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Antitumor effect of total alkaloids from Aconiti Lateralis Radix Praeparata
on breast cancer in mice

ZHANG Ya-ping, DU Gang-jun, SUN Ting, LI Jia-huan, LIU Wei-jie, WANG Ying-ying
Institute of Pharmacy, Pharmaceutical College of Henan University, Kaifeng 475004, China

Abstract: Objective To investigate the effects of total alkaloids from Aconiti Lateralis Radix Praeparata (TAALRP) on the
manifestation of breast cancer induced by 7, 12-dimethylbenzanthracene (DMBA), some hematological indexes, and tumor growth in
mice. Methods The mice were divided into control, model, and TAALRP groups. Mice in the model group were sc injected with
DMBA (50 mg/kg in olive oil) twice weekly for five weeks to establish a breast cancer model; Mice in TAALRP group were
simultaneously ig administrated with TAALRP (2 mg/kg). The changes in tumorigenic latency, incidence, appearance, body
temperature, and auricle microcirculation were observed in carcinogenic process; The levels of estradiol and progesterone in serum,
the activities of erythrocytic Na*, K'-ATPase and Ca**, Mg®*-ATPase, and hemorrheologic indexes were detected. The effects of
TAALRP on breast cancer in mice were comprehensively evaluated. Results The mice in the model group appeared gradually
aversion to cold and preference for warmth, laziness and drowsiness, body temperature dropping, and auricle microcirculation
disorder as the administration time prolonged. Meanwhile, the estradiol and progesterone levels in serum increased, while erythrocytic
ATPase activity decreased. However, the whole blood viscosity and erythrocytic aggregation index increased. TAALRP showed a
reduction in changed indexes and inhibited tumor growth. Conclusion The mice with breast cancer induced by DMBA appear a
manifestation of body coldness with blood stasis. The treatment with TAALRP could improve the symptoms and signs, and prevent the
tumor growth.
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UV—2000 ZBRANAT WG R, it
JERTAL ARG /ATl ; LGR16—W 7 i 3 VA 15 135
ML, B SL B OHIA R A R s YLS—1A £ Ifg/
BE =GR, LR AE S R A
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H5 195 JUMEPE /N BUE R4 % 2 J8 S BEAL 2> A
3 41, RIS, ALl B R EeRAL, A4
65 H o A /N BUH R IR . A AR B 1 S AE )
B ZH N SRS — R0 R DU 4% se IR IE A 10 mg/mL
() RS OR BRI A 5 /g 1R, 4k 5 JH;

B A R TF AR AR S, MR N BCP R HAROK
TR R AE AR 2 mg/kg (TIAREGH E )
BRI BN 24 h 0K &, 45K 5
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W L

2.2.2  HEERIEMATI  TRAAIERS A 184 254 32
J, FABUNR 15 2, ip RE L Z4A 40 mg/kg iR
P, AR e, HGREE,  DAEE FRAT RS 2 5 R
Je K /N BRI ) W e e/ ROBSR & b, W HAE
B, AEEECP AR HAT b, EHAT BRI R T
TN D VEBARAT I, A DG T, B (X 160)
R BB Sk A0 bk DA% IR 1 A
FERP MR A, FH A AT SO AR AL IR OB I A
A8 2 min AT, 20T RGeS I g
JAFRP MR . 2 Ja B W/ 172 2, THELFE 10 min
PR (1 a3 %5

2.2.3 I ME AN 2 AP AS I T AR I AR S
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AR TR U ARG DO 1 37 RN 2 i K
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IS (4 °C) KRS Tris b (pH 7.4), R
A) )G EUKFE 20 min A4 A%, 10 000 /min
B0 20 min, A BT, RIFESARVE 3 Ik, EPS
ZEAN M. WA e K Lowry v, FHZ- IfiLis 11
B AAERRAES, HARF SN E Na', K-ATP fff
Ca®", Mg™"-ATP BEHTE, LLAE NN AR 0 8K 1774
TEHLIE R

225 MEFARSRI gl 5 1N BRI st
TRAT, e S ROk, BERS N /IS B A4S ML R . 2r4n g
AT BN MR AL 2 FR bR o

2.2.6  MREEEREATIN AL AE, R Tk
ANER A IR H L, DASIZEG S 1 R 300 fiege )
JWIRITE AR . GBI MG 5 18, 25, 32
JAA UL 15 RTINS A R A 6 RIS 5x g
RAEFFERIY, CLRORMRERE . GRS 32
SRR 4% 20 JL/ANERFE S AR50 80 JI, s/ i
ST A, AT Kaplan-Meier 4735 737
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31 WEBREDMR—MRSHEm

L B2 /N B PR, AR 20 /) B i 325 A e ) 1)
FERK B IS R . B4 0. 5B, A
HRR R A RIS, A mi . A TS 3
> (P<0.05. 0.01). BT APl
WG AR, MRS ARSI S R

M ZERBE (P<0.05. 0.01) 55 W%E 1.
3.2 WEBRENROMA ATP BEEMSHEKTE
B9 22

55t HEALAH Eb, B AL/ BRI JS 26 18 I
U, LN Na®, K'-ATP Wi, Ca®*, Mg®"-ATP i
T BT (P<<0.01), I TE ME — 1 K 2 i KA
W1 BT (P<<0.05. 0.01), SHEAIVAMLL, T
BEPIIRAL /N AT AR BE Na', KT-ATP BAI Ca™,
Mg™"-ATP BEEW] BT 5 (P<<0.05. 0.01), i
Mt N 2 7K 3 B B BRI (P<<0.05. 0.01). 45K
WK 2. 3.

F1 MFEEMEIRENRERINB EFNOEME (x£5,n=15)

Table 1 Effects of TAALRP on body temperature and spontaneous motor activity of mice with breast cancer (x 5,1 =15)

_— o iR/ °C A E3ES) (10 min WIESHRED
2 I / (mgkg )
18 4 25 14 32 J# 18 4 25 4 32 4
X FR — 373412  37.1+13  37.0+14 21524687 238.4+79.3 195.2+81.5
et — 3594+1.6" 354+1.6" 35.1+1.6° 88.3+41.6" 76.2+45.1% 61.3+42.6"
B 7 L A= 2 37.0+13° 368+14° 365+14° 16324713 155.4482.1%" 138.6+71.2%

RRALILE: "P<0.05 "P<0.05; LEUAAILEL: "P<0.05 TP<0.01, FE[
*P<0.05 *P<0.01 vs control group; "P<0.05 P <0.01 vs model group, same as below

x2 MITFSEMEFLBRE /R ATP BETE IR (x+5,n=5)

Table 2 Effects of TAALRP on ATPase activity in erythrocyte membrance of mice with breast cancer (x+s,n=5)

u =/ Na', K'-ATP fif§ / (nmolpi-mg "h™") Ca®', Mg**-ATP i / (nmolpi-mg "h™")
(mgkg ™) 18 J 25 J# 32 18 f# 25 4 32 J
X — 25534414 23724436 2154+424 14134212 12954234 106.5+22.6
B — 161.4+487% 12514434 1032+415% 9344243  81.5+251% 72.6+£19.7%
F7 R 2 2083+43.6° 206744127 1853+404 132.6+232° 10944279 958+202°

R3  MFESEYE LR/ R M = EE R 2 ERK TR (x+5,n=5)

Table 3 Effects of TAALRP on estradiol and progesterone levels in serum of mice with breast cancer (x+s,n=5)

, WEWE / (uglh ZA / (ugLh
9 Fili: / (mgkg ")
18 4 25 4 32 Ji 18 4 25 4 32 4
pogi — 174.14£21.3  118.2422.1. 86.5+173  315+34 231427 213428
FEEIR — 208.24+26.0 196.7+31.1% 167.9+26.2% 385+3.7% 351+33%  3354+3.4%
B 7 i A 2 166.1+18.4" 134242387 1265+257" 293+3.1" 247+3.9%" 2154+3.4%"

3.3 XMEBREREEBMIBER N

Lt R L, BTN ROMGEREE 18 AT
WHEER A k. K D AR B 46N (P<<0.01),
L 375 38 3 W) S A (P<<0.01), BRI 37 1) 8 0k
b (P<0.01), HEAIAALL, P+ S AV /)N
CH BRI Eh k. i D AR ] K (P<<0.01),
M B W B4R v (P<<0.01), &3P i i e W 43

T (P<0.05), SR 4. 5,
34 FIEBREDRLERTFRZN

LA b, BERAL/N RAGERE 18 JJT
Gfy, A IR FEE RN 2140 i 2R AR 4R A0 Wl T (P<<0.05.
0.01), Wiy 2wl (P<0.01). HHIAH
AHLEG,  BR S5 AE i 2 /) B 4 i 288 52 F0 21 40 it 5% 4
FEE W] WFRAL (P<<0.05. 0.01), Wi Iz &I &
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3.5 WEBREDRMELZEFZFSARNEN
PIERLE R 32 F, R IR /N U R AR TR

S s BN/ RFLIE R AR R 67%, L5 R41AH

b5 3% (P<0.01); BB AEWal /s RAEH

33% K AEFLE, SEAMAMEER T (P<

0.05+ 0.01) . I /5 B A FL IR () 98 AR 135

o 18 Ji, BT A AE P /s R AE LR R
R 24 B, SR EREE (P<
0.05). ZiF W% 8.

IERES 80 JA, X REZH TN U AR FLIR IR 5
BRI /N 70% ARSI, A AfE ik 28
Js Bt B AR AL B 30% & E LR IR, A
EAFI 50 . ALK 1.

x4 MIFESEYHEELIRE R EEMEBKFIERKOERREME (x+5,n=15)

Table 4 Effects of TAALRP on micro-artery and micro-vein diameters of mice with breast cancer (x +s,n =15)

AWK ID4E / um AE K042 / um

=} = -1

A R (mele ) T 25 Al 32 il 18 JA 25 Al 32 A
o} 1 — 8.024+1.13  815+1.14 829+1.15 12.13+1.54  1228+1.55 12.41+1.56
i) — 5724+1.15"  551+1.16% 528+1.15%  953+1.63%  9.17+1.65"  8.85+1.64"
B S5 2 Wk 2 72121127 7.18%1.14" 6.95+1.15" 11861617 11322163 10.84+1.61"

x5 MFSEMEELRE ) REELTEREREBAMEFMBBIZE (x+5,n=15)

Table 5 Effects of TAALRP on blood flow velocity and number of open capillaries of auricle in mice with breast cancer (x + s ,n = 15)

u pilllsia fl MFEHEE / (um-s™) BN T / (H-mm?)
(mgkg ) 18 & 25 32/ 18 J 25 32 i
X I — 65841713 59124657  545.6%67.3 1.67+0.82  1.60+£0.98  1.53+0.92
A - 452.74+652%  384.6+66.3% 3412+63.5% 0.8040.86" 0.73+£0.88% 0.67+£0.81%
B S 2 Wk 2 563.4168.5"" 51232+67.8"" 458446637 1474064 14020.83" 133+£0.82"
*6 MIFREYEMIRENREMEENEZIN (x+5,n=5)
Table 6 Effects of TAALRP on whole blood viscosity of mice with breast cancer (x +s,n=5)

g A/ (mgke™) A IERE / (mPas™) VI AR / (mPas™)

18 J 25 32 )i 18 J 25 J 32 [
pagiil — 3.65+0.15  3.72+0.16 3.81%£0.16 6.73+033  6.88+034  6.95+0.35
ERY — 3.944+0.16" 4.11+0.18" 4.4240.19° 7.91+0.54" 825+0.55" 8.63+0.56"
T R AE 2 3714017 3.83+0.19° 3.95+021° 6.85+0.56" 7.13+£0.54" 7.3620.55"

#7 MFREDEMNIRENROARBERERNELRENEM (x£5,n=5)
Table 7 Effects of TAALRP on erythrocytic aggregation index and blood flow from tail cut
of mice with breast cancer (x+s,n=>5)
w ol FlH / AR W7 R IR (10 min P L3R %0)
(mgkg ) 18 J 25 Ji 32 J# 18 4 25 Ji 32 A
A — 1.65+0.18 1.7140.20 1.76+0.21 48+15 43+1.7 3.942.0
ERY — 2224+025%  231+028" 24340307 3.1+1.1%  28+13% 23412
Fit 7 S A Wk 2 182420217 1912022  1.98+£023"  44%+17  39+12° 31%11
=8 MiFERAEMREXT AR R A & FUE R EA R I
Table 8 Effects of TAALRP on tumor incidence and latent periods of mice with breast cancer
ul FillEses 7/1 . iR R 1 R WA /A
(mgkg ) 18 & 25 32 18 & 25 32 J&
pagisy — 15 0 0 0 — — —
R — 15 8™ 9™ 10" 154+12 16.34+2.8 17.8+53
Bt i A= ik 2 15 1™ 3" 51 16 207442 248+6.1"




¢ 3% Chinese Traditional and Herbal Drugs 3% 43 % 2% 10 #§ 2012410 A

* 1990
25
—— R
(20} acgoe e i
= 15 T
g 10
L&
5

353638 41 43 45 48 50 52 55 60 61 65 68 69 74 80
t/ JH
B 1 MFEEE LR R FER BRI (n=20)
Fig.1 Effects of TAALRP on survival time

of mice with breast cancer (n=20)
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