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Pharmacokinetics and autoradiography of [°H] or ['*C]stepholidine
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ABSTRACT  After iv [*H]stepholidine (SPD) 12
MBq / kg, the concentration—time curve in rats was
found to be a two~compartment open model. The
distribution phase T, ,,, = 3.6 min, the elimination
phase T; ,,p= 168 min. The absorbed radioactivities
of ’H] SPD in 15-30 min were 80-87% . The
amounts of [PHJSPD bound to plasma protein, liver
and kidney homogenates were estimated to be 37, 31,
and 30%, respectively. During 3 d after ip "H]SPD
50 MBq / kg, 56% of the radioactivity was excreted in
wine and 5% in faeces, thus, it suggested that
'H]SPD was mainly excreted by kidneys.

After iv a single dose of [*C]SPD in mice, the
whole—body autoradiography showed that [*C}SPD
was rapidly distributed among various tissues. High
radioactivities were found in kidneys, liver, brain,
mlivary glands, Harder’s glands, hcart blood and
muscle at 2 min and intensively localized in kidneys
and stomach mucosa at 30 min. The radioactivities
in these tissues disappeared 4 and 8 h later, while that
in intestine could not be detected 24 h later.
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I-Stepholidine (I-SPD), isolated from
Stephania intermedia Lo in Yunnan province,
is an analog of tetrahydroprotoberberine
(THPB ) and a new kind of dopamine receptor
antagonist with some peculiar pharmacologi—
cal characteristics"?,  /-SPD antagonized
apomorphine—induced stereotypy in rats and
vomiting in dogs and produced a transient
catalepsy in mice®.  Moreover, it declined
the arterial blood pressure without any adverse
effect on heart *®.  Recently, it has been
found that /-SPD possesses the inhibitory ef-
fects on central nervous system, such as
analgesia and sedation®®. 1In order to intro-
duce -SPD to clinical trials, the pharma—
cokinetic and whole—body autoradiography af
FSPD in animals were studied in this work.
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METHODS AND RESULTS'

['*CISPD and [PH]SPD were synthetized
in our institute with the specific activity of 59.6
MBq/mmol and 6.7 GBq/mmol, re—
spectively.  The radiochemical purity was
greater than 95% on thin layer chromatogra—
phy®. [*CISPD and [’H]SPD were dissolved
in H,SO, 5 mmol/L, then adjusted with
NaOH 0.01 mol / L to pH 4.5.

Time curve of HISPD concentration in
plasma Six § Wistar rats (3051 11 g) were
used in this experiment. The blood samples
were drawn from femoral artery after iv
[PHISPD 12 MBq / kg 1, 5. 10, 15, 30 min, 1, 2
and 3 h, and were put into heparinized tubes.
200 pl plasma from each sample was obtained
after centrifugation and was extracted with
1,2—dichloride ethylene (3 X 10 m!). The
organic layer was evaporated dry and the resi-
due was dissolved again with small volume of
1,2—dichloride ethylene (50 ul). The solution
was used for chromatography on the thin layer
plate of fluorescent silica gel G ( sizes: 7.5 x
2.5 cm). The plate was developed by an as-
cending system of n—butanol : acetic acid :
water (3:0.5:3). A spot was obtained with
R, value (0.54) which was the same as the
standard radiosample soaked in scintillation
liquid. The recovery rate of I-SPD from the
extraction was 60% . The pharmacokinetic
analyses were computed according to
westlake®®. Tt has been shown that the con-
centration—time curve was simulated to a 2
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compartment open mode! consisting of 2
phases (Fig 1).
meters were: T ,, = 3.6 min; T, ,,, = 168
min, k;,=8.43h7!, k;;=1.78 h™", k,,=1.63 17",
V.=0.86ml/g, V,=560ml/g, AUC=2.24
x 10° dpm / (ml - h). It denotes that
PH]SPD was rapidly distributed from central
compartment to peripheral one.
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Fig 1. Plasma level of [*H]stepholidine In rats after iv 12
MBq/kg. n=6,% £SD.

Distribution of ["H|SPD in tissues Twelve
£ 8 Kunming species mice (22.6+ 1.4 g)
were used.  After iv H]SPD 202 MBq / kg
at 5, 30, 60 and 180 min, 10 u! of blood sam-
ples from the eyes of mice were drawn.  Mice

The pharmacokinetic para—

were killed and the various tissues were dis-
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sected and weighed (10-20 mg). It was
found that PH]SPD was widely distributed in
body tissues at 5 min after iv and the highest
radioactivity of [PH]SPD was in kidneys.
The concentration order of radioactivity in tis-
sues: kidneys > liver > brain > lung > heart
> stomach > intestine, whereas a very low
level was present in the spleen.  The
radioactivity tended to decrease in the tissues 3
h later (Fig 2).

Absorption of [’HISPD from gastrointes—
tine tract Fifteen $ § Kunming mice (21.5
1.4 g) were starved for 24 h before administra-
tion of drug. At 15, 30 and 60 min after ig
PHISPD 202 MBq/kg, the absorbed
radioactivities of [PHJSPD were 80, 87 and
90% , respectively. This suggested that
[3H]SPD was rapidly penetrated through
gastrointestinal membrane.

Protein—binding determination of
[3H}SPD The blood samples were drawn
from the femoral vein of three § Wistar rats
(180t 2 g) and were separately put into the
heparinized tubes. Plasma was obtained al-
ter centrifugation and diluted to 1:2 with
phosphate buffer (0.2 mol/ L, pH 7.4). The
kidneys and livers were dissected, and
homogenized separately in 5§ ml/ g tissues of

5 min.
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Fig 2. Tissue distribution of [’Hlstepllolidine In mice at 5, 30, 60 and * 30 min after iv 202 MBq / kg. x *SD.



phosphate  buffer. One ml of the
homogenate suspensions and plasma were put
separately into a small bag of cellulose dialysis
membrane.  The bag was placed into a
glass—stoppered centrifuge tube containing 10
m! phosphate buffer and [HJSPD 14 035-
17544dpm. The tube was incubated at 37T
for 24 h in water bath, Protein—binding of
PHISPD was determined by equilibrium
dialysis method "®. It was showed that the
amounts of [PHJSPD bound to plasma, liver
and kidney homogenates in tissues were 37, 31
and 30%, respectively.

Excretion of PHJSPD Threec & Wistar
rats (303 + 6g) were anesthetized with ether.
The polyethylene catheter was inserted into the
rat total bile duct.  After iv PH]SPD 3.4
MBgq / kg, the bile was collected at 5, 15, 30
min, 1, 2, 4 and 8 h. The maximum peak
value of excretion of [*’H]SPD in bile appeared
at 60 min and its amount was only 12% in to-
tal.

Three $ 3 Kunming species mice (20.3
0.6) were separately placed in the cages con-
structed to allow collection of urine and
facces. After ip CHISPD 50 MBq / kg, urine
and faeces were collected at various intervals
(0—24,24—48 and 48—72 h). Samples of 10 u}
urine and 5—10 mg faeces were used for deter-
mination. It was showed that the
radioactivity in urine excreted within 0—24 h
was 49t 6. The cumulative radioactivity ex-
creted in 72 h were 56%, whereas only 5% in
faeces was found in the same period. There-
fore, PH]SPD was mainly excreted by kidneys.

Wheole—body Autoradiography of
MCISPD Each dose of ['*CISPD 15.6
MBq / kg was iv to five Kunming species mice
(20.0+08 g)at 2,30 min, 4,8 and 24 h. The
cther anesthetized mice were immersed imme-
diately into a mixture of hexane and dry ice

(-70TC ). Then, the mice were embedded in
an aqueous gel of carboxymethyl cellulose (3%
CMC) and immersed into a mixture of hexane
and dry ice. The whole—body auto—
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raciography was performed according to
Slanina'?,  Sagittal whole—body sections
of 20 ym was performed with a microtome of
LEKB—-2250 type at —20 C and the sections of
different levels .of the body were taken out on
tape (NO. 800, USA). Then, they were
freeze—dried and exposed against X—ray films
at —20TC in the cryostat lasted 5 wk. There-
after, the films were developed and fixed.
The results pointed out that radioactivity rap-
idly disappeared from blood anq was unevenly
distributed in tissues. There was also to be a
time—dependent shift in the distribution
profile. At 2 min after iv ['*CJSPD, the high-
est labelling was observed in brain, fat, liver,
kidneys, heart, blood, salivary glands and
Harder’s glands and moderate in lung, stom-
ach and intestine (Fig 3A, plate 1). At 30
min after iv, the radioactivities of [“C]SPD
disapperaed in tissues of brain, fat, vertebra,
spleen and muscle, and reduced in the lung,
salivary gland, heart blood, stomach and intes-
tine, On the contrary, the more
radioactivities in the kidneys and stomach
mucosa were further observed (Fig 3B,
plate 1). '

At 4 and 8 h after iv the activities of
["CJSPD in the liver, kidney and stomach
mucosa could not be visualized, while some ac-
tivities markediy revealed in the intestinal con-
tents (Fig 3C, plate 1).. At 24 h after iv the
radioactivity could not be seen.

DISCUSSION

It was showed that the activity of
PHISPD in the blood decreased rapidly, and
the disposition of F—SPD consisted of a fast
distribution phase a and slow elimination
phase . It indicates that /~SPD disposition
has a 2 compartment of pharmacokinetic open
model, rapidly departing from central com-
partment to peripheral one. Furthermore,
I-SPD was absorbed very well from digestive
tract and easily penetrated into the brain tigssue
through the blood brain—barrier. Thus, /~
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SPD exhibited the analgesic and sedative ef-
fects quite rapidly in animal experiment. The
whole body autoradiography is a useful meth-
od to get a general idea of distribution and ex-
cretion of a compound or its metabolites in an-
imal tissues. The selective accumulation of
them in tissue or tissues may also give a clue
for the most possible mechanism of the drug
action. It has showed that ["*CJSPD in all
tissues would not last for a long time and the
results of autoradiography indicate that the
central pharmacological effects of /~SPD may
be related to its well absorption and easy pene-
tration into blood brain barrier.
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