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Therapeutic effect of Potentilla anserina L polysaccharide on mice

injured by “Co y ray irradiation
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(College of Animal Husbandry and Veterinary Medicine, Southwest Minzu University, Chengdu 610041, China)

ABSTRACT Forty-eight mice were randomly divided into eight groups of six mice each. Group 1 was the control
group, groups 2, 3, and 4 were the Potentilla anserina L drug groups, group 5 was the irradiation group, and groups
6, 7, and 8 were the irradiated Potentilla anserina L drug groups. The control group was administered distilled water
by gavage for 5 d without irradiation; the irradiation groups were irradiated with 5 Gy “Co y rays. In the drug
groups, the mice were gavaged with distilled water and Potentilla anserina L polysaccharide within 30—60 min
after irradiation for 5 d and euthanized on the sixth day. The effects of different doses of Potentilla anserina L
polysaccharide on the blood routine, organ index, DNA content in bone marrow, superoxide dismutase (SOD)
activity, total antioxidant capacity (T-AOC), lymphocyte subpopulation ratio, and malondialdehyde (MDA) content
in the mouse livers were determined. The results showed that Potentilla anserina L polysaccharide increased the
erythrocyte and leukocyte counts, hemoglobin content, and erythrocyte-specific volume as well as the spleen index,
liver T-AOC, SOD activity, and lymphocyte count and decreased the MDA content. The DNA coefficient of

irradiated mice was improved to some extent. Potentilla anserina L polysaccharide exert good therapeutic effect on
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the hematopoietic and antioxidant systems and can mitigate the DNA damage of bone marrow cells in radiation-

injured mice.

KEYWORDS “Co v ray, Potentilla anserina L polysaccharide, Hematopoietic system, Antioxidant system
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Table 1 Groups and plan

R (SN
Groups Methods

HEERTE /d

Gavage time

FER AR/ (LIR-dD

Gavage dose

1 TN

Not irradiated
2 AN

Not irradiated
3 NG

Not irradiated
4 AN

Not irradiated
5 5 Gy y HTERIST, 57 &% 0.8 Gy/min

5 Gy v ray irradiation with a dose rate of 0.8 Gy/min
6 5 Gy v SRS, & 2645 0.8 Gy/min

5 Gy v ray irradiation with a dose rate of 0.8 Gy/min
7 5 Gy y HTER IS, 5789 0.8 Gy/min

5 Gy v ray irradiation with a dose rate of 0.8 Gy/min
8 5 Gy v S 484, & 24 0.8 Gy/min

5 Gy v ray irradiation with a dose rate of 0.8 Gy/min

0.5 mL Z&487K 5
0.5 mL distilled water

0.5 mL J# K 2 F#(150 mg/kg B.W.) 5
0.5 mL PAP (150 mg/kg B.W.)

0.5 mL Bk R £ (300 mg/kg B.W.) 5
0.5 mL PAP (300 mg/kg B.W.)

0.5 mL J# i £ §#(600 mg/kg B.W.) 5
0.5 mL PAP (600 mg/kg B.W.)

0.5 mL Z&487K 5
0.5 mL distilled water

0.5 mL J# K £ F#(150 mg/kg B.W.) 5
0.5 mL PAP (150 mg/kg B.W.)

0.5 mL Bk R 2 (300 mg/kg B.W.) 5
0.5 mLPAP (300 mg/kg B.W.)

0.5 mL J# i £ §#(600 mg/kg B.W.) 5

0.5 mL PAP (600 mg/kg B.W.)

1.5 HNEER
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2 & il 5% 0 HUN 10% ML ZR 51 30 - FREX
R TR B, S E B SRR 119 A
AP E K, SR )5 3 000 r/min B0 10 min, B2 5] %
IE VAR o e BRI N A B VR ST K
R IE W CA SO IR B IR E AR ST, 37 °CAKIR
10 min, it KA 1 5 , 9% K 540 nm, 642 1 om LA
M, ZETRAKR & M- B TROGAE
1.5.3 A2 A A LB & MM 2

5 4 BN 10% BT 2L 2350 3% 13 Vs
F% 1%, 3% BRI 74875 S A il £ 5 mL EP &
{58 FH 0 TR 20 4 78 70 TR 50 5 £E 37 °CHE IR /K 40 min
ZJE, W EaFmN, WERY, EEFE
10 min, 1 cm Y642 LU EEAE , Z80/K A, 7R3 K 550 nm

Ab Lt
154 B Atz

e 70 G U6 HRAE L I A R I ON & bl A A
T i o S0 BEVE AN DA ot 56 FH i e TR 50 9 78 70 TR T
37 °CK ¥ 30 min, B H1 23 B L UTTE , {EUTIE I A 18
i R DYV A UE , FEAE SO B0 B L, B
TR, BCE 10 min, Z8T/K A ZE, 1 ecm Y642, W€ %
ANMELE 520 nm AL FIOGAE
155 A e

A & U, A B K CEARE
#20.1 mL ZHZ35) ¢ b3 i n 2000 5 7 L, AR
A ) R v 5 (10 nmol/L) 10 3 s v 5 BL T , 22 R ¢
¥R BRI 25, A5 R AR 21 30 s, 18 H
A FH DR 65 L 5% 5, 5 A & Sk ORI — AN /AL, 7
95 °C7K ¥ 40 min, fEL /K T4, 28 5 4 000 r/min
250 10 min. B A B R W LB, 1 cm 642,
AR M 5E &N E BIOGIE ODy,, o
1.5.6 #Emin AN 2

SREX/IN BRI i) 25 AL R 41 A2 9, A A D3
CD4.CD8 %t g (a7 Yt , 7 Uit X 4 M4 b gk A7
iR/l
157 ‘B4 ¥ DNAAZME

/N o — M, 08 L B R A B, 3
ATFRE . A1 10 mL CaCL Al AE B #Er¥E 2] 15 mL 5
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O BLTH, 75 4 °CHI 2544 8 & 30 min, 3 500 r/min
B5.0 10 min, #2135 245 . FHE 5 mL 0.005 mol/L
HCIO, gt 25, T IR 21, 16 95 °C I A+ R /K
W15 min J5 5 fE K N A 20, 2 500 r/min &5 O
10 min. M _E 7B W AE 268 nm Ak FIPOGAE , @i AR
DNA ZH=A, /5 HE(g), 117 DNA R,

1.6 HIBALIE

155 HI SPSS 26.0 Gt v 73 B A% B s 147 5 A
% ANOVA 43 1 - LSD £ 5 5 Duncan £ 36 , 1
PRISM 5 B AE I F* Fon B8 22 S ) B v+ 3R
Rp<0.05 ZEFEE, B G %3 L, = RR
p<0.01 Z 7L B3E , *** LK I/K p<0.001 .
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PAP AR, B AS 5] 771 835 PR 22 4 5 Gy+
PAP N 5 Gy “Co v 51 £& 5T, #E B AN [0 55 &2 K 2
B (0:0.5 mL &1 7K ; 150:0.5 mL 150 mg/kg B.W;
300:0.5 mL 300 mg/kg B.W.;600:0.5 mL 600 mg/kg
B.W.D . HE 1) 2120 Mk & 45 R v A1, 5 Gy+PAP
(0) 25 1A 21 40 Jifo £ A 2 2 1% T PAP (0D 2H (p<0.01) ,
Tt B HELSF 5 A/ ) I 21 200 P R A L 5 BRI s PAP
(300)2H \PAP (600 2H 21 41 i £ 5. 3% =5 T PAP (0O 41
(p<0.05) ;5 Gy+PAP (600) £ {11 £1. 41 s %1 5 PAP(0)
H \PAP(150) 2 5 A & 3 (p>0.05) 5 15 BH ik iR 22
REFE T A1 Jo) I H 21240 P R 25 =, T L A A8 S 2/
R &7 JE L P 21 20 i 2 R P A2 2 0T R KT F L
(b) ML A & E A5 R nr 50, B S, 5 Gy+PAP(0)
4 I 41 B B 3 BRIK (p<0.001) ;5 Gy+PAP
(600) H AN I b L2148 % & 5 PAP(O) 4H 22 7 A
3 (p>0.05) 5 Ui B PAP el i 1 A i+ i 41 8 A
(& B e, HLAERE 2 PAP(O) 4Lk HIE 1(c)
CLAH L LU AR S5 JnT i, BESS JS 5 Gy+PAP(O 4 5
PAP (0) ZH AH L 2148 g b AR 2 2 B AIK (p<0.01) ;5
Gy+PAP(150) .5 Gy+PAP(300) .5 Gy+PAP(600) 1
HPAP(O) 4L PAP(150) T B & Z F (p>0.05) 5 i}t
H] PAP fE$2 TH 41 ) if b 21 20 it EL AR, L A 41 40 i
EE AR IR 52 22 %o BRZE /K F o F P 1 (D) A e B i 2 51
AIEN, 5 Gy ARG 5, A1 A I B 40 i 2 R 3
B4, 5 Gy+PAP(0) 4 5 PAP(0) £ AH bt (3 40 it $ &
. 2 B AR (p<<0.0011) 5 25 I SR 453475 /1N BRUVEE 1 AR 22
B 5,5 Gy+PAP(300) .5 Gy+PAP (600 4H. (1) (1 41 ffd

B T2 T PAP0) ZH (p<0.05) ; 5 B R JbR 22 4 ]
DA 3 S /0 B AN R ot v e 4 2 kR, BE AR
HECBF Je /0N BAI J I 3 400 A 50 BE 2 5 T PAP (0) %
W4,

16 [ PAP [ 5 Gy+PAP
* ;]
a12F €L T
=
o 8F
@D
o
4_
0
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Gavage dose / (mg-kg™)

—
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~
N
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o

[ PAP [ 5 Gy+PAP
200 | T

150 |

HGB /(gL

100 |

50 |

0 150 300 600

0 150 300 600
Gavage dose / (mg-kg™")

c
¢ )80 r [CJPAP Il 5 Gy+PAP

*%
*%

T
60 m

HC

N} IN

o S} o
T T

| :

0 150 300 600 0 150 300 600
Gavage dose / (mg-kg™)

@10 3PAP I 5 Gy+PAP
*kk
*kk R
8-
- * I
=T
Q
g o
2_

0 150 300 600

0 150 300 600
Gavage dose / (mg-kg™)

1 T : () ZL AN R 5 (b) M 208 5 5
(LA LA (d) B 40 B e
#p<0.05; **p<0.01; ***p<0.001; 5 0 Gy 0.5 mL Z&1#H KA Lb
Fig.1 Routine blood analysis: (a) RBC; (b) HGB;
(¢) HCT; (d)WBC
*p<0.05; **p<0.01; ***p<0.001; compared with 0 Gy 0.5 mL

distilled water
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22 FEFRIEBSR

b P 2 0] DL, 28 3 S 2R RES IS, T 8 R e 2
B#AE , 5 Gy+PAP(0) 41 5 PAP () 41 AH EL , B I 45 %k
W\ 2 P A (p<0.001) ; PAP (300) 41 A1 PAP (600) 41
(1) U i B A 2 35 & T PAP (0) 41 F PAP (1500 41
(p<0.001) ;5 Gy+PAP(600) 5 PAP(0) 21 .PAP(150)
TG 3 22 7 (p>0.05) s Ut B PAP fig Y 2 £ 51 /N Bl
(BB i 25, LS 7R A 2

1 PAP B 5 Gy+PAP
or
—~ Kkk  Kkk
2 stk T
=)
E
3 oF
[}
o
g 4 Fekdk
= *kk
Q
%_ 2k Fkk
w

0 150 300 600 0 150 300 600
Gavage dose / (mg-kg™")

B2 JRERZ BN /IS BRI T B 5
##%5<0.001 ;5 0 Gy 0.5 mL 518 /KHI LL
Fig.2 Effects of PAP on the spleen index of mice
**%p<0.001; compared with 0 Gy 0.5 mL distilled water

23  EBEUYELEE(SOD)EMEER

H 3 T, 20t 5 Gy TR IR G 2 )5, i Ak
W) AN T I 1 A 2 3 BRI, 5 Gy+PAP (0) 4 5 PAP
(0) £H AH bb 8 Ak 1 B Ak i 3 1 AR B 35 B IR
(p<0.001) ; ¥ H & Bk 2 % J5 , 5 Gy+PAP (300) 4 .
5 Gy+PAP (600) 41 i) 5 AL ¥ 5 AL B % 1 55 PAP
(O ZH T I 35 75 5 (p>0.05) 5 Tt BH it JOR 22 il ] LA AR
A BAEIE T

I PAP B 5 Gy+PAP
300
ok *%
5 T
2200t
()]
£
2
Q 100f
o}
(2]
0

0 150 300 600 0 150 300 600
Gavage dose / (mg-kg™)

3 BRERZHEXT “Co v 5 Lk 55 /1N BT SOD 52
#p<0.05;%*p<0.01; ***p<0.001;5 0 Gy 0.5 mL ZETH/KHH Lk
Fig.3 Effects of PAP on the liver SOD in “Co-y radiation-
induced mice
*p<0.05; **p<0.01; ***p<0.001; compared with 0 Gy 0.5 mL
distilled water

24 BHMEMENN(T-AOC)ER

FH Bl 4 m] i, HESRFS  /0N BRUHEIE ) S bt e A g
3 FEAK (p<0.05) : 5 Gy+PAP (150) ZH 1) Mt A4k
At 71 5 PAP (0) 40 F1 PAP (150) 41 ¢ & & # 7 (p>
0.05) ;5 Gy+PAP (300) 4 1 5 Gy+PAP (600) 2 1 &
PrA AL BE 1 5.3 % T PAP(0) 41 RT PAP (150) 4H (p<
0.05) 5 T BH 5k bR 22 Wl i 5l 35 112 v RS /0N B AU
A ALRE T

CJPAP I 5 Gy+PAP
20
= *%
9 * - . *
S 15}
Ly T
E
2 10F T ™S *
Q
g
- 05F

0 150 300 600 0 150 300 600
Gavage dose / (mg-kg™)

4RI HEXT “Co v S 28 5/ BT T-AOC HI52Ai
*p<0.05;%%p<0.01; 50 Gy 0.5 mL Z&1/K M tb
Fig.4 Effects of PAP on the liver T-AOC in “Co 7 radiation-
induced mice
*p<0.05; **p<0.01; compared with 0 Gy 0.5 mL distilled water

25 AIZEMDAER

H P 5 o] 0L, 280 B4 S 5 5 Gy+PAP(O) ZH A —
E BN R Z T PAPC(0) 2H (p<0.01) , /)N SRATWE A
TR BT m L R 2 s PAP(300) 2L A1 PAP (600)
(P T & &2 0 25 (KT PAP (0) 20 T PAP (150) 41
(p<0.05) ;5 Gy+PAP (3000 2H 5 PAP(0) 4L/ 9 8%
SEILWEZR (p>0.05) ;5 Gy+PAP (600) 41 A —
it & B AT PAP (0D 2H (p<0.05) ; 1t B ik JB 2 4
R A T PP 7 I B PR

2.6 HEHABITEFLER

1 1 6 Ca) o] L, 75 HE U 2 5 , CD3 T ik B2 41 g
EE 5] W% (2 35 B AR (p<0.001) , HE B Ik bR £ 0 )5
CD3'T itk 40 B i & L9 (B35 BT, MR R 2 Bk
% N 600 mg/kg B. W. B , 5 Gy+PAP (600) £ [f]
CD3'T 4il g b %1 5 PAP () X} IR 4 & B & = &=
(p>0.05) ; PAP(300) . PAP (600) 41 1] CD3'T 41 iy Lt
B2 2 = T PAP(0) 21 (p<0.05) ; i B PAP fig i IR 55
/INER CD3'T 4 M ik 52 28 % R ZH 7K F , 24 PAP &5 0K
300 mg/kg B.W. B oK HEUSH /N B CD3 T bk EX 4 g L
B2 ETF . E 6 () FT L, £ R4 5, CD4 T ik L
i g Le 7] 4% f2 3 BRI (p<0.001) , #E B PAP J5 »
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CD4'T ¥k T 4t i bb ) B & B F+, 24 PAP IR FE
600 mg/kg B.W. It} , 5 Gy+PAP (600) £ ] CD4'T
CLZH A LE A5 5 PAP (OO X HEZH T 2. 25 22 R/ (p>0.05)
A HE B 2L E 15 PAP J& , CDA'T bk B2 40 Jifo bL 451) S8 2 T
151 (p<0.05) , Ut B PAP g% {8 CD4"T bk B2 41 g EL A7)
Tt B 6 (ORI AT, B J5 , CD8T ik B 40 i L 431
32 2 P AR (p<0.001) , ¥ 15 PAP J& , CD&'T ik E2 4]
J Ee A B B T, 5 Gy+PAP(300) .5 Gy+PAP(600)
ZH (1) CDS'T itk L 4H g L 471 5 PAP (0) Xof HE 20 22 S A
23 (p>0.05) , oK B3 2H ¥ H A R 77 & 1) PAP J5
CDS'T itk 2 4 Ha Lt 51 48 2 2 & T PAP (0) 41
(p<0.05) , 5 ] PAP GEA# CD8 T bk B 4H fifd b 51 T i o

5 3arapr B 5 Gy+PAP

G Ill[

0 150 300 600 0 150 300 600
Gavage dose / (mg-kg™)

5 JRIRZHEXT “Co v S £ 5/ BUHE ' MDA FR52
#p<0.05;**p<0.01;5 0 Gy 0.5 mL & 17K A bt
Fig.5 Effects of PAP on the liver MDA in ® Co v radiation-
induced mice
*p<0.05; **p<0.01; compared with 0 Gy 0.5 mL distilled water

MDA / (mol‘mg™" prot)

o

—
()
=

1 PAP
B 5 Gy+PAP

o

o
1

*

H
H

*

Proportions of CD3*/ %
N H
o o
T 5

o

0 150 300 600

0 150 300 600
Gavage dose / (mg-kg™")

—~

o

-
(o]
o
1

[ PAP [ 5 Gy+PAP

[0}

o
T

*
*

Proportions of CD4* / %
N £
o o
) )

0 150 300 600

0 150 300 600
Gavage dose / (mg-kg™)

—
®
K2)
N
=)
1

[CJPAP [l 5 Gy+PAP

|_|

Proportions of CD8* / %
) S
T T

0 150 300 600

0 150 300 600
Gavage dose / (mg-kg™")

6 MRELAH AR : (a) CD3 "Ik 40 EL A3 5 (b) CD4 ik 2
YUALLGHY s (c) CDS Ik L 40 ffa L 451
*p<0.05;***p<0.001; 50 Gy 0.5 mL Z& /KM EE
Fig.6 Lymphocyte subsets: (a) proportion of CD3"
lymphocytes; (b) proportion of CD4" lymphocytes; (c)
proportion of CD8" lymphocytes
*p<0.05; ***p<0.001; compared with 0 Gy 0.5 mL distilled
water

2.7 HRRZHEXT“Co y Btk 4851/ R B BE DNA
EX ol Al

B &7 A&, FE S 2 )5, /) B DNA R B &
EHF#K, 5 Gy+PAP(0) ZH 1) il DNA R0 i IK
T PAP (0) 4 (p<0.001) , 5 Gy+PAP (1500 4 . 5 Gy+
PAP (300) ZH. 1 5 Gy+PAP (600) 41 & & = T 5 Gy+
PAP(0) 21 (p<0.05) , i B PAP fg — & 72 5 42 i U
/INER ) B DNA 240

_ [OPAP B 5 Gy+PAP

o
o

40t

20

DNA coefficient of bone marrow

0 150 300 600 0 150 300 600
Gavage dose / (mg-kg™)

7 50 Gy 0.5 mLZ& /KA B, BRI 2 X “Co v 5 4248
/N BB B DNA R B 5200
*p<0.05;***p<0.001
Fig.7 Compared with 0 Gy 0.5 mL distilled water, effects of
PAP on the DNA coefficient of bone marrow of mice
*p<0.05; ***p<0.001

3 g

MW — e R B S LR B AS RT3 A dR
2 PRI A RIR 2, R LAY 4l A
FRAKAIRGYED, 2 — PRI 259, B

A DU IO IR, BRBRAZ — R L2  PAP 1) 15 6
AR ™ B A U S 25 WD 0T R BB A 2
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