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ABSTRACT OBJECTIVE: To study the tissue distribution and excretion of ’‘H-Kopsinine 1 in rats. METHODS: "-
Kopsinine | were adm inistrated to 7 groups of 6 rats orally or intravenously, then blood, organ, urine, feces and bile were
collected to prepare sample solutions. After 12 hours, the radioactivity was measured by Liquid Scintillation Counter.
RESUTS: The radioactivity time curve can be described by a tw o com partment m odel. The T1/20and the T1/28is 12 m inutes
and 28. 1 hours respectively. After oral adm inistration the radioactivity in liver at I hour was 277. 5£ 17. 8ng/g and that in
Kidney was 182. 4% 12. Ong/g. The majority (66% ) of radioactivity was recovered from urine in 24 hours and 14% of

radioactivity was from bile in 48 hours. CONCLUSION: Results suggest that liver is the main effective organ of Kopsinine 1,

and also, Kopsinine 1 has a little possibility for enterohepatic circulation.
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One of the traditional Chinese medicines, Yunnan-Xin=
Mu (YXM ) is prepared from roots and leaves of Kopsia
officinalis Tsiang et P. T. Li in China. Kopsinine 1 is known
to be an active compound of YXM, usually used for the
treatment of bone ache and hepatic disease. A lthough many
pharmacological studies of Kopsinine 1 have been done,
pharmm acokinetic study has not been reported'). In this
studies of Kopsinine 1 were

paper, pharmacokinetic

exam ined with radioactive  compound. The relationship
between pharmacological effects and pharmacokinetics of
Kopsinine 1 was discussed.
MATERIAL AND METHOD

Drug: *H-Kopsinine | was prepared by China institute
of Atom Energy (Beijing). Its specific radioactivity is 153. 9
Ci/mol and the radio purity is more than 98%. The
unlabeled Kopsinine I was isolated from YXM in our
laboratory and identified. A1l other chem icals with the

highest grade were from commercial source.
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Animals: Male wistar/ST rats, 6 weeks old (150-200g
body weight), were purchased from Bethune Medical
University (China). The animals were bred in a breeding
room w ith tem perature of 24 1°C , hum idity of 50% 5% and
12 hours dark-light cycle for 3 days. They were given tap
in oral

water and normal tbods ad libitun. The rats

adm inistration -group were fasted about 24 h before
experiment.

Apparatus: Radioactivity Measurement was carried out
by Parkart M odel 4430 Liquid Scintillation Counter (Parkart
Instrument Co. Inc. U.S. A)

Drug preparatlon: A) For i v. injection: *H-Kopsinine 1
was dissolved in methanol to give the solution of | mg/mL.
3.5 mL of the solution was added to 96. SmL of distilled
water under stirring. This solution (100m1) was named
preparation A. Radioactivity of preparation A was adjusted
to 26. 08 uCi¥/mL, and then the dose (350 p g/kg) of

preparation A was calculated to 260. 8 uCi/kg. B) For oral
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adm inistration: 0. 8 mL of °‘H-Kopsinine 1 methanol
solution was added to 24. 2 mL of distilled water under
stirring. This solution (25 mL) was named preparation B.
Radioactivity of preparation B was adjusted to 0. 78 uCi/
mL, and then the dose(640 ug/kg) of preparation A was
calculated to 7. 8 uCi'kg.

Blood sample preparation: A fter i v. injection of “H-
Kopsinine 1, blood was collected from orbitalmargin vein of
rat in designed time period. 0.1 mL of blood was poured
into the mixture of formic acid solution (88% )-hydrogen
peroxide(30% )-noctanol(4: 3! 0.5), then the m Xture was
incubated in water bath at 80C for 45 m in. After cooling to
room temperature, the radioactivity of the m ixture was
measured.

Preparation of organ tissue sample: A fter i v. injection
of 3H-Kopsinine I, the organs of rat were collected in
designed time period. The organs were washed w ith isolonie
solution, and was cleaned with Kim towel( Kim bery-Clark
Co. Inc, Japan) before homogenization. 50 mg of each
hom ogenate was put into the m ixture of form ic acid solution
(88% )-hydrogen peroxide (30% )-noctanol (4: 3% 0.5).
Then it was treated in the same way as mentioned above.

Urine sample preparation: A fter oral adm inistration of
preparation B, urine was collected about 0. SmL in designed
time period. Then the collected urine was diluted to 20 mL
with water.

Bile sample preparation: A polyethylene tube ( fr,
No3, Hibiki) was inserted into the rat bile duct under
am obarbital anesthesia.. After oral administration of
preparation B to the operated rat, bile was collected-about 0.
SmL at designed interval. Then it was treated w ith the same
method mentioned in blood sam ple'*’.

Radioactivity

detection; *H-K ops in ine 1 were

adm inistrated to 7 groups of 6 vrats by orally or

intravenously. Blood, urine, feces and bile were collected
prior to organ in designed time period ( before the organs
were collected, the animals must be put to death). Then
they were treated to get sample solutions by the method
mentioned above. 0. 1 mL of sample solution was added to
the m X ture of 2-ethoxyethanol-PPO xylene solution(4: 6).
After 12h, the radioactivity was measured by Liquid
Scintillation Counter (Parkart M odel 4430).

Data analysis: The radioactivity-time curve was plotted
sem ilogarithm ically. The half-life (T1/2) was calculated
from the linear region by linear regression analysis. The
area under the plasma concentration-time curve (AUC) was
calculated by the trapezoidal m ethod from a graph for up to
48 hL.

RESULT

Rodioactivity—time course in blood: Blood w as collected
at3,5,20 min and 1, 8,24 and 4g h after i v. injection of'H~-
Kopsinine 1 and their radioactivities were detected (Table
1). The radioactivity in blood is shown as 320. 3% 18. 5Sng/
mL after adm inistration and 90. 0 4. 4ng/mL 60 m'in later.
The radioactivity time curve can be described by a two
compartment model. The T1/2 « and the T1/2 Bis 0. 20h,
28. 1h respectively(Fig. 1, Table2).

Distribution of radioactivity in organ tissue: After i v.
injection, organ were collected from 3 min to 48 h. The
highest level of radioactivity was found in kidney and liver.
The level of radioactivities were m oderated in blood, lung
and heart, and those in testis and fat were the lowest(Table
1). The elim ination rate of radioactivity in liver was much
slower than that of kidney. As the radioactivity in liver at 1
hour was 277. 5% 17. 8 ng/g and that in kidney is 182. 4%
12. Ong/g, it was considered that the drug still concentrated

in liver.

Table 1 Distribution of Radioactivity after Orai Adm inistration of ‘H-Kopsinine 1

Concentration(ng/g orm1of >H-Kopsinie 1)

T issue
3m in 5m in 20m in 1h 8h 24h 48h

Blood 320.3%£18.5 260. 1% 34.1 175.2% 3.6 90. 0% 4. 4 75.1%£3.8 50. 4+ 8.0 26.8% 2.9
Liver 389.4%X147.6 944.5%54.8 438.5%30. 5 277.5%17.8 136. 0% 9.1 104.1%21. 4 71.5£ 7.6
Spleen 107. 7 14.1 142.5%7.6 111.0%8.2 89. 2+ 15.2 68.9% 6.5 49.7t 5.8 38.1% 5.4
Lung 308. 7t 61.3 397.5%£45.7 165.8£9.8 127.7£10.5 92.5% 6.9 56.9%f12.0 28. 71 2.2
K idney 1391. 4% 214.0 2154.9%£94.3 640.2£60.2  182.4%12.0 131. 71 16.7 56.9t 2.5 35.2%2.5
Testis 41.7% 6.5 79.1%£ 5.1 68.2t 4.4 58.0%£ 7.6 47.2% 4.7 40. 6= 2.2 31.6x 5.4
Far 31.9%£8.7 72.2% 2.2 66.0f 2.5 46. 1% 4.7 28.3% 7.3 19.6x3.6 14.1£2.5
Brain 51.1£7.6 80.5% 6.5 58.0% 8.7 49.7£ 8.3 37.0£ 2.9 29.0%£2.9 22.5%2.2
Sub. Gland 119.3%24.7 164.3£18.9 108.8% 8.7 76.9% 5.8 44. 6% 2.2 30.5t2.5 20. 7% 4.7
Adr. gtand 98.3%16.7 146.9%32.3 124.8%£10.9 87.4%18.9 64.6110.9 45.0% 5.1 25.4% 5.8
Thymus 81.2%21.0 156. 71 21. 8 96.8%+ 7.6 62. 4% 16. 7 41.0% 2.5 30.1%£3.3 18.5£2.9

a) The Data are expressed as the mean £ SD of six rats.
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Table 2 Pharmacokinetic Parameters of ‘H-Kopsinine | in
Blood
Parameter Value
T1/2a(h) 0. 20
T1/28h) 28. 09
AUC(mg. h/L) 2. 67
Vd(L/kg) 3. 86

a) The mean value from 7 groups of 6 rats.

Excretion in urine and bile *H-Kopsinine 1 was
excreted from urine and bile when adm inistrated orally. The
majority of radioactivity(66% ) was excreted in urine in 24
hours and small amount of it(14% ) was excreted in bile in

48h. The general result was shown in Fig. 2 and Fig. 3.
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Fig. 1 Time Course of Radioactivity in Liver and Kidney
after Intravenous Adm inistration of “H -Kopsinine 1
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Fig. 2
Adm inistration of 0. 35mg/kg of *H Kospinine 1

Time Course of Radioactivity in Urine after Oral
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Fig. 3 Time Course of Radioactivity in Bile after Oral
Adm inistration of = *H-Kopsinine 1(n= 6)
DISCUSSION

The radioactivity in blood after intravenous injection of
*H-Kopsinine 1 distributed to organ tissue very soon. The
blood level of radioactivity decreased in tw o phases, namely
the distribution phase and the elim ination phase, w ith the
T1/2 o of 0. 20h and T1/2 Bof 28.1 h./The pharm acok inctic
properties are different from the parameters obtained by
HPLC method. By using radioactive Kopsinie 1, the original
form as well as its metabolites can be detected. But chem ical
method determ ined only the original form of Kopsinine 1.
Since ‘both Kopsinine 1 and its metabolites have the
pharm acological activity'*!. So the sensitivity of HPLC-UV
lower than that of the

the HPLC

method is much radioactivity.

Therefore, results from method missed the
elim ination phase. The T1/2 (11 min) of Kopsinine 1
obtained by HPLC was almost the same as T1/2 « by
radioactivity. The  pharmacokinetic parameters by
radioactivity can explain the maintenance of choleretic effect
much better than that by HPLC.
After intravenous injection of *H-Kopsinine 1 the level
of radioactivity was the highest in kidney and liver. Kidney
and liver are the main organ for excreting and metabolism.
The radioactivity in liver was the highest at 1 hour after
adm inistration, and the decreasing rate was the slowest.
This phenomenon suggested that liver is the main affinitive
organ of the crude drug, which is conformed to traditional
Chinese meaicine theory. Finnally it was excreted in urine
and bile. The majority of radioactivity was excreted in
urine. Com paring to the excretion in urine, the radioactivity
excreted in bile was at a very low level. The reason m ight be
own to the molecule weight (338) of Kopsinine 1, because

the compound below 400 molecule weight is difficult to
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excrete from bile!’!. Our result confirms ‘to the above
theory. And the results also suggest that Kopinine 1 has a

little possibility for enterohepatic circulation.
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