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UHPLC-MS/MS %l 7E K 5 1 3% 5 IAs Bt B K H A ST iR B

M AV RIS, HFal B A AL BN EEAEN R R
LB TR RFRAEE G2, LI 200003

2. AP 5 AEY) TR B HA& 336000

3. LBAZGRL R A 2, i 110015

(=] a6 a3 FH B RO - BE i (UHPLC-MS/MS) = [l B i 22 o B 32 Hh BP0k e 2 ELA it =4
R BRI AT B PR TR e RN I 480 & BE BRI MO Mk BE Y O . 6k LU Agilent poroshell SB-Cyg £ (75 mm X 2, 1 mm,
2.7 pm) A EEFE I EE-10 mmol /L R BV VBRI S ARZEA TR BE VEIBE 2 0. 25 mlL/min, Hiid 25 C, #FFE&E 5 pls BT R
L 25 B8 IR (ESD , B 5 20 5 SO0 25 W (MRMD IE 8 X, B 8 AR A SD R BR324 A5 LR I I 38 A
HOR BRI B LA W 0 M 259k B 2GRS S22k, R iR IR U R W PR I | R I R e 4 S R e
TEWRFE N 20~4 000 ng/mLis B MR 2 B AT (- 435124 0. 998 0,0. 995 3 F1 0. 998 6) , JIi 46 2 FL BBl Ik e 75 4k FiE Sy 5~
1 000 ng/mLyE Bl N2 0GR RAF(r=0.996 8), H N H [AAE X7 1 2= (RSD) %o 51 45 (QO) A 7 i e 15 2 2 PR (LLOQ)
S /NT 8. 73 %115, 38% , KL 19 RSD ¥ AE — 15% ~ 15 % 22 [a] , 452 B 1] g S 14 £E (66. 44 5. 53) % ~ (96. 66+
L73) % ZIL i R A A e M R R AT . REUMSE 4 b S 25l 12 S 800F - SRR | FR 5Ll e L 4T
SEPPHRIE M FBE 48 £ FE IR BRI C 23 7R (207, 52513, 20) , (18, 47+2. 66) . (6. 59+ 1. 33) F (8. 27+ 1. 44) pg/mL, Ty
A5k (1. 28220, 09) L (5. 03420 48), (6. 7220, 47) F1 (7. 47240. 68) hy, AUC,., 4> 5] 7 (372. 52432, 79), (65. 70 5. 04)
(33.26411. 76) F1(45. 03£8.93) pg+ hemlL ™' & #&  ZJEERIER S R AE L @ PR 38 F T ) R A R i 7E K
R h 253 J1 5 hoE .

[RER]  HBEMERE ;A B S SORAH 3% B BT 25 2R Bh i

[hESES] R979.11; R965. 3 [XmtrERE] A [XEHSE] 0258-879X(2016)09-1063-07
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[ Abstract] Objective To establish a UHPLC-MS/MS method for simultaneous determination of cyclophosphamide
(CTX) and its metabolites in rat plasma, including carboxyphosphamide (CPM), 4-ketocyclophosphamide (4-Keto CTX), and
dechloroethylcyclophosphamide (DC-CTX). Methods Chromatogram separation was performed on an Agilent poroshell SB-C18
(75 mmX2. 1 mm, 2. 7 ym) column using a gradient mobile phase consisting of methanol and 10 mmol/L. ammonium acetate
aqueous solution. The flow rate was 0. 25 mL/min, column temperature was maintained at 25°C, and the injection volume was
5 pl. The protonated ions of analytes were detected in positive ionization under multiple reaction monitoring mode (MRM) with
an electrospray ionization (ESI) source. The plasma samples were obtained from eight adult male SD rats to measure plasma
concentrations and pharmacokinetic parameters of cyclophosphamide and its metabolites. Results It was showed that the linear
relationships of CTX, CPM and 4-Keto CTX were good in the range of 20-4 000 ng/mL (r values were 0. 998 0, 0. 995 3 and
0. 998 6, respectively), and the linear relationship of DC-CTX was good in the range of 5-1 000 ng/mL (+=0. 996 8). Relative

standard deviation (RSD) of intra-day and inter-day for the quality control (QC) samples and the lower limit of quantitation
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(LLOQ) samples were lower than 8. 73% and 15. 38%, respectively. RSD for matrix factor were in the range of —15%-15%,
and the recoveries were in the range of (66. 445, 53)% - (96. 66+ 1. 73) %. All analytes showed good stability. The rat plasma
pharmacokinetic parameters were as follows: Cnx of CTX, CPM, 4-Keto CTX and DC-CTX were (207. 524-13. 20) pg+ mL ™',
(18.4742.66) pgeml ', (6.59+1.33) pg+ ml "' and (8. 27£1.44) pg « ml ™', respectively; Ty, were (1.2840. 09) h,
(5.03%£0.48) h, (6.7240.47) h and (7. 4740. 68) h, respectively; and AUC,., were (372.52432.79) pg+ h+mlL ™', (65. 70+
5.0) pg « h e mL™", (33.264+11.76) pg + h* mL™" and (45. 03+£8.93) pg + h + mL™", respectively. Conclusion The

established UHPLC-MS/MS method is simple, sensitive, accurate and selective, which makes it suitable for the comprehensive

pharmacokinetic study of high-dose CTX in rat plasma.
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spectrometry; pharmacokinetics

W B i (cyclophosphamide, CTX) fE g —Fh
Le AL BTN 259, G IR B8 TR 97 2 R PRl
BEJR APk s S MR AN A e SR . CTX
JRITC T M AR CYP2B6,CYP2C9/19
S CYP3A 1 FH A BUmi It e BT JF 5 DNA & A58
Ui BHIET DNA B9 -5 18 0 61 I eg 20 1 i A 4 28
B R I R A R CTX FEAS [ A4 [
AR 22 B AR K (15 ~50 f5ANEE) s H AR, I IR
FERmERE CTXC>1. 0 g/m®) #47 i {67 BT
AR G B (0. 12~0. 24 g/m®) B R E 4, &
BRI CTX S AR 0 254830 1 247 A )
TR IF B A i AR X A AN R
JN R AR T

KF CTX S 5 0 W Iy v 76 B Y
SO AT ZRIE TR RN %A HPLC,
GC-MS/MS 5 LC-MS/MS ¥k , Z 80k J5 2 AU
D 1 Fpak 2 Fhfe G4, 9 H K 2 802 0 & F1L
FlHE e N F O CTX 44 24 J5 19 I 24 vk R,
Kalhorn 2519 f1 Sadagopan 21 B AR X CTX #9145
PRI 4 A-F2 3L A BEIE R AN w I e /T AT 1l
E B TR RGP o A kaE GLrp 485855
AR I AT 95 T A 4 min) o Xof S 56 RIS TN S 56
BERAR s bR BN R BR . PR AR TR Ao
WA 4 Fh Ak A Pk B) B2 S LI 26 3 1 A i
YIRS O . A T AR CTX R HACE ™ ¥
(Ve B, A B 98 2kl UHPLC-MS/MS RGE#57 T
P RIS CTX &0 25 25 J5 KR
2B 12 E R B R e 4 25 5 (I 2 5 A0

1 {425k

1.1 MEEE& Agilent 1290 #8 &R AH A IE{L
G6460 I — T PU % FF H BE T 5% L. Agilent
Masshunter B. 06. 00 T AE ¥ (Agilent 4], FEE) ;
CPA225D 1143 2 — K- (Sartorius 23], 5 [E) 5
labnet VX-200 i % 1 & 1% (Labnet 23 &, £ [#) ;
5810R HUAR I /&5 2 250 ML L 13 % Wi 2% (Eppendorf

cyclophosphamide; metabolitsm; ultra high performance liquid chromatography with tandem mass
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AL TEED s B W GG B0 ML (Gene 24 A Y E A
)5 DAS 2. 0 Git2= B Ch E 253222 .

L2 FEAl  JRIEWEMER (carboxy phosphamide,
CPMD) % BE i (HE45- : 181350, 4fiFF : 96 %) | 4-Fiil JE 3R
WMk e (4-ketocyclophosphamide, 4-Keto CTX) %
HE i (FIE%5: 0849900, 4l - 98 %0) | Ji 46 & FE IR 1k
i (dechloroethylcyclophosphamide, DC-CTX) Xif I
i (A5 D226400. 4 . 96 %) #1 [ gk TRC
257 CTX X B8 (5. 079K 1569, 4l & . 99 %) iy
H 2 [E Sigma-Aldrich 2\ @l & fi4 B¢ (tinidazole,
TNZ; 4t %5 :10036-200703 , 4l i =98 %) g [ H [ £
i 25K E T B, CTX Byt (BA% . 0. 2 g/ I, it
5 :5A047B) 1 B 75 [E Baxer 28wl ; & Az BRER K
B B RARAEERD ; R LM M LR N
Tl , oAl R it

2 FHiEMER

2.1 UHPLC-MS/MS &4

2.1.1 &Lt {435 Agilent poroshell SB-
Cis (75 mm X 2. 1 mm,2. 7 pm) ; {84 : 10 mmol/L
CPRERVEW (A)-HIFE (B, B VR F R . 0~
0.5 min, 10% ~15% (B);0. 5~0. 6 min, 15% ~
30%(B); 0. 6~3. 7 min, 30% ~ 90% (B); i .
0. 25 mL/min; Hl . 25 Cs & . 5 pl; 3 Hr B [H] .
3.7 min,

2.2 A H BIEZB-EBWEE TR
(ESD ; #3%<: 350 C, 12 L/min; T4#<:325C, 10
L/min; flf 8 S & 17 :40 psi(1psi=6 894. 8 pa) ; B
EHE:4 000 Vi WA X 2 50 B
(multiple reaction monitoring, MRM) 1E B T 1 2 ;
B FlIE :CTX [M+H]" m/z 261. 10—140. 10, filf
FEA S B i JE (F) = 135 V., filf 1 fE & (CE) =
22 eV;CPM [M+H]" m/z 293. 10—>221. 10,F=
90 V,CE=15 eV; 4-Keto CTX [M+H]" m/z
275.10—~142. 10, F=125 V,CE=27 ¢V; DC-CTX
[M+H]" m/z 199.20—78. 00,F=120 V,CE=
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21 eV; A% TNZ [M+H]" m/x 248. 10->121. 10,
F=90 V,CE=14 eV,

2.2 FIEIRE &

2.2.1 MR ERBERE L SrakEERRE CTX,CPM,
4-Keto CTX.DC-CTX K TNZ i& & . il ez fie i il
WY 2 mg/mL RERR. DL 1020 CRETE NG RE
FHE 8 AN K- A5 o il 28 TAE T : CTX, 4-Keto
CTX % CPM ¥ J¥ # % 80, 40, 20, 8.4, 2. 0. 8.
0.4 pg/mL, DCCTX ¥ N 20,10,5,2,1,0. 5,0. 2,
0.1 pg/ml;3 4~7KF 1) Ji #2 (quality control, QC) T
ViR - CTX 4-Keto CTX % CPM ¥ BEH 0. 8.4.20
pg/mL, DC-CTX ¥ 0. 2,1.5 pg/mL, A8 B
Ji T —20 CUKAH , TAERIE % T 4 CokAfi. TNZ F
A IRBCHI K 6 ng/mL R .

2.2.2 ArEdAREFmAEEMR QC H &R
B RS EREL50 pl &AL 8 AN AKE AR
M2 TAE W T 1.5 mL B0 45 o, FiAS 25 R B
950 pl KEES A F 455 i ie R 51 RiAg 8 4~
KT o il 2 I 5 9 e CTX L 4-Keto CTX
J% CPM(4 000,2 000, 1 000,400, 200, 100,40, 20

ng/mL),DC-CTX(1 000,500,250,100,50,25,10.5
ng/mL) ., ik " 5 3 KR QC RS BN
CTX. 4-Keto CTX J CPM ¥k 40,200, 1 000
ng/mL,DC-CTX ¥ 10.50,250 ng/mlL,

2.3 mRFHBMLAE  KERMFEEHIGEE ST
FIRAM TR, B3 30 pLon 870 pL A= #EEh
IKIHEATRRE . WRHETR ST 30 s, U 100 pLL i A i
F 1.5 mL (.0 E AW TNZ(6 ng/ml)
M &G % W 400 pl, i HETR 2) 1. 5 min, 4C
21 912, 8 X g B> 15 min, B 3§ 100 pL i 10% 2
% 400 pL FERRIS  IAHEIRA] 30 s, 4°C 21 912.8X g
B0 15 min, B0 5 min, B #EREHT

2.4 FEFER

2.4.1 A& WUERH 1020 ZREH Rl &
He B 2 o 200 ng/mL g CTX., CPM, 4-Keto
CTX.DC-CTX & TNZ bR iy 7S % 8 2. 1 IR
SRAFVERE AT, S X i S B AR L &
i 07 fpe A » [R5 Ab & 00 22 Al AS 77 A A B T4 76
% product ion WEMBLATT , & 405 W 90" W
FEILE 1.

140.10 : O_ _NH,
6 i 121 320 e CPM
Lif .
- o._ _N . [M+H]
L N I o - o
3 P orx ~ Lo 7221010 m/z293.10—221.10
€, N | [M+H] S oot
R | O m/=261.10—140.10 Z08f po
X,la - 120,00 o7} cl
£ | 4210 B06I | 100
Z 2 a 106.10 Sosp | 72
&) O 04F 142.10
! 261.10 03T 63.90 293.10
02 ,
0 ; . L . P 1 0 pel T A ey
50 100 150 200 250 300 50 100 150 200 250 300
Mass-to-charge (m/z) Mass-to-charge (m/2)
55 H
L2 '33313010 O _N__o 6r o u 7800  DCCIX
11 310 _ >p } 4-Keto CTX i Sy | [M+H]
~40 N [MH]* ~5F BN \ m/z 199.20—78.00
= a oo m/z275.10~142.10 241 | O
X O 142.10 9
£07 \ sl
B e 27| a
05 05102529 1 15000 =, |
04} 10 1124.00 159. 5
Cost 159.10 S |
02 ‘ ' | || 275.10 | E .
p Ay I 1Y L . f 0 L o | i L A L M
0750 100 150 200 250 300 25 50 75 100 125 150 175 200
Mass-to-charge (m/z) Mass-to-charge (m/z)
45 121.10
44t o
40 [y CH, TNZ
36 Lo _{ 0™} [M+H]"
S32f —CH m/z248.10~121.10
X28F N
S 24t
520, 248.10
o L6 128.00 :
12 f
0.8 | 110.104 202.10
04t
b ) L
50 100 150 200 250 300

Mass-to-charge (m/z)
1 CTX.CPM,.4-Keto CTX.DC-CTX & TNZ ) — =415 F &
Fig1 MS 2 scan mass spectra of CTX, CPM, 4-Keto CTX, DC-CTX and TNZ
CTX: Cyclophosphamide; CPM: Carboxyphosphamide; 4-Keto CTX: 4-Ketocyclophosphamide; DC-CTX: Dechloroethylcyclophosphamide;

TNZ: Tinidazole
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2.4.2 FrEE R EC6 R RS K
(blank plasmas) ., CTX,CPM, 4-Keto CTX J&E K
400 ng/mL M DC-CTX ¥ & & 100 ng/mL ¥ FrUE
I 2% %% I #& 5 (blank plasma spiked with
standards) 1 K B 24 25 J5 W9 1L 2K #F i (test

samples) . ¥ 2. 3 WU R J7 ¥k AL ¥ G #ERE 43 BT, CTX,
CPM.4-Keto CTX.DC-CTX K& H¥r TNZ ({4 &4 it
4% B 3. 29, 2. 20, 2. 75, 2. 35 F1 2. 38 min,
MRM $H a3 [ DL 2, 28025 SRR W] 25 [ il 3% rh
2= B RS T T 20 T @t AT

Blank plasmas Blank plasma spiked with standards Test samples
TIC TIC TIC
DC-CTX, DC-CTX DC-CTX
TNZ TNZ TNZ
CTX CTX CTX
4-Keto CTX, 4-Keto CTX 4-Keto CTX
CPM CPM CPM
L L L 1 szl . - | P WP 1 = I
2.0 2.5 3.0 3.5 2.0 2.5 3.0 3.5 2.0 2.5 3.0 3.5

Time t/min

Time #/min

Time #/min

2 CTIX,CPM.4-Keto CTX.DC-CTX F TNZ iJ MRM #2EY & 1% &
Fig 2 MRM extracted chromatograms of CTX, CPM, 4-Keto CTX, DC-CTX and TNZ in rat plasma
CTX: Cyclophosphamide; CPM: Carboxyphosphamide; 4-Keto CTX: 4-Ketocyclophosphamide; DC-CTX: Dechloroethylcyclophosphamide;

TNZ: Tinidazole; TIC: Total ion chromatogram; MRM: Multiple reaction monitoring

2. 4.3 AROR A A B ROR R IR 20 ER
£ CTX, CPM, 4-Keto CTX } DC-CTX [ #x
Y 2 L AN IR £ % 0D OB A % 2. 3 T
PITERAE B3 DA AT AT M.
DARF DN P e B S R AL A (o) AR 49 5 PR s g I T

FEA AL bR (o) AT AL Ze vk nl 3, AL R B
1/ At il 2 0 T8 JIRE ot i b o il 2 R
A% E &= PR (lower limit of quantification, LLOQ)
T KM BR (limit of detection, LOD), BL3& 1,

%1 CIX.CPM.4-Keto CTX #1 DC-CTX B B3 552
Tab 1 Regression equation of CTX, CPM, 4-Keto CTX and DC-CTX
n=3
Analyte RegreS§i()n Calibration reflge . LLOQ ) LOD )

equation os/(ng s mL™D) os/(ng + mL~1) os/(ng s mL™D)
CTX y=0.023 343x—0. 100 771 20-4 000 0.998 0 20 0.5
DCG-CTX y=0. 141 953x+0. 027 137 5-1 000 0.996 8 5 0.2
4-Keto CTX y=0.009 246x—0. 003 226 20-4 000 0.998 6 20 5
CPM y=0.025 715x+0. 016 253 20-4 000 0.995 3 20 2

CTX: Cyclophosphamide; CPM: Carboxyphosphamide; 4-Keto CTX: 4-Ketocyclophosphamide; DC-CTX: Dechloroethylcyclophosphamide; LLOQ:

Lower limit of quantification; LOD; Limit of detection

244 RKEEHEAE B3 DU KT
CTX.CPM.4-Keto CTX ;& DC-CTX f) QC ¥ 54 A0
Pt il 2 dne IR B s O R it $5 IR 2.3 TR 7 vA
VBB BERE P AT S 5 0 JESE 3 do R

B B R PR il 23R — AR S e L TR A
AP AW BE R B9 H NS HTED AR X AR i 22
(RSD) K HER 5 » 25 53 W1 254 iy 1400 %865 2 L HE A
BEXIART G I AR I REASIN S 2R, DLk 2.
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#£ 2 CIX.CPM.4-Keto CTX 1 DC-CIX BIH A . H B ZEMERE
Tab 2 Intra-day and inter-day precision of CIX, CPM, 4-Keto CTX and DC-CTX

n=>5
Nominal Intra-day precision Inter-day precision
Analyte concentration Average concentration Accuracy RSD Average concentration Accuracy RSD
s/ (ng * mL~ 1) os/(ng s mL™1), xts (%) ¢Z9) os/(ng+ mL™1), xEs €23) %)
CTX 20 20.33+0.12 1. 65 0. 59 21.194+0. 63 5.95 2.97
40 37.38%£0.73 —6.55 1. 95 38.22%£1.10 —4.45 2. 88
200 204.53%3. 62 2. 26 1.77 206.57+3. 56 3.29 1.72
1 000 1 065.27+13.01 6.53 1.22 1 077. 81£20. 20 7.78 1. 87
DC-CTX 5 4. 86+0. 21 —2.80 4. 32 4.21%£0. 35 —15.80 8.31
10 10. 97+0. 27 9. 74 2.46 9.96+0. 87 0. 40 8.73
50 45.73+1. 30 —8.54 2.84 45.23+1.16 —9.54 2. 56
250 273.59%2.52 9. 44 0.92 273.62+3.32 9. 45 1. 21
4-Keto CTX 20 21.66+0. 77 8. 30 3.55 20.16+1.19 0. 80 5. 90
40 39.45+2, 92 —1.38 7.40 37.96+2. 37 —5. 10 6. 24
200 190. 80%6. 30 —4. 60 3. 30 184.8147. 40 —7.60 4. 00
1 000 1 048. 70+22. 82 4. 87 2.18 1034, 41+22. 36 3. 44 2.16
CPM 20 19. 5242, 17 —2.40 11.12 21.52+3.31 7. 60 15. 38
40 36.27+1. 86 —9. 32 5y 3 38.26+2. 65 —4. 35 6.93
200 177.90%1.78 —11.05 1. 00 182. 5446. 90 —8.73 3.62
1 000 1035.71£12.55 3. 57 1.21 1 052. 73+27. 41 5.27 2. 60

CTX: Cyclophosphamide; CPM; Carboxyphosphamide; 4-Keto CTX:

2.4.5 FOERA BUOKERZE AR CTX W
#7150 pg/mL % CPM.4-Keto CTX 1 DC-CTX ¥
FEYIN 20 pg/mL (45 HE LGS AL & FE S 3
IR AR 50 %5 ARG HE IR 2. 3 TR Jy AR
2 5 Ay RO BT . 5 R SR AR S A BRSO 1) U
T 0S5 3 4% 3 CTX (— 6. 63%, 7. 53%)
CPM(12. 62%,8. 93%) ,4-Keto CTX(—12. 02%,
12. 10%) F1 DC-CTX(—1. 91% ., 4. 21 %) , 454
2.4.6 REE HEHE 3 AKER CTX.CPM,
4-Keto CTX K& DC-CTX 1) QC ¥ » B AER %
TRACE 6 h RS (4 OO UCE 24 h JEH AL 3 IR
A (—20CH15 d FasEtE. FrAFE A PA T &
3 e 2. 3 TR A IEHERE AT . SR BRI QC
& 1) HE 0 B AR R (B ) — 1520 ~ 15% Z [H]
RSD #/NF 15 %, FF Al 22k, 2B CTX, CPM,
4-Keto CTX M DC-CTX f£F PR & T Wi E 1tk
R4r.

2.4.7 RECEMCE AR A3 R AR
3 AR 1 48 A i AR LAUAR [ FR (950 L)

4-Ketocyclophosphamide; DC-CTX: Dechloroethylcyclophosphamide

HIZKAE S L IR AT s fin, AR AR 5 2. 3 T4
[Fi] o B it AL A3 AT A A T AR A 5 O3 B 3 VR EE K P
1) QC R 2. 3 TR Jy v Ak 3 5 1 A 45 04 1 AR
By AR B BCR (90 = (B /A) X 100% . 4
T 25 L& W0y £ B R 3 FE (66, 44 £
5.53) % ~(96. 6641, 73) % Z [a], 7 EH 425 H
I PEBORE G, 4 C A 6 0F T il 8.0 44
T B K 3 KRS RE S TR IR E
5 AR v BE 55 A v I 2 0 Rk A ] B9 3
AACEBIRE AL 25 45 6 1, AR I T AR Cy, RIS
FEFRHETF (%)= (C, /A1) X 100% , 15 58 40 1 4 3 i
BRI m, ARJE ST R 528 o, J0) m/n B AR 0 —
HEET A 45 R B A A WA — A o PR 22
I — 1520~ 1526 Z i), =W I AL AT &
2.5 KRACRHHFHR

2.5.1 =ity okt 8 HURAEHEN: SD K
R MR BT R (22020) g i b BT 3 vw S 35 Bl A PR
TR A R AE [ 4 AT JE S - SCXK (J7) 2007-0005 .,
A 2 W B AE 55 R R R A 2 S B s ) b A 4
(12 hfB#E/12 h OB RE R FE (25 £2) CLIE R 3% 1
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JEIF ], 7ESE B T MR AT AE & 12 he 26 2 Rop 4%
300 mg/kg A& IS CTX . T4
5.15.30 min F1 1,2.3.4.6.8,12.24 h MK ELHR HE
FKAAR M 0. 2~0. 3 mL, BT 1. 5 mL fFEILm
D RRIRIRA] L FERD 1006, 2X g B0 10 min 43 £
M3, & —20 CUFEHORAT TR 2 FAN e E .

NN
wnm O W
S o O

«mL™ b

Concentration

--CTX

5 10 15 20 25
Time t/h

2.5.2 LRHFAERELRAER KRMHK 2. 1
TR B 5 LA T N E - 4 AP A5 P A D0 I 2 9k
iR A DAS 2.0 Bt Ay — i SRS A
I s T3 0 SEIAE - oA 25 Bl 27 2 B R
PRSI A . #5405 W 4 I 24 ok 21k 1] iy £k DL 1]
3. 2B 1SR 3.

25
E7 20
O )
£ EIS —=-4-Keto CTX
g 1o ~DC-CTX
g2 - CPM
%
g . ; : ;
5 10 15 20 25

Time t/h

3 CIX.CPM,.4-Keto CTX } DC-CTX &) 4 1 25 37 FE- A i gh 25 [
Fig3 Mean plasma concentration-time curves of CTX, CPM, 4-Keto CTX and DC-CTX
CTX: Cyclophosphamide; CPM: Carboxyphosphamide; 4-Keto CTX: 4-Ketocyclophosphamide; DC-CTX: Dechloroethylcyclophosphamide.

n=38, Tts

#& 3 CIX.CPM.4-Keto CTX } DC-CTX AR =S H
Tab 3 Pharmacokinetic parameters of CTX, CPM, 4-Keto CTX and DC-CTX

n=8, rts

Pharmacokinetic parameter CTX CPM 4-Keto CTX DC-CTX
Coax® ps/ (pg + mL ™) 207, 52+13. 20 18. 47+2. 66 6.59+1. 33 8.27+1.44
Tinax® t/h 0. 08 1. 00 2.00 2.00
Ti2¢t/h 1. 2840.09 5.03+0. 48 6. 7240. 47 7.4740. 68
CLd(mL « h™! kgD 801. 86+77.05 4 500. 4474 324. 96 8 229.76+3 181.52 6 864. 3741 339. 30
AUCy»(pgshemL™ D 372.52432.79 65. 70+£5. 04 33.264+11.76 45.03£8. 93
AUCy > f(pug » h e mL™1) 377.00£36. 01 66. 95+4. 76 44, 57+26. 92 45.15+9. 03
AUMCo~2(pug » h e mL™1) 843.51+75. 14 310. 42+34. 84 222.00+150. 98 222.68+72.26
MRTy" ¢/h 2.27+0.22 6.33+2.03 6.254+1.75 4. 88+0. 65

4, Peak concentration; ; Time to Cmax; ¢: Half-life; 4, Clearance; ¢: Area under concentration-time curve (from 0 to ¢); {: Area under

concentration-time curve (from 0 to ©); ¢; Area under the first moment of the plasma concentration-time curve (from 0 to ¢); "; Mean

retention time (from 0 to t). CTX: Cyclophosphamide; CPM;: Carboxyphosphamide; 4-Keto CTX: 4-Ketocyclophosphamide; DC-CTX;

Dechloroethylcyclophosphamide
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