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piperidinyloxy)amino ]-4' -demethylepipodophyllotoxin ; Vs

in mice hearing sarcoma 180
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J1A Zheng-Ping. XIE Jing-Wen, XIE Ting-Quan (Department of Pharmacy, Lanzhon General
Hospital . Lanzhou Command+ PLA, Lanzhou 730050, China)

AIM: To study the pharmacokinetics of 4-
[4av-(2",2",6",6"-tetramethyl-1"-piperindyl-
oxy ) amino |-4'-demethylepipodophyllotoxin
{GP-71) in mice bearing sarcoma 180.
METHOD : Using HPLC with a uv detector
RESULTS: The plasma concen-
tration-time course of GP-7 in mice was best

at 283 nm.

fitted to a 2-compartment open modle after iv
20. 60 mg kg '. At both doses the plasma

T'is was around 40 min. The highest concen-

tration was found in liver and lung. The level
of GP-7 was higher in tumor than in kidney.
spleen, and bone marrow after ip 20 mg kg™ !
for 10 d. Urinary excretion of GP-7 as un-
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changed drug accounted for about 20 ¥ of the
administered doses 72 h after injection. CON-
CLUSION: GP-7 disappeared more slowly
from the plasma of mice bearing sarcoma 180,
distributed extensively over the tissues and
The con-
centrition of GP-7 in tumor was higher.

was partially excreted from urine.

KEY WORDS
sarcoma 180

podophyllotoxin; pharmaco-
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4-[47-(2v, 2", 6", 6"-Tetramethyl-1"-
piperidinyloxy ) aminoc ]-4'-demethylepipodo-
phyllotoxin (GP-7) is a mnew spin-labeled
podophyllotoxin  derivative synthesized by

Lanzhou Unijversity, China"". In our previous
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works®" %, it was found that GP-7 inhibited
the growth of transplanted mouse tumors. in-
cluding sarcoma 180 (5-180), solid carcinoma
from ascitic hepatoma., leukemia P388. and
Lewis lung carcinoma. [In vitro it inhibited
mouse lenkemia L-1210, L-7712, human gas-
tric adenoccarcinoma SGC-7901, and human
bladder transitional cell carcinoma BU-87
cells. GP-7 was also an immunocsuppressive
agent. This study was to investigate the
pharmacckinetics of GP-7 in mice bearing

5-180.
MATERIALS AND METHODS

Mice and tumor Sixty-four kunming mice
(either sex, weighing 20+ s 2 g} were bred in the
Animal Center of Lanzhou Institute of Biological Prod-
ucts. The mice received a subcutaneous implantation
ol 2XX 10 viable cells of $-180 (Gansu Institute of New
Medicine ) to the sxillary region. Ten days alter sc im-
plantation. the S-180 cells had grown up to a sglid tu-
mor about 1.5 g in weight. Then the mice were inject-
ed v with GP-7.

Druogs and instroment GP-7 and podophyllic acid
piperinyl hydrezone nitroxide radical (GP-1) used as
an internal standard were syl‘lthesized by the Depart-
ment of Chemistry., Lanzhou University. GP-7 was
dissolved in Tween-80. Demasorb. and water €142:7,
val tvol) for iv and ip to mice. MeOH was of AR
grade. Water was redistillated before use. The HPLC
instrument consisted of Shimadzu LC-6A HPLC sys-
tem equipped with s Shimadzuy LC-8A pump a Shi-
madzu SPD-AV multiwavelength uv detector, and a
Chromatopac C-R3A data processar.

Plasma. tissues, and urine sampling Mice tan-
domized into 2 groups were injected iv GP-7 20 and 60
mg-kg'. At 1, 5, 15, 30, 60, 120, 240 min after iv,
4 mice at each time were killed. Blood samples were
collected into heparinized tubes. Liver, lung. spleen,
kidney. and tumor were excised (0. 2 g—90.5 g». The
heparinized blood samples of 4 mice per time point
were mixed. Plasma was immediately obtained by cen-
trifugalization (600 X g {or 5 min), and tissue ho-
mogenate was prepared. Twenty-four hours aflter se
implantation of S-180 ceils, 10 mice were injected ip

GP-7 20 mp kg ' -d”" for 10 d. Twelve hours after
the last ip, the mice were killed and tissues ho-
mogenates were prepared. Twenty mice randomized
Inte 2 groups were injected v GP-7 20 or 60 mg
+kg~'. The urine was collected during 0—12. 12— 24,
24— 48. and 48— 72 b alter iv. Specimens were kept
at — 20 T until anelysis.

Drug assay An amount of 30 pl of 100 mg-L ™!
GP-1 solution was added into a test-tube with 0. 5§ mL
heparinized plasma or tissue homogenate as internal
standard. Chloroform (6 mL » was used for extrac-
tion. The test-tubes were mechanically shaken for 20
min, centriluged at 500 < g for 5 min. then the arganic
phase was transferred to a second test-tube. After )
drying the organic phase under nitrogen stream. the
residue was redissolved in 100 pL. of mabile phase of
MeOH-water (65:35, valtvel). An amount of 10 ul.
of this solution was injected into the chromatograph.

The separation was performed on a Zorbax-ODS
colump €5 ums 4. 6 mm X 150 mm? with the mobile

', and detec-

phase. The flow-rate was 1. " mL -min”~
tion was made at 285 nm. The retention times of GP-7
and GP-1 were 11, 3 and 4. 9 min. respectively. The
regression was liner (r > 0. 99} within 0. 2— 50 mg
*L.77in plasma and urine. and . 5—50 pg-g™' in tis-
sues. The recoveries were 81. 8+6.1 % in plasma.
84.2+5.6 ty in urine, and B0. 4£7. 9 X in tissues.
The intra day and day-to-day precision (CV ) were
3.1 % and 5.4 % . respectively. There was no inter-
lerence with etoposide. podophyllotoxin, and 47-
demethyl-epipodophyllotoxin, The minimal detectable

. concentrations of GP-7 were 0. 2 mg+L ™’ in plasma,

0.1 mg*L7"in urine, and 0. 5 mg+L ™7 in tissues.

Pharmacokinetic analysis Pharmacokinetic pa-
rameters in plasma were treated using the MCPKP
program'® in an IBM-PC computer.

RESULTS

Pharmacokinetics of GP-7 The concen-
tration-time course of iv GP-7 in mice bearing
S-180 was hest fitted to a 2-compartment open
model (Fig 1.

At both doses GP-7 disappeared biphasi-
cally with a rapid distribution half-life of
about 1. 6§ min and an elimination half-life

around 40 min {Tab 1).
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Fig 1. Concentratlon of GP-7 In plasma of mice bear-

Ing sarcoma 150 after lv 20 or 60 mg-kg™'. »n=23,

X+s.

L]

Teb 1. Plasms pharmscokinetlc parameters of GP-7
In mice hearing sarcoma 150 after lv 20 or &0 wmg

kg”'. m=3, ¥ts.

Parameters 20 mg kg™ 60 mp kgt
a, min"" 0. 4040, 08 0.4640.11
B+ min™!? 0. 018-£0.001 0.016-£0.002
T\ min 1.7240.24  1.51+0.26
Tle, min 38,9431  44.0+4.6
Ko min™? 0.2540.05 0. 300,04
Ky, min~! © 0.0954+0.018 0.084+0.010
K, min! 0.077+0, 009 0,.08540. 006
Vi, Likg™! 0.11340.014 0.19240,021
vV, L-kg™! 0. 4940, 08 1.0440,12
Ct, mL kg™ *min™! 8.8+1.0 16-44+1.3
AUC,

1 0.22040,010 0, 36540, 028

mg+*L"" *min~

Concentration of GP-7 in tissnes  After

iv 60 mg+kg™', the concentration of GP-7 in
liver was the highest. The level of GP-7 in
tumor was lowest in the first 15 min, but
became higher than those in kidney and
spleen 2 h afrer iv (Tab 2).

Distribution of GP-7 after 20 mg kg™ ' ip
10d The tissue concentraions of GP-7 in the
mice ; liver>lung>>stomach>>heart>>tumor>>
spleen >>small intestine = kidney >>bone mar-
row >muscle {Tab 3).

Tab 3. Concentration of GP-7 in tissues of mice bear-
ing sercoms 180 12 h after last injection of ip 20 mg

«kg™'«d"'for 10 d. R=10, Tis.
Tissue GP-7 pgeg™"'

Tumor 2.1+0.9
Liver 113447
Kidney 1.44+0.6
Lung 5.842.2
Spleen 1.7+0.7
Heart 2.54+0. 8
Stomech 31+1. 4
Small intestine 1.640. 8
Muscle l.240.7
Bone marrow 1.4+0.6

Urinary excretion of GP-7  After iv 20,
60 mg +kg™'. about 16.6 X% —19.5 %4 of un-
changed GP-7 were recovered from urine for
the first 24 h and accounted for 1. 8 % ~—2. 5
% of unchanged GP-7 for the next two 24 h.
Approximately 18.2 % —22.0 ¥ of the doses

Tab 2. Conceniratlon of GP-7 (ug g ™*) in tissues of mice bearing sarcoma 18¢ after Iv 60 mg kg~

=73, I+s.

Time/min Tumor Liver Kidney Lung Spleen
1 38.146.3 127423 106+19 98.5+9. 6 168+15

5 64411 184128 168421 160+ 18 14620

15 95423 218144 151428 165433 10724

30 88117 148+ 38 114423 B2+18 78+ 23

60 76124 106441 88+149 71+ 28 81+17
120 36414 87+32 27+13 47+ 23 21.349.6
240 21.6+9.4 74437 17411 31+26 7.5+4.1
360 6. 8+4.5 S1+32 5.3+2.8 14411 4. 64+2.5
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were recovered from urine as unchanged GP-7
72 h after iv. GP-7 was largely eliminated
within 24 h in mice bearing 5-180 (Tab 4).

Tab 4. Urinary excretion of GP-7 (mg-kg™ ') iv 20 or
60 mg - kg~' in mice bearing sarcoma 180. == 3,
i

Time/h 20 mg-kg™? 60 mg-kg "
0—1iz2 2.3410 42 3.8841.51
12—24 1.56+£40. 40 4.0811.24
24—48 0. 34+ 0. 10 0.8410.22
48—72 0. 16+0.10 0.2410.15
DISCUSSION

The uv absorption spectrum of GP-7
showed that there was a higher absorption
peak at 285 nm. S50 the uv absorption at 285
nm was used as a means of detecting GP-7.

At both doses of 20 and 60 mgkg™*, T1s

of GP-7 in the plasma of mice did not shov;;,‘w
significant differences. suggesting that GP-7 f7-z00

was eliminated following the course of the
first-ordor kinetics. Data (Tab 2, 3) showed
that Gp-7 distributed over the five tissues
tested, had all higher concentrations. Twelve
hours after the last injection of ip 20 mg-kg™!
-d™"'for 10 d , there were fairly high levels of
GP-7 in most tissues of mice. These resulis
suggested that GP-7 has an extensive distribu-
tion in body of mice bearing S5-180, and it is
easy to cumulate In this
study. increasing of AUC was not in direct

in tissues also.

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 caIcinomas originating
from these tissues.

REFERENCES

1 Chen YZ. Wang YG, Lt JX, Tian X, Jia ZP. Zhang PY.

Anncancer drugs I . Synthesis and hialogical evaluation
of spin labeled dervatives of pedophyllotoxin,
Life Sci 1949, 45; 2069—75.

2 Ja ZP. Zhang PY, laang ZD, Wang ¥G. Chen YZ. Li
IN. et af. Antrtumor sctrvity of 4-[4%-¢2%.3%. 6" 6"-
tetramethyl-1 ¥ -piperdinyloxy ) amino -4 ‘-demethyl
epipodophyllotoxin ae ortruw.

Acra Pharmacol Sin 1950, 11, 54%—53,

3  Jla ZP, Zhang PY. Liang ZI». Effects of 4-_4"-(27,2%.
5", b “-terramethyl-1 "-piperidinyloxy } amino J-4 ' -
demethylepipodophyllotoxin an the proliferation. clonal
fortmation and DNA synthesis of ]I..ISJ.LI cells am zatro.
Chin ] Pharmacol Toxicol 1991 §; 47—05.

4 Jia ZP, Xie |W, Zhang FY. Lieng ZD. Wang ¥G. Chen
¥Z. Anttumor activiey of 4-[4"-{27, 2", 6% . 6" -retram-
ethyl-1 *-pipendinyloxy ? aming J-4 " -demethylept
podophyllotoxin. Chin Pharmaco] Bull 1591y 7: 304 7.

5 Jia ZP, Xie JW, Feag P. M JG. Effects of 4-[4%-¢(2".
2", 6", 6% terramethyl-1 "~piperidinyloxy ¥ aming ]-4 " -
demethylepipodophyllotoxin on mmune funchion in mce.
Acta Pharmacol Sin 1993y 14, 221 —4,

§ X WJ, Chen ZR, McPKP-a microcompurer program

);peciahzed for pharmacokinetic compariment analysis.

Acta Pharmacol Sin 1988 9, 188—92. {

4-[47-(2",27,6" 6" - FRIR MY H h X
BE]4 - ZFZRZOEEETAMIs/E
gy thzh 4

[
gek, waL. wex K960, 2
(ENERLDSERAHME. M 730050, F1E)

Hey, WFsg4-[4v-c2v 27,67, 6" -0 B 3 0 g 3

HEHB AR FRRAAEEANN
HIBO R IERNNAEWH ¥ FEk A
HPLC sherls:. S, GP-7rE/ MR M F
MEE—RIREFS ZEHEEA. 20, 60
mg-kg~'iv. T1,£940 min: 254g9R B LLFFRERD
MR MEERSERKTRTR. B
M. 2h N BEREUREEHY S GP-7 54
#HEM20 NEH. ik, GP-77ERRMLIS0E
AR S AR IEEREEE. PR RS gk
FLEEEr . B LARIE R T HE

*@in RBA#EE, E%fﬂﬁﬁ; AfRi180



http://www.cqvip.com

