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ft. R RSB RRE S MERFEHE.
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2&}5 10 AAFHEAERBAEEYR & WERE
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FEE &R

BERBER IR ERemEbm 4Y
IREE MR (1978) BT, BEFpEZRAR )5 24 h
M4y ot BRAE Ko da T 4. 55 4k g UL ip = g,
10-20 mg/kg 2425 9-11d, BE/KBE K M i %5 )
ig 2575 6-8 d, X RAILA A /K, RRABHBR
SEFE/NRR (B R, BRI A, THELM R, BN
AEFE, WEEAFA/NR (R KRR S B AEFERA],
WHAEMERE, HITHITEEHE.
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1. R & HLID50 /1001, &

Tab 1. Effects of sophoridine on solid fumors,
No animal died during the experiment,
n=10. X+SD. *p>0.05, **p<C0.05, ***p<{0.01

Dose Tumor wt Inhibition

T

Umor (g /kg x dy ROVt @ (%)
Control 2.0 0.4

S180 10x11 ip 1.4 0.2 30**

(mice) 20x11 ig 1.2 £0.4 41%%*
Control 1.7 £0.3
20x10 ig 0.7 £0.1 60***
Control 1.70%0.05

U 14 10 X 10 ip 1.031£0.05  40***

(mice) 20x10 ip 0.85+0,20 53*x*
Control 1.9 £0.3
20%9 ip 0.89+0,07 Ho¥***
10x9 ip 0.984+0.06 49***
Control 2.5 1.1

LLC 20 x 10 ig 1.8 +0.2 30**

(mice) 10x 10 ip 1,5 0.3 40**
Control 7.8 +2.9

W 256 20x10 ip 6.6 +2,0 15*

(Rats)
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Tab 2., Effects of sophoridine on ascitic tumor
and Leukemia n=10 X+SD. *p>0.05, **p<0.05

Dose Survival Prolonga-

Tumor o /kg x d) ROUME  fime (d) tion (%)
Control 16+4
10x5 ip 2412 50**
EC 10x 8 ig 204 25*
(mice) 20%8 ig 2144 31**
Control 1544
20%x 8 ig 1946 26*
Control 1614
S 180 10x8 ip 17+4 6*
(mice) 20X 8 ip 22+10 38**
Control 11.7+1.4
W 256 10 x 10 ip 12.4%3.1 6*
(Rats)  20x10 ig  12+5 2.5*
L1210 Controlt T.4+1.2
(mice) 20 % 10 ig  8.7+1.4 18*
tn=12

20t2g, RIEN, MBS N _H, —KE%
ZEMEE 1 wk, M Finney [kt &, %%
iv LD 50 Jy50.4 mg/kg (95% & 1 W 45.1-
56.4), ipLD50 Jj64.3 mg/kg (95% E(ZE
59.7-69.3),

2.3 e, R R EKG 658w H 4
H, k& 3.5+0.5kg, 472577, FFW 12 K/
min, [ JE 1145 kPa(90+4 mm Hg), iv, 10-
20 mg/kg 22245, MAEFH +F 1.3+£0.6 kPa
(104 mm Hg) , }- LA IR EY; iv, 40 mg/
kg /5, M T B %15.3+0.5 kPa(40-+4 mm
Hg), F%R18, EKG RUILE B #5 0s Y
iv 80 mg/kg J5 2 B MR, Il EHITHET
B, Boa0ERE, SEESRERGS, A
A B B Ik 22 12 i I T R R

3. ReAaMEsH el 4,54
2 R R, WMEERFR—BATH, RE, M.
B e E.iv 5 mg/kg qd x 35d J5 F R IEIRY
FEIEHEVEE . iv 10 mg/kg qdx35d J5, XK
BKYWREHIRE. Wk, 2h FiFKRE, 855
15 d [fi /MR 245 x 10%/ml f& = 155 x 10°/ml,
BEHE 2wk IREIEH, WERE, HLE

Wi, FF. B om R B i b R BRI AR ¢

4. R BRI kR IR 252 49 % vh
B 10 R, BEYLS A¥ESE 5 d gt R —R 5
P4, 70 P AR PO Sk AL 45 A1) im S B AR PR b
KEMFE.10 mg/kg(0.5 ml) x5d, d6 XIEsK
20 % 40 mg/kg (0.5 ml) x1d, XH R/
mivE, WER ¥ K W, 40 mg/kg 8 iR
bidx5d, KLFEERHE, FTMERIBRY.,

ARZEANRE, S%5 HilE 2 8
BR(2,3) 7 72 BRI YR BT BB 510 nm 4
WE B, MIETE 30 ug NAMIRES RIE
FEEEEXF,ARBEIT A, EEE 0.1
HHE 5.7Tug, EIEEN 0% . MMEENE
BE B 71k,

1. XRIWVHRZELETHHK-TFHHE
Tl K24 R, {kH 1424308, SF5H8
4, iv40mg/kg 51, 5, 15, 30min } 1,
2, 4, 24 hBRKERIM, BFREBIEE, BOHHEE
M35, FRENFEWEME kB, PE A
BT, 4h EHEEMIH, HEaBEREG -
REIZRAEN )T K R 2 C=37.6791 >t ¢
7.1581 € %88 b AR FEHAR e (PR, &
fiAE) =7.1min, t,,,8C1848,H4%4) =2.97h
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Fig 1. Blood concentration of sophoridine in 3
rats after iv 40 mg/kg.

2. MRAELF KR4k A 2HF K9
434 3 HL4kH 167+ 42g,1v B 40 mg/kg
J& 30 min, 2, 4, 24 h BFSLAL%E, BGO. B,
B B, B, B, %, REE, UIBRE N



HIRR 25% AR R RIOGEERE & &,
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Content i tissue (ug/g)

Fig 2, Distribution of sophoridine in rats at 30
min, 2 and 24 h after iv 40 mg/kg.
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Fig 3. Distribution of sophoridine in mice bearing
Lewis lung carcinoma at 30 min after iv 40
mg/kg.

ARG KR 12R,95RKiv4
Lig ¢, ZA75n1SEig AAE#/K s ml f5, 45l
SERWER, F, BH%E, 4R ivig1hBE
BREMNRHEH, 24 b i BT RHAEM 247
By 26% (5 BHEH R 75%), 3-6 h ik,
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Fig 4. Excretion of sophoridine in urine after iv
30 mg/kg,

107/ml f5 24 h FE4- 44625 (P R4, ip #RAE
#H,10 mg/kg x 8 d;ip AR T4 60 mg/kg x 8 d;
ip FRBEBERL 40 50 mg/kg x 8 d). & F /5 d3 A
BREGAER 3R, B, wiEK, 05
M, WRHNERmAREE LS RIBRRE
S,

SR, EREARE 0-3d % Aiai
BEERENRK, 3dFEAKMLE R R
{85 4-7 d FEHE IR R 4R E 53 h, MURTH 59 h,
FBEBER: 70h, MXIRAR 36h; A3 5
MRt E Rk E, SR DRE, B
B Ly TR,

2. MR S180 0 RAEm oA M 4 4549
%+ C57BL /6 /R ip #F 40 i 1x 107/
ml, d4, PHERAE K & ip10-20 mg/kg, 4 h
JE BB K B O, B MR SR A 5 JLER
3).

3. e R U4 B SI180 0 HuB AR
EFNRRELEBELET H h D40 R
FRmIE 24 h 5482, OGR4 12 BB,
¥R REW RNA, EEBTEN DNA, 4R

kB, IEH/DR ig e FMAESE & & &
RNA T [%36%, DNA T [ 19%; S180 &

U4 BMERTENE A 82 8% 3R,
U 14, DNA 28.4%, RNA 14.1%;S 180 DNA
50.8%, RNA 55.6%, (p>0.05), {UM&&

By WEXNEBRNGEWAY R,
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4. 42% 3+ S180 a2 ¥ cAMP A-§ %
vy /NRL42 R, 3D S 180 MG f5 24 h 48
75, BT fig 20 mg/kgx 10d; X4 ig
%ﬂ?ﬂﬂ% KRB FATE/NR, BURHA
41100 mg i SUER (VKO BRI 26, BLOEX I
WJ%MH¢WEE%®umL%WEEEm
WhET. A RS TR EE AR E E
cAMP st G 5 WA T & H 5 B S #k(5,6)
Wiz cAMP, Fi4H cAMP /K SE pmol/mg 4 £
BHEER, 4R XM =22)cAMP [ & &
J31.340.7, BMUERTH(n=20) cAMP %
N 1.13+0.7(p>0.05), FAAER RLEH.

ﬁiﬁﬁﬁ%ﬁ%%%%m

R RA VM ARETHRE
mnbg;; M o-A LB E Anae B g 9% o /N
M20 R, ARETHEMUMBHA G240
BEML4H, 47T 4k ig 20 mg/kgx 10 d 4424,
X R ZE AR UK, JRITRT 1d, RIS dS,
10, ZrAIMRREUML., ¥Fr, BHCRR( T )3k
TR YE a-Z5 ZBRFERY Anae JZ RV, Jh 8T IHE
Anae X W [AE SRS MK ES N, THEHAERE
MY, FHIGE—KREDIH N Anae if #: )5
LEFE/NER, TR RS R SR AT B
BERINES.

2. e A B LA M ¢ Hh
4% C57BL/6 /NFR 40 R, fkH 21.0+1.4g,
2I% 2, #S180 47 £k % #F (concomitant
tumor immunity, CTI)® Jfyi5kw, MEL/NH T
WS A i g 05 TR, DA T PRI E XY HLAR B T
RERRE M, 25 ILEE 4

Tab 3, Effect of sophoridine 20 mg/kg x 10d on
the Anae reaction of T-lymphocyte in bearing
U 14 mice, X+SD. *p>0.05,

Anae’s reaction of T-lymphocyte
Group Before(n=10) After treatment(n=9)
-1d 5d 10d

52.6+%2.6 56.21+3.7
57.0%2.0* 56.,2+2.0"

Control 52.7%2.7

Treatment 53.0+2.9

o) it

M SR SR, #=2
B (matrine) ) B ik, FBRMH L & 7’2\6&
(oxymatrine) %t S 180 F1 EC F M {EH . B
SRR ZJE, AXESE M E B BEE
A, NiRHEESBAEYREFESEUAN
PUREIE Mz,

M SHREROTRIEEREL, EMRER
PR A Hon & USRI 1/6 (MR 10 mg/kg,
iS5 60 mg/kg) ,

MENPESHEMBEN T U6k THEE
W, AYEBALERNR., HATRHARE
Me) T bk B4 il 6 S5 T RE, BRI A A TR /DS RS
MG AL TIRE. B E B BEE(R, BIFER D,

AN LLC B B I7 3. 767 Lewis i
/INERATN RIER KRN E —E & &, fEEW
KEFHASRFERA(E2); LAEERR
fEBE S T A A T A s AR 20 41,
18 B, FZ5)5 i il 35 12 BH 3 B 5% 48 1 0H
e, I, JRHG FTHEER(ERER, &

Tab 4. Effect of sophoridine on the concomitant tumor immunity in mice S 180-bearing. A =S 180 tumor
cell challenge. B =S 180 tumor cell immune + challenge, C,D =immune + challenge + sophoridine, n=10.
X+SD, *p>0.05, **p<0.05 compared to B,
Groun Dose Tumor wt Multiple of Thymus Spleen
p (mg/kgxd) (g) Timor growth coefficient coefficient

A — 3.840.9 — 0.0018 0.0116

B — 2.1+0.4 — 0.0017 0.0133

C 40X 1 2.,1+0.6 0.11 0.0015* 0,0110°

D 20X 6 2,610.7 0.4 0.0011** 0.077°




157
ZI R RS LTEE S EEFF RSB I 2 Brodie BB, Udenfriend S, Dill W. The estimate

vz of basic organic compounds in biological mate-
BEAKXAR, ) _ rial. J Biol Chem 1947; 168 : 355
EC /R, ip 8 %F 6 40 f e B L BB T e 3B, RSCE. 3% . Wit E S mERE.
BABRY, BARGRNETR, TR BEER e
RN 4 i . t inati i id i
R BRSO TR B IR BN, B chneider etermination of nucleic acid in

tissue by pentose analysis. Methods Enzymol
EX TN R RARAEBREBRRE T, 1957; 3 : 680

fﬁ?ﬂiﬂ@iﬁwéﬁ%m%\ H@?‘ﬁlﬂé’%ﬁﬁiﬂ*jﬁ’ﬁ 5 Miyamoto E, Kuo JF, Greengard P. Cyclic

e nucleotide-dependent protein kinases. J Biol
. ; Ao B2 T S A s .

ERTURERVEE 2. 6 Gilman AG. A protein binding assay for
adenosine 3’: 5—cyclic monophosphate. Proc

i SSidRESWMRMEI Y - BRESNET Natl Acad Sci USA 19705 67 : 305

SEEARTE, HEESR SR 2 5 i gt s i 7 Muller J, Brun Del Re G, Buerki H. Keller

8 £ x W

1 T4, 228, RAH, 5. BRERSSHHE
ERAIEIER . EZEIR 1984; 5 ¢ 123

Acta Pharmacologica Sinica

Antitumor action of sophoridine

LI Xue-Mei,
YU Yue-Hua

WU Yun-Guang',

1987 Mar; 8 (2)

CHEN Shao-Li,

HU, Hess MW, Cottier H. Nonspecific acid
esterase activity: A criterion for differentiation
of T and B lymphocytes in mouse lymph
nodes. Eur J Immunol 1975; 5 : 270

8 Bak. MEM. T . FHTN/NE A
PRI, 2R 1979; 14 ¢ 12

: 153-158

PAN Da-Xin®, WU Jia-Nin?,

(Dept Pathology, Jiangxi Traditional Chinese Medical College, Nanchang 330006)

ABSTRACT Sophoridine, an alkaloid
isolated from Sophora alopecuroides L., is a
new anticancer compound. The transplanted
tumors of Lewis Lung carcinoma, S 180.
U 14 and EC were inhibited 30-60% (p<<
0.05) by sophoridine with smaller thera-
peutic dose (10 mg/kg ig) than that of
sophocarpine (60 mg/kg ig).

The acute ip and iv LD5(Q in mice
were 60+0.1 and 50.4+0.4 mg/kg respec-
tively. In dog iv 5 mg/kg x 35 d produced
no apparant toxicity except mild reversible
leukopenia and thrombopenia in large dose
(10 mg/kg x 35 dj

When normal mice or mice bearing
S180, U114 solid tumors were given ig
sophoridine 20 mg/kg qdx 10d, the con-

tents of RNA and DNA in tumor and spleen
decreased slightly. Sophoridine showed no
marked influence on the content of cAMP
in S 180 solid tumor. The mitochondria of
S 180 sarcoma cells swelled and dissolved,
vacuolations were formed inside the cyto-
plasma of the tumor cells. The microvilli
of the cell membrane diminished.

After iv a single dose (40 mg/kg) of
sophoridine, the plasma concentration show-
ed an initial rapid drop and subsequent
declination and were rapidly taken up by
various organs, highest in kidney, moderate
in spleen and lung, and lowest in plasma
and brain: 299 of the injected sophoridine
was excreted within 24 h in urine.

Sophoridine showed no infiluence on
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immunity during the studies on T-lym-
phocyte Anae reaction of blood smear and
concomitant tumor immunity in mice.

Our experiments showed that the
matrinoid alkaloids, sophoridine and
sophocarpine possess noticeable antitumor
activity.

KEY WORDS sophoridine; phytogenic
antineoplastic agents; toxicology; cellular
immunity; drug metabolism; tissue
distribution; experimental  neoplasms;
electron microscopy

1Dept Organic Chemistry; 2Dept Microbiology;

3Dept Biochemistry.
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Fig 5. A. Sarcoma 180 cell, x 7150. Er=Endoplasmic reticulum; F =microvilli of cell membrane;
f’ = microvilli of plasmalemma; M =mitochondria; N =nucleus; Nu =nucleolus; V =virus; Ri =ribosome,
B, After ip sophoridine 20 mg/kg. x 8370. The microvilli of cell membrane or plasmalemma were
destroyed and scattered among the tumor cells, Swelling, dissolution of mitechoria and even

disappearance of inner cristae. Vacuoles (Va) increased, Ri decreased.

(See p155)



