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Antitumor effect of total alkaloids from Aconiti Lateralis Radix Praeparata
on breast cancer in mice
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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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HARH M LIS, AR, 8355300 5
b (P<0.05. 0.01). B Wi/ i E
WIS WA R MGE, RS A SIS R

MR B (P<0.05. 0.01) 59 LE 1,
3.2 MEARERAMAM ATP BEEMSHEKT
REAL

L35 TR LL, SR A /N BRI ASE /5 55 18 JRITT
i, LM Na®, K'-ATP fiif. Ca®", Mg®-ATP i
W] BT (P<<0.01), LT ME — B K 2 KA
W18 T (P<<0.05. 0.01). SHEIRIAMLL, T
BAEYIBRZ /N LT R Na®, KT-ATP A1 Ca™,
Mg’ '-ATP it 7R (P<<0.05. 0.01), M=
it K 2 KPR (P<<0.054 0.01). &5
WK 2. 3.

F1 MFESEMEIRENRERIB EFNOFME (x£5,n=15)

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

u A/ (mgke™) il /C 3235 3h (10 min PG50
18 J 25 14 32 /4 18 J 25 14 32
o} He - 373+12 37.1%13 37.0%*14 21524687  2384+793 1952+81.5
R - 359+1.6° 354+1.6" 351%+1.6" 883+41.6"  762+451"  613+42.6"
BT S A= Ak 2 37.0£13" 36.8%+14" 365+14" 16324713 1554+82.1"" 138.6+71.2"

x4l P<0.05 #P<0.05; SHE4ILE: TP<0.05

“P<0.01, F#IA

¥P<0.05 P <0.01 vs control group; "P<0.05 “P<0.01 vs model group, same as below

x2 MITFESEMEELIRE/RAMME ATP BEEIERIRIE (x+5,n=5)

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

m Hl / Na', K*-ATP i / (nmolpi-mg "h™") Ca®', Mg**-ATP W / (nmolpi-mg “h™")
(mg'kg ™ 18 /& 25 4 32 A 18 J& 25 J& 32 A
X He — 25531414 23724436 2154+424 141.3+212 12954234 106.5+22.6
B — 161.4+487"% 12514434 1032+415% 9344243  81.5+251" 72.6+19.7"
BT S Ak 2 2283+43.6" 206714127 185314047 132.6+232° 109.4%+27.9° 9584202

R3 WFSEMEX FLARE R BE = EEFREIK TR (x+5,n=5)

Table 3 Effects of TAALRP on estradiol and progesterone levels in serum of mice with breast cancer (x5 ,n=5)

HERE / (ugl )

Z0 [ (ugL )

Aol FIE / (mgkg ")

18 J 25 J 32 18 J 25 J 32 J
pogi — 17414213 118.2422.1. 86.5+173 315434 231427 213+2.8
FBER — 208.2+26.0 196.7+31.1% 167.9+26.2% 38.5+3.7% 351+33%  33.5+34"
B B A 2 166.1+18.4" 13424238 1265+257" 293+3.1" 247+39%" 215+3.4%"

3.3 EBREDREBMER N

Ejxt LA b, AR 2 /N OGS RS 18 JE T
M H GBI Tk E AR 4N (P<<0.01),
L 37 38 3 ) S BAIG, (P<<0.01), BRI 37 2 1 58 0k
b (P<0.01), HERYIAHLL, T8 AWl
R R sh ik, G ik D 42 B K (P<<0.01),
ML W B (P<<0.01), &P iy 2 0 4

m (P<0.05). ZEFR WK 4. 5.
34 MIBREDRLERTFHFN

LR b, BERAT/N RGEREE 18 FJT
Uy, A IR0 P RN 2140 i SR AR HR 50 2 =1 (P<<0.05.
0.01), Wiy 2> (P<0.01). HHIAH
AHEG,  BRF-S5 2E i 2 /) B 4 i 268 252 0 21 4 o 5% 4
FRBUF BRI (P<<0.05. 0.01), 72 Mk & W &
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T s RN SFLIRE B AR 2 67%, H R A AT TEASEER 80 J, St HRZH TG /N BLUR AR SRR

bz B3 (P<<0.01); 7R el /N RACE ﬁiéﬁd\m 70% KA FUIR MR, AL AL 28
3B%KAEFME, SHRMUAMEEREE (P< J&s BT R EY A /N B 30% A AEFUIR IR, A
0.05. 0.01) . FEAIZL /N B A 2R FLIR I 10y AR 30111y AN 50 . 5L 1.

F4 MIFSEYHEELBRE /)R EEMEBKFIERKOERRM (x+5,n=15)

Table 4 Effects of TAALRP on micro-artery and micro-vein diameters of mice with breast cancer (x + 5,5 =15)

. e . MK D42 / pm ARk D42 / um
4 FliE / (mgkg )

18 J& 25 J& 32 18 J& 25 J# 32 &
pogi — 8.02+1.13  815+1.14 829+1.15 12.13+1.54 1228+1.55 12.41+1.56
FEER — 5.72+1.15% 551+1.16% 528+1.15%  9.53+1.63%  9.17+1.65"  8.85+1.64"
B5~ A 2 72141127 7.18+1.147 6.95+1.157 11.86+1.617 11.32+1.63" 10.84+1.61"

x5 MWFEEYEFLRE D RERMREE R EMMEF B (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)

q Piilh=—s 7/1 MFESE / (umes ™) BN M T / (HE-mm?)
(mgkg ) 18 & 25 32 4 18 J& 25 J 32 Ji
if HEL — 6584+713 59124657  545.6+67.3 1.67+£0.82 160098  1.53+0.92
R — 4527+652"  384.6+663" 34124+63.5"  0.8020.86" 0.73+£0.88" 0.674+0.81"
B S5 2 Wk 2 56341685 51234+67.8"" 458446637 1474064 1402083" 1.33+£0.82"

xo6 MTSEMEXMIRENREMFMERTE (x25,n=5)
Table 6 Effects of TAALRP on whole blood viscosity of mice with breast cancer (x +s,n=5)

" o 4 YA MLEG Y / (mPass™) DA MBS / (mPass)
M Fli / (mgkg "
18 J& 25 JH 32 & 18 J 25 J 32 J&
Xt R — 3.65+0.15 3.72+0.16 3.81+0.16 6.73+033  6.88+034  6.95+0.35
i — 3.9440.16" 4.11+0.18% 4.4240.19° 7.91+0.54"% 825+0.55"% 8.63+0.56"™
B S A= 2 3.71+0.17° 3.83+0.19° 3.95+0.21° 6.85+0.56" 7.13+0.54" 7.36+0.55"

x7 MIFSEYEIRENRALMABBEENRTEMRTENFE (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)

g FlH / AR B 5 Wi RIS (10 min P I3 %0)
(mgkg ) 18 J# 25 i 32 i 18 J# 25 Ji 32 J3]
pagiil — 1.65+0.18 1.71£0.20 1.76+0.21 48+15 43+1.7 3.942.0
L — 2224025%  2314028%  243+030%  3.1+1.0%  28+13% 23412
B 1 S A Ak 2 1.8240.21" 1.9140.22" 1984023 44417 39+12"°  3.1%1.1°
F 8 MTF B w3 L AR N B AR & S AR AR HA R R
Table 8 Effects of TAALRP on tumor incidence and latent periods of mice with breast cancer
ul i/l jl oM ) i kA | R WA 7
(mgkg ) 18 & 25 32 ) 18 4 25 32
pagict — 15 0 0 0 — — —
I — 15 g™ 9% 10" 154+12 163+2.8 17.8+53

B S AE 2 15 1™ 3% 5# 16 20.7+42° 248+6.1"
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Fig. 1 Effects of TAALRP on survival time

of mice with breast cancer (n=20)
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