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AIM ： To study the pharmacokineties of 4一 

[4 (2 ，2”，6 ，6 一tetramethyl—l 一piperindyl— 

oxy)amino J-4 一demethylepipodophyllotoxin 

(GP一7 ) in mice bearing sarcoma 180． 

M ETHOD ： Using HPLC with a uv detector 

at 285 nm ． RESUL"IS： The plasma concert， 

tration—time course of GP一7 in mice was best 

fitted to a 2Lcompartment open modle after iv 

20．6O mg·kg_。．At both doses the plasma 

如 was around 40 min．The highest concert 

tration was found in liver and lung．The Ievel 

0f GP一7 was higher in tumor than in kidnev． 

spleen，and bone marrow after ip 20 mg·kg一 

for 10 d． Urinary excretion of GP 7 as un 
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changed drug accounted for about 2O of the 

administered doses 72 h after injection．CON 

CLUSION ： GP一7 disappeared more slowly 

from the plasma of mice bearing sarcoma 180， 

distributed extensively over the tissues and 

was partially excreted from urine． The con- 

centrition of GP一7 in tumor was higher． 

KEY WORDS p。dophyIl。t。xin；pharmaco— 

kinetics；sarcoma 180 

4一[4 一(2 ，2”，6 ．6 一Tetramethyl一1 

piperidinyloxy)amino J-4 demethylepipodo 

phyllotoxin (GP一7) is a new spin 1abeled 

pod。phyll。t。xin derivative synthesized by 

Lanzhou University，China ”．In our previous 
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works 。一 ．it was found that GP 7 inhibited 

the growth of transplanted mouse tumors，in— 

cluding sarcoma 180 (S一180)，solid carcinoma 

from ascitic hepatoma， leukemia P388． and 

Lewis Iung carcinoma． In vitro it inhibited 

mouse Ieukemia L一1210．L一7712，human gas— 

tric adenocarcinoma SGC一7901， and human 

bladder transitionaI cell carcinoma BU一87 

cells． GP一7 was also an immunosuppressive 

agent ． This study was to investigate the 

pharmacokinetics of GP一7 in mice bearing 

S一180． 

M ATERIALS AND M ETHODS 

M ice and tmnor Sixty—four kunming mice 

(either sext weighing 2o士 s 2 g)were bred in the 

Animbi Center of I~nzhou Institute of Biological Prod— 

ucts．The mice received a subcutaneous jmmantatlon 

of 2X 10 viable cells of S一180(Gansu Institute of New 

M edicine)to the axillary region．Ten days after 5c i 

plantation，the S一180 cells had grown up to a solid tu— 

mor about l_5 g in weight．Then the mice were inject 

edivwith GP一7． 

Drugs and instrument GP一7 and podophyllic acid 

piperinyl hydrflzone nitroxide radical(GP 1)used as 

an internaI standard were synthesized by the Depart 

ment of Chemistry，Lanzhou Universlty． GP一7 was 

dissolved in Tween 80，De ma~ rh，and WR*~er(1坨 ：7。 

voI‘vOI) for iv and iP to mice． M eOH was of AR 

grade．W ater was redlstillated befo use．The HPLC 

instrument consisted of Shimadzu LC一6A HPLC sys—— 

tern equipped with a SNmada u LC一6A pump a Shi— 

mada u SPD—AV muhiwavelength (iv detector， and a 

Chromntopac C—R3A data processor． 

Plasma，flSSo~ ，and urine sampling M ice ran 

domized into 2 groups were injected iv GP 7 20 and 60 

mg。kg～．At Lt 5t 15t 30，6o，120，240 min after iv， 

4 mice at each time  were killed．131nod samples were 

collected into hepe rinized tubes．Liver，lung，spleen． 

kidney-and tumor were excised (O．2 g一 0．5 g)
．
The 

heparinlzed blood samples of 4 mice per time point 

were mixee1．PIflsma was immediately obtained by ten— 

trifng alization (600 X g for 5 rain)，and tissue ho 

mogenate was prepared． Twenty—four hours 8fter sc 

implantat[on of S一180 cells，10 mice were injected ip 

GP一7 20 mg-kg -d一‘ r 10 d． Twelve hours after 

the last ip， the mice were killed and tissues ho— 

mogenates were prepared． Twenty mice randomized 

into 2 groups were injected 扣 GP一7 20 or 60 mg 

-kg-。．The urine was collected during 0— 12，12— 24t 

24— 48，and 48— 72 b after iv． Specimens were kept 

at一 20 ℃ until analysis． 

Drug assay An amount of 30“L of]00 mg·L一 

GP一1 solution was added into a test—tube with 0．5 mL 

heparinized plasma or tissue homogenste as internal 

standard．Chloroform (6 mL) was used for extrac— 

tlon．The test—tubes weEe mechanically shaken Ior 2O 

mint centrifuged at 600Xg for 5 raint then the organic 

phase was transferred to a second test tube． Atier 

drying the organic phase under nitrogen stream ，the 

residue was redissolved in 100“L of mobile phase of 

MeOH—water(65：35．rot tvo[)．An amount of 10“L 

of this solution was injected into the chromatograph． 

n Ie separation was performe d on a Zorbax—ODS 

column t5 pm l 4．6 mm × 150 mm )with the mobile 

phase．The flow—rate was 1．0 mL-rain～，and detec— 

tion was made at 285 nlTi．The retention times of GP一7 

and GP—L wer~ L1．3 and 4．9 rain．respectively．The 

regression was liner (r> 0．99)within 0．2— 5O mg 

·L～ in plasma and urine，and 0．5— 5O旭 ·g-。in fis— 

sues． The recoveries were 81．8士 6．1 in plasma ， 

84．2士 5．6 【n urine，and 8O．4士 7．9 in tissues． 

The intra day and day—to—clay peecision (CV) were 

3．1 and 5．4 ，respectively．There was no inter一 

[erence with etoooside， podophyIlotoxin， atLd 4 一 

demetbyl_epipodophyIIotoxin．The minimal detectable 

concentrations of GP一7 were 0．2 mg-L～ in plasma． 

0-1 mg。L-。in urine，and 0．5 mg-L～ in tissues． 

PharmaeoI‘Inetic analysis Pharmaeokinetic pa— 

rameters in plasma were treated  using the M CPKP 

program in 8n lBM—PC computer． 

RESUL1[s 

Pharmaeokinetics of GP一7 The concen． 

tration—-time course of iv GP一7 in mice bearing 

S一180 was best fitted to a 2-compartment open 

modeI(Fig 1)． 

At both doses GP一7 disappeared biphasi— 

cally with a rapid distribution half—life of 

about 1．6 min and an elimination haif—life 

around 40 min (rfab 1)． 
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Time／erie 

iv 60 mg·kg～ ，the concentration of GP一7 in 

liver was the hlgbest． The leveI of GP一7 in 

tumor was lowest in the first 1 5 min，but 

became higher than those in kidney and 

spleen 2 h after iv (Tab 2)． 

Distribution of GP-7 after 20 mg·kg一 ip 

10 d The tissue c0ncentrai0ns 0f GP．7 in the 

mice：liver> lung> stomach> heart> tumor> 

spleen> small intestine> kidney> bone mar． 

row~ muscle(Tab 3)． 

Fig 1一 Concentration of GP一7 in plaSlMit m ke bear- 

lag ssrcoms 180 After Iv 20 or 60 ml·kg一 ． 月= 3． Tab 3- Concentration of GP 7 In tissues of mice beer— 

x+s Jag SSre~ms 18012 h afterlastInJecUon ofIp 20m8 
·kg一 ·d— for 10 d． 一 10． i± ． 

Tab 1一 Plasms phermecokinetlc parameters of GP-7 

in 叫 ce heaving ssl~am  lS0 after Iv 20 al'‘o me 

—kg一．_一3． 士5． 

Concentration of GP-7 in tissues After 

GP一7 PR·g 

TUrf~or 

Kidney 

Lung 

Spleen 

Heart 

Stomach 

Small intestine 

M uscLe 

Bone marrow 

2．1士 0．9 

11．3士 4．7 

1．4士 0．6 

5．8士 2．2 

1．7士 0．7 

2．3士 0．8 

3．1士 1．4 

1．6士0．8 

1．2士 0．7 

I．4士 0．6 

Urinary excretion of GP-7 Aher iv 20． 

6O mg·kg-。，about 1 6．6 一 19．5 of un— 

changed GP一7 were recovered from urine for 

the first 24 h and accounted for 1．8 一 2．5 

of unchanged GP一7 for the next two 24 h． 

Approximately 18．2 一22．O of the doses 

Tab 2-Comeeairatlon of GP 7 (1喀‘g一 )In t m s or isles bearing sar。om  180 after Iv 60 mR·kg一 

_=3，i士j 
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Tab 4． u rjnary excre廿0n 0fGP．7(mg-kg一 )iv 20 0r jxt ·A“ ㈣  。 ’ ”y。f 4一[4 (2 ’2 ’6 t 6 

60 _I-g．kg· · m bearjng s且rc哪 a ． 一 3， tetra thyll PIP d y y) 跏 。 一 。 ㈣ thy 

i士5． ep[podophyIl。 。 in in · 

Time／h z。m · 60 mg-kg ：’a ．ZP , Z一 h a n⋯g P Y , L—i an g一 Z D． i E f f e，c。t s of ： ： ； ：： 
0— 12 2．34~0．42 5．885：1．51 demethyIepipodophy[[a in n the proliferati∞ t clo~a【 

48— 72 O·l6± 0-10 0·24~0．15 4 Jia ZP．Xie JW， a“g PY，LiarIg ZD
， W ang YG ．Chen 

showed that there was a higher absorption 2 t 6 ·6 ~etramethyl 1 -piper[dlny[oxy)amino] 4 一 

nm was used as a mean5 of detectin2 GP一7． Ac Phm 。 Sin I999 F 14：921 4- 
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significant differences，suggesting that GP—

fn一 口 f 
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．

ted following the ourse 0f the⋯ 4
． [4 ．(2 ，2 ，6 ，6 四甲基哌嚏氮氯 自由基) fi

rst‘ord。r kinetic -IMta(Tab 2，3)showed 氨基]．4 r 去甲表鬼曰 素在 ~一0’。1一sod。,一m 

that Gp‘7 distributed over the five tissues 体内的药物动力学 
tested，had all higher concentrations— Twelve 

n  ̂

hours after the last injection of ip 20 mg kg ，憋 ，谢廷来 ．2 
d-。for 10 d ，there were fairly high levels of (兰州军区总医院药材科，兰州 73∞ o

， 中国) 

GP‘7 in most tissues of mice． These results ‘ 

suggestedthatGP．7 has an extensive distribu． A目的；研究4·[ ·(2 ，2 ，6 ，6 一四甲基哌啶氮 

tion in body of mice bearing S·180，and it is 氧 自由基)氨基]．4 ．去 甲表鬼臼毒素在荷 肉 
easy to cumulate in tissues also． In this 

study，increasing of AUC was not in direct 

proportion to the doses used，this situation 

may be related to the fact that GP．7 with 

higher liposolubility had extensive distribute 

and more cumulate abilities in mice tissues． 

The higher levels in liver，lung and stomach 

suggested that GP·7 may be an effective anti． 

tumor agent against carcinomas originating 

from these tissues． 
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