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Comparative Study on the Protective Effects of Different Effective Components of Astragali Radix against
Ionizing Radiation-induced BMSCs DNA Damage

LI Yangyang', ZHANG Yiming', WEI Kongxi', ZHOU Ting"*, HE Jinpeng’, DING Nan’, ZHOU Gucheng', SHI
Tongfan', KE Yicheng', NIU Fan', LIU Yonggqi"*, ZHANG Liying"*(1.Gansu University of Traditional Chinese
Medicine/Provincial Key Lab for Molecular Medicine of Major Diseases and the Prevention and Treatment with
Traditional Chinese Medicine Research in Gansu Colleges and Universities, Lanzhou 730000, China; 2. Key
Lab of Dunhuang Medicine and Transformation, Ministry of Education, Lanzhou 730000, China; 3. Gansu Key
Laboratory of Space Radiobiology, Institute of Modern Physics/Chinese Academy of Sciences, Lanzhou 730000,
China)

ABSTRACT OBJECTIVE: To compare the protective effects of different effective components of Astragali radix against DNA
damage of human bone marrow mesenchymal stem cells (BMSCs) induced by ionizing radiation. METHODS: 2 Gy X-rays were
used to directly irradiate BMSCs to establish a radiation model. CCK-8 method was used to detect the effects of different mass
concentrations (25, 50, 75, 100 pg/mL) of astragalus polysaccharide, astragalus saponin and astragalus flavonoids for 1 day
before radiation + 1 to 5 days after radiation on the proliferation of BMSCs. The dose concentration and the duration of intervention

after radiation were selected. The irradiated BMSCs were divided into radiation group, astragalus polysaccharide group, astragalus

- saponin group and astragalus flavonoids group. The last three
AFERIR  FH R ARREEE S VTIIIH (No.81973595) 5 T4

T AF2ERBMIFIH (No.2015A-095) 5 Fa-Ib F S B[R] QT 0o 22 s B
[d]37 H (No.XBXT2015-1)

groups were treated with appropriate dosage of corresponding

drugs before and 2 days after radiation, and a blank group
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was set for comparison. Cytoplasmic division arrest

micronucleus method was used to detect micronucleus cell rate
micronucleus rate after

and cell appropriate  time of

intervention following radiation; immunofluorescence method
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was used to detect the number of 53BP1 foci in cells after appropriare time of intervention following radiation; the number of
53BP1 foci were compared among different time points (0.5, 2, 12, 24 h). RESULTS: Compared with blank group, OD values of
BMSCs were decreased significantly in radiation group (P<<0.05 or P<<0.01). Compared with radiation group, the OD values of
BMSCs were significantly increased when 50 p g/mL astragalus polysaccharide, astragalus saponin and astragalus flavonoids
continuously intervened radiation for 2-3 days, there was significant difference in other groups at some time point (P<<0.05 or P<<
0.01). After consideration, drug concentration was determined to be 50 pg/mL, and the continuous intervention time was 2 days
after radiation. Compared with blank group, the micronucleus cell rate and cell micronucleus rate of radiation group, astragalus
polysaccharide group, astragalus saponin group and astragalus flavonoids group increased significantly, and the number of 53BP1
focus cluster in radiation group and astragalus polysaccharide group increased significantly (P<<0.01). Compared with radiation
group and astragalus flavonoids group, the micronucleus cell rate, cell micronucleus rate and the number of 53BP1 focus cluster
(continued intervention for 0.5, 2, 12 h) in the astragalus polysaccharide group and astragalus saponin group were significantly
reduced, and the micronucleus cell rate and cell micronucleus rate in the astragalus polysaccharide group were significantly lower
than astragalus saponin group (P<C0.05). 53BP1 focus cluster could not be detected 24 h later (P<<0.05). CONCLUSIONS:
Astragalus polysaccharide and astragalus saponin both have protective effects on BMSCs DNA damage induced by radiation, and

the protective effect of astragalus polysaccharide is better than that of astragalus saponin; astragalus flavonoids has no protective

effect on radiation-induced DNA damage.
KEYWORDS

mesenchymal stem cells; DNA damage
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Al 51k Z R O, AL T 1 A (ROS) 2B AR L 241 g
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- 2988 - China Pharmacy 2020 Vol. 31 No. 24

Astragalus polysaccharide; Astragalus flavonoids; Astragalus saponin; Ionizing radiation; Bone marrow

BX51TRF #I%¢ 5 1 i 8% ( H A< Olympus 24 w] ) 3 SKY-
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Tab 1 Effects of different concentrations of astraga-
lus polysaccharide on the proliferation of BM-
SCs for different time(xts,n=3)

BETH - ODA
R st e
1], 25 pg/ml 50 pg/mL 75 pg/ml 100 pg/mL

1 0.285£0.019 0.152£0.026 0234+0.037  0336+0.029" 0275+0.031 0222+0.024
0483+0.070 0.345£0.037" 0513£0.033" 0559£0.041° 0.521£0.041° 0.468£0.037
0.795£0.038 0.613£0.039™" 0.736+0.045  0.845+0.037" 0.724£0.052  0.729+0.049
0.981+0.048 0.81440.028" 0938£0.069 1.113£0.056" 0.949+0.098 0.876%0.055
1226+0.064 1.023+0.042° 1.135£0.032  1.389£0.046™ 121240095 0.901£0.074"

TS5 HA RS, P<0.05,** P<0.01; 5B H L, P<
0.05,%P<<0.01

Note: vs. blank group, *P<<0.05, **P<<0.01; vs. radiation group,
“P<<0.05,"P<<0.01

F1~RIGRE/R, 525 A HE, 4w T & i 1R
S5 OD i 4 25 FR AR, 3278 BMSCs 1451 32 21| B 2 41 751
(P<<0.058;P<<0.01). SHRHTLAILIL, 25 png/mL B2
PHAREE T 2 d, 25 ng/mL 8 e B AT 4ke: T 1 1~3 d, 25
wg/mL Ak L T 2~3 d, 50 pug/mL B 1 £ B4k
ZLT P 1~5 d,50 pg/mL 8 RS E 8 R B Ak 2L T i
2~4d,75 pg/mL ¥ 2B W BT RS T 2 d i)
BMSCs ] OD {4 &t 3 J+ &5 (P<<0.05 3 P<<0.01) . %5
47 1B BMSCs AR KRB, B J5 22100 1 25 0 e P 1

[ SO SCR Y
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SE A 50 pg/mL , F5 S S5 AR SE T TR A E S 2 do
®2 AEREREEKETFSHETMARREX BM-
SCsIBIERIRMMEER (x £5,n=3)

Tab 2 Effects of different concentrations of astraga-
lus saponin on the proliferation of BMSCs for
different time(xts,n=3)

AT ODfA

; #HA LR
1, d i Bpgml  S0pgml  7Spg/ml 100 pg/ml

1 0.285£0.019 0.152£0.026" 0.368+0.048™ 0.248£0.039  0.187£0.075 0.21040.024
0.483£0.070 0345+0.037° 0.506+0.016" 0.538£0.037 0.487+0.022" 0.456£0.021
0.795+0.038 0.613£0.039"" 0.837£0.085" 0.827+0.111" 0.759+0.049" 0.485+0.032""
0.981£0.048 0.8140.028" 0.865+0.092 0.912+0.042" 0.883+0.101" 0.610+0.061"
1226£0.064 1.023£0.042° 1.040+0.032° 1.112£0.027  LI111£0.083" 0.8910.097"

S AA R, P<0.05, " " P<0.01; S48 4 H 4, 'P<

0.05,"P<<0.01

Note: vs. blank group, “P<<0.05, **P<<0.01; vs. radiation group,
"P<<0.05,"P<<0.01

®3 ARRERERK AL T A E R EX BM-
SCsIBIHMIFMEE R (x +5,n=3)
Tab 3 Effects of different concentrations of astraga-

[ SO TCR Y

lus flavonoids on the proliferation of BMSCs
for different time(x+s,n=3)

s R oDl
il d =R ia Bpgml 50 pg/mL 75 pg/ml
028540019 0.152£0.026" 0236£0.025 0.278£0.019 0203£0.018" 0.206+0.017"
04830070 0.345£0.037" 0466£0.052° 0501£0.047° 0412£0.039 0312£0.022°"

1
2
3 0.795+0.038 0.613+0.039"" 0.769£0.067° 0.801£0.076" 0.625+0.078 0.386+0.023*"
4
5

100 pg/mL

0981£0.048 0.81420.028" 0.845£0.088 0968 £0.088" 0.733£0.059 0.578£0.077°"
1226£0.064 1.023£0.042° 096640057 1.162+0.103 0.848+0.093"" 0.675£0.089"

T 52 AL, " P<<0.05, " P<<0.01; SHaRST41 LA, "P<<0.05
Note: vs. blank group, *P<<0.05, * * P<<0.01; vs. radiation group,
P<<0.05

32 EHRXZE HEET HEKEIX BMSCs fifaffix
ARz 0p=Al|
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BTG T 2 TR A R R A A Rl SR ) B T (P<
0.01). SHRETAIAHE EE IR Ui, 1 2 AL RBE 1
L 2 TR A M R A A% R 2 2 AL, 2
i KT R4 (P<<0.05) . #S4H iUz g 2¢
S A L VL 1, Az 200 e 5 A0 A4 A 36 P ) 5 S
DL 2,
3.3 HEKSE HKEF EHKHEMX BMSCs H153BP1
HEEEHENII

Bt 25 2k T TS ] (9 4E 4, BMSCs H 53BP1 £ s %
B BT D R 24 h B BEAKE I H 5 R il
AT URSE T 110.5.2 .12 .24 h i 53BP1 A& 5 7 5 1Y 48
fbo 525 A L, B 4 RN B 2 M ZH 41 i 53BPL
FE SRR BRI (P<<0.01) . AR A v
P2 F g, v FE A Ak 2 T 11 0.5.2., 12,24 h( 58T
B2 LR BR A ) AN R B AT 4R Z T 101 0.5 .2 12 B 4
Jid H 53BP1 A2 s 7 B 34 I 2/ (P<<0.05) , 11 ¥ 1€
ZHRA A B UL i = R RS i B L (P>
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Fig 1 Fluorescence images of micronucleus cells in

each group (acridine orange staining , x20)
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FRZH P4, *P<<0.05; 45 8 PO TR FL 4K, 4 P<<0.05
Note: vs. blank group, *P<<0.05; vs. radiation group, "P<<0.05; vs.

astragalus flavonoids, “P<<0.05; vs.astragalus saponin, *P<<0.05
2 FBARZAMEMAEMZENRMNER (X £5,
n=3)
Fig 2 Detection results of micronucleus cell rate and
cell micronucleus rate in each group (x * s,
n=3)

0.05), £LHAkL T 0.5 h N4 AL b 53BP1 £ S i iy 2%
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Fig 3 Fluorescence map of 53BP1 foci in cells of each group at 0.5 h of continuous intervention (immunofluores-

cence method, x60)
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Fig 4 Detection results of the number of 53BP1 focus
cluster in cells of each group (x+s,n=3)
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