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Protective effects and mechanism of total alkaloids of Stephaniae Cepharantha
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Abstract: Objective To investigate the protective effect and the mechanism of the total alkaloids of Stephaniae Cepharantha Radix
on leukopenia induced by X-ray radiation damage in mice. Methods A mouse model of leukopenia was made by radiation method
(one-time whole-body irradiation, irradiation dose of 2.5 Gy). Kunming mice were randomly devided into six groups: control group,
model group, total alkaloids of Stephaniae Cepharantha Radix low, medium, high dose (1.25, 2.50, 5.00 mg-kg™) groups, and
granulocyte colony-stimulating factor (G-CSF) positive control group with 15 animals in each group. Except for the control group,
all groups of mice were subjected to one-time whole-body irradiation, and the total alkaloids of Stephaniae Cepharantha Radix were
ig administered consecutively for 15 d before and after irradiation in each group, respectively, while the G-CSF group was sc
administered for 3 d before irradiation and ig for 15 d after irradiation. The number of nucleated cells and DNA level were calculated
after the experiment. Liver, spleen and thymus mass were weighed to calculate organ indices after execution of mice. White blood
cells (WBC) in peripheral blood cells were counted before and 3, 7 15 d after, respectively, by using a hematology analyzer. Serum
from mice were collected by enzyme-linked ELISA for granulocyte-macrophage colony-stimulating factor (GM-CSF), serum
interferon (IFN-vy), interleukin-3 (IL-3), interleukin-4 (IL-4), vascular cell adhesion molecule 1 (VCAM-1) and soluble intercellular
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adhesion factor (SICAM-1). Pathologic changes in the liver and spleen of mice were detected by hematoxylin and eosin staining.

The ultrastructure of spleen and liver was observed by electron microscopy. Liver tissue was obtained and tested for antioxidant-

related indices. Result It showed that the total alkaloids of Stephaniae Cepharantha Radix could significantly inhibit the reduction

of peripheral blood leukocytes within 14 d after X-ray irradiation, at the same time increase the content of bone marrow DNA and

the content of hematopoietic growth factor GM-CSF in mice after X-ray radiation, increase the content of immunoinflammatory

factors IL-3 and SICAM-1 after X radiation, reduce the damage of liver and spleen tissues, maintain the normal function of the liver

and spleen in mice, and significantly reduce the levels of malondialdehyde (MDA) and xanthine oxidase (XOD) in liver. Conclusion

Enhancement of immune and hematopoietic functions by the total alkaloids of Stephaniae Cepharantha Radix reveals its

therapeutic potential as a radioprotective and radiation mitigating agent.

Key words: total alkaloids of Stephaniae Cepharantha Radix; leukopenia; ionizing radiation damage; antioxidant; malondialdehyde;

xanthine oxidase
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®1 BHETFREYREI XSLES/NRINE LB AT (vxs, n=10)
Table 1 Effects of total alkaloids of Stephaniae Cepharantha Radix on peripheral blood leukocyte numbers of X-ray

irradiated mice (xts, n=10)

HAA 0 < 10°-L7)

1 &/ (mg-kg™

A O R 3R R TR RIS K
X i — 16.34+2.86 8.92+1.79 12.29+2.97 18.30+3.30
Y — 15.17+4.20 2.48+0.61" 4.70+1.09* 6.70+2.12%
251 5 A 0 1.25 14.18+6.06 2.68+0.60 6.07+2.39 8.24+1.41
2.50 14.34+4.16 2.58+1.04 5.44+1.67 9.29+3.26°
5.00 14.38+3.86 2.33+0.56 4.56+2.11 9.1841.60"
G-CSF 0.10 13.66+4.31 3.73+0.82" 10.45+3.52" 15.74£3.71°

5 [ 0 R 2 LU ™ P<<0.01 ;-5 [ i ] j S AL 2H e 4% . P<<0.05 " P<<0.01.

#P<0.01 vs control group at the same time; "P < 0.05 P < 0.01 vs model group at the same time.

*®2 AHFREYEI XEH/NR S DNAKFEMEZAMITHOFN (x5, n=10)

Table 2 Effect of total alkaloids of Stephaniae Cepharantha Radix on bone marrow DNA content and number of nucleated

cells in X-ray irradiated mice (x+s, n=10)

20 51 75/ (mg-kg™) ‘B % DNA/(ng-uL™" BB AT 5

Xt 1 — 20.48+4.36 1 135 000+37 859
7Y — 19.58+2.75 870 000+378 101
251 S W, 1.25 25.68+6.93 812 042+186 334
2.50 24.80+4.73" 709 750+128 407
5.00 22.96+6.86 926 7504226 283
G-CSF 0.10 26.33+4.90" 1 178 250+176 786

SRR HEE T P<0.05.
"P<0.05 vsmodel group.

*®3 BHFREYE XSEIES/NRERELHZN (x5, n=10)

Table 3 Effect of total alkaloids of Stephaniae Cepharantha Radix on viscera index in X-ray irradiated mice (xs, n=10)

2H 51 il E/(mg-kg™) FEREFE 2/ (mg-g™) REFE £/ (mg-g™) f e 2/ (mg-g™)
X i — 60.67+8.19 3.55+0.54 1.58+0.98
Y — 65.2948.66 3.83+1.09 1.35+0.51
EESRRSYEty 1.25 76.83+11.73 3.47+0.37 1.554+0.59
2.50 65.39+7.29 4.35+0.37 1.44+0.44
5.00 64.64+12.22 4.52+1.32 1.56+0.34
G-CSF 0.10 67.50+6.26 7.07+1.71" 1.64+0.47

SR HEP<0.01.
P <0.01 vs model group.
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R4 BETFREVEI XSL&IESH/NRAMEF (IFN-y.GM-CSF.IL-3) K%M (xts, n=10)
Table 4 Effects of total alkaloids of Stephaniae Cepharantha Radix on cytokines (IFN-y, GM-CSF, IL-3) in X-ray

irradiated mice (xts, n=10)

ZH FE/(mg-kg™ IFN-y/(ng-L™") GM-CSF/(ng-L™") IL-3/(ng-L™")

X HEE — 176.28+53.18 25.86+5.21 35.00+7.53

7Y — 136.76+33.76° 24.1543.71 28.89+2.80"

H 21 LAY 1.25 85.85+29.39™ 38.89+3.47" 27.17+1.71
2.50 124.70+17.78™ 35.24+5.63" 35.30+6.03"

5.00 89.18+23.33" 24.44+3.53 27.36+2.55

G-CSF 0.10 107.38+21.75" 33.81+3.30" 26.77+2.16

5508 BEH gL -7 P<<0.05; SRETIZH LA - "P<<0.05 "P<<0.01.
#P<0.05 vs control group; "P<0.05 P <0.01 vs model group.

x5 BHTREVEI XSLIES/NRMEMEEF (IL-4,VCAM SICAM-1) K #0E (x5, n=10)
Table 5 Effects of total alkaloids of Stephaniae Cepharantha Radix on cytokines (IL-4, VCAM, SICAM-1) in X-ray

irradiated mice (

x5, n=10)

2H 51 75/ (mg kg™ IL-4/(ng-L™") VCAM/(ng-L™) SICAM-1/(ng-L™")
X H — 18.83+6.34 33.97+7.67 30.92+3.81
AR — 13.16+3.89 33.39+8.58 29.05+4.09
EESRRSYEety 1.25 16.04+6.05 21.98+9.73 47.17+3.48
2.50 16.62+5.14 22.41+7.47 34.47+3.52
5.00 14.55+1.75 17.28+6.67 40.99+6.31"
G-CSF 0.10 15.06+3.58 22.9445.09 29.03+3.99

SROALILE T P<0.01,
“P<0.01 vs model group.
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FIZTF S4B 2.50 mg-kg ™!

AZT YR 5.00 mgkg™!

B 1 BEFRAEMEI X SEES /N RBARRFELERNZM (x20)
Fig. 1 Effect of total alkaloids of Stephaniae Cepharantha Radix on spleen tissues of X-ray irradiated mice stained (x20)
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G-CSF 0.10 mg-kg™!

AZF R4 1.25 mgkg!

SR> 4.

e

G-CSF 0.10 mg-kg™!

B 2 BZFREME XSRS/ FRARE H B RS0 (X30 000)
Fig.2 Effect of total alkaloids of Stephaniae Cepharantha Radix on ultrastructure of X-ray irradiated mice (x30 000)
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*® 6 BT REWEI X SL&IES/NRAFER X IEIRAENE (x5, n=10)

Table 6 Effects total alkaloids of Stephaniae Cepharantha Radix on liver antioxidant indexes of X-ray irradiated mice (xs,

n=10)
473 7lH/(mg-kg") CAT/(U'mg') GSH-Px/(Umg") SOD/(Umg') MDA/nmolmg™"') XOD/(U-mg")

paylct — 52.83+11.50 136.28+44.71 75.68+15.47 2.18+1.24 0.38+0.08
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Fig.3 Effects of total alkaloids of Stephaniae Cepharantha Radix on liver tissues of X-ray irradiated mice stained with
HE (x20)
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Fig. 4 Effect of total alkaloids of Stephaniae Cepharantha Radix on liver ultrastructure in X-ray mice (X30 000)
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