R JEME R AN FHR .
KEIR BHBRAEE- BRI E; FRRT R B R

(4.7+1.5)h, AUCo4, 7 (14.7 £ 6.0)ng-h/mL, AUC,-..
FIRE T REFFARAEOER, EFHREITFEL(P>0.05), &5 2 Eme 2855

A (15.1 £6.1)ng-h/mL; 7 B4 5]
TR AR R T A P F

Determination of Ropinirole in Human Plasma by UPLC-MS/MS and Its Pharmacokinetic Study

HUANG Chenrong"*, XU Qingqing’, MIAO Liyan'(1. Dept. of Clinical Pharmacology, the First Affiliated Hospi-
tal of Soochow University, Jiangsu Suzhou 215006, China; 2. College of Pharmacy, Soochow, University, Ji-
angsu Suzhou 215000, China)

— LW L L 255 B A AR R N 25 8
FFAIE , FHMREA R, il R B IME A M S 2 =i 47

proteins:ia proteomic study[J]. Oncol Rep, 2014,32(6):
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