A5 24 1Y TR o 0 S 2 R 1 e
4 /1N B R IR L3R 5

Ik EMHT kW EH Ewm XY RX4E KkEZE

[H#ZE] B BFFAT2 BRI BO 2 b IR S i /s RS AM VR F B s b, 7%
SR S5 24 A IR S 1 /0N LML R ASE 2R | LA WO P R N AT 2451 DAy FEE o B8 24 8 A 25 N R, Az
N 5 S HE RO 53 25 0L P SRS B 2 12 ARG 0 JEG 1 400 B A 3R -1 DL 40 - 5 e 4 5 % R R
“F (granulocyte-macrophage colony stimulating factor, GM-CSF) &SR FE A F--a (tumour necrosis factor-
o, TNF-a) B 55 A8 A0 5T SR S 521Gtk 58 G Ml S 1 1 AGH I L JUE - GML-CSF AT TNF-v F 3 ]
Fak, RO GEORYL HEE, AT25 BR T 30 me/kg 416 41 A R, I E FE R A T 1
(P<0.05) %t GM-CSF & /K V7R A THE VE I (P<0. 05) fHFEAR TNF-o )3 57K (P<0.01) B J
JIEFF TNF-ae mRNA (235 (P<0.01) o 8518 ATZY AR AFE 0 AT AOARAEE AT 808 43, 385 o 36 1L
B PR R PRE AR P OO 2 BRI IR IR S, S0 R AT IR I S B PR ) B Bl 2 —
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[ Abstract] Objective To explore the effects and mechanism of paeoniflorin on mouse model of

blood deficiency syndrome induced by ®Co-y irradiation. Methods Mouse model of blood deficiency
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syndrome induced by ® Co-y irradiation, Siwu granules and albiflorin was regarded as positive control. Pae-

oniflorin was given during modeling. The peripheral hemogram and index of thymus gland and spleen were

detected, the levels of IL-1, GM-CSF, and TNF-a in serum were detected by radioimmunoassay. The

mRNA expressions of hematopoietic-related factors in spleen were detected by RT-qPCR. Results

Compared with the model group, the amount of WBC and the index of spleen in paeoniflorin group at the
dose of 30 mg/kg were increased obviously (P<0.01, P<0.05) and the levels of GM-CSF in serum in
paeoniflorin group(30 mg/kg) was increased obviously (P<0.01, P<0.05), but the level of TNF-a in
serum in groups of 30 mg/kg paeoniflorin were reduced (P<0.05) and the expression of TNF-oe mRNA in

spleen were decreased ( P<0.01). Conclusion Paeoniflorin is the characteristic effective constituents of

paeoniae radix alba, has regulating effect on hematopoietic cytokine to against blood deficiency induced by

radioactive rays. It reminders that paeoniflorin is one of the basic nourishing materials basis for nourishing

blood and astringing yin in paeoniae radix alba.

Paeoniflorin;  Irradiation;

[ Key words)

FIAT A IR S 2 2y, % R 2 8, A
G, HAT RS ZR, E AT RAE
i, R BE, SR, AT RS 25 By A KO =X
MRS A RSB E H R mYIAR O B2 R
W REA  IAT & Bl S A e A,
Hh B RN 55 22 1 WA I3 23 00 SR AT 2 S AT 24
PR, B 24 R0 5 AT 24 17 O AT Y bR 2P
53 ARATZ [l AR AT I AR R A 2R
AFD R B AT R T R a7 T B0 /0N BRI B SAE Y i
LA LLANME 1203 L A (B XA THE AR 73R
AT e BT K ASE 280 v ) B LA AR T i A
SR FHFEPRLE R BRI ST 7, AT 25 8 m] (2 2 8
S}l 0B S (NP5 Reaw e ) SR S e el e
it — I 200 i 4 9% 1) % PRl 7 ( granulocyte-macrophage
colony stimulating factor, GM-CSF) | Ifil /N 435 A A=
PRI -0 S5 5 0 325 ot 490 ] BT 7 5 k40 % 1 2 1 Y
G0, AT & HE AR LA, A B B AR i e
SO Rk AR A AR Y B IR AT 2 NIRRT AT LA Ry (X 43
TRATHI AT B 28 P oy AE R A7 25 i 4 5 1
B R AT AT 245 DN T e T 00 S Ak, SRR X AT
LGN IR T A 25 BT S A B D, ARSI AR PR 2
A0 S G5 (0 il - 38 5 AT 245 AT R A 2
i PR ALK /N SR W B BT, R I ATHRAE B3 AT
2y TR AN LA FH B a5 R P

1 #MR5FE

1.1 S5sh¥)

TH I A AR R RN AR (20£2) g,
WA 19 b 5 357 DR (b)) SEs sh R A BR S | [
A[IE5 : SCXK ( 51)2014-0004 ], FF- LA I8 4%/ B 4E

Blood deficiency syndrome;

Hematopoietic cytokine

R b a2, i At st B B g iR BR A B 4R 4L
[ EHEUE S 5L HT(2012) 06166 ], /B 55 T
TR 2K 2E SPF W) by, B A~ 525 i AR oK B
H R AR CRERR SE B IBR A1) |, % 20 ~22°C,
AN IR B R 60% ~ 70% , kT BE& J& 1 R 12 /A,
7:00 ~19.:00%TH#8,19:00 ~7:00 i, LA
AR B2 TR

1.2 JESFERA N RS

AR R AR B U 5 R O R A A T AR
TE R Coy &2 BRI 1 K, A &
3.5Gy, &% 1.60 Gy/min,

1.3 SL525Y)

SEYS AT N ER T AT A, s T
96% ; BHPEZ Uy FUk: [ 35 28 2 (U1 2500 A FRZA
A4 S 1307045 ], &A% HPLC JI5E , AR i Y
YR A S AT 254 O 32 mg; A2 N R S
H16.45 mg, 54 2015 KR 24 S U 47 ks #1 A2 2
RV I AR S 6 5 25 K A AR A0 S 5
T B 2 B K N BRI 2 P e B
1.4 {XE 5100

O Cory BT Hy 75 55 2 24 Bh 2 B il i 5 5 4 1=
ARSI L Beckman Coulter Ac. TS 1fiL 4 fitd 43
{X (£ E Beckman Coulter Inc) ;Beckman Coulter Ac.
T5 diff Rinse (#tt5:05202C2) ,Ac. T5 diff WBC Lyse
(#1t5:20402B) , Ac. T5 diff Fix (5 ;21802E)
Ac. T5 diff Hgb Lyse (#lt5:06902A2) ; i 7 f1 dt 5%
HEH AW AR 5T BT 241, Stat Fax 2100 4= [ h
1‘/]?1)‘(( Awareness Technology Inc. USA) ;1L-1 mik & .
At 48 95 A= W B R BiF 5% B (it 452 201510729 ),
GM-CSFIAE - Jb st A g Ak W BRI 58 e (45
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xz1 SWFEsH
FHE A ELL - Y52l B (C) PCR =% (bp)
1-#:5° ~AGGAGCGAGACCCCACTAACA-3"
GAPDH 60 247
F:5’ ~AGGGGGGCTAAGCAGTTGGT-3
1-:5" ~AGGAGCGAGACCCCACTAACA-3"
G—CSF 60 87
Fi:5’ ~AGGGGGGCTAAGCAGTTGGT-3
-3:5" ~AGGAGCGAGACCCCACTAACA-3"
TNF-a FifE:5" ~AGCGGGGCTAAGCAGTTGGT—3 60 283

201510730) , TNF-a MR & - AL AR5 A W) R 5T
fif (#165-:201510732)
1.5 sl 5425k

72 FUNRBENL R 6 N4, RIZS (4] Bl
H YR 2.5 ¢/kg H (MY T AHE 15 ¢/H,
2.5 g VAR h AT 2 INBE T 8. 225 mg AT 1T
16 mg) ATZ5HF 30 mg/kg 41, 75 25 N30 mg/kg
H ATNEEH 15 mg/kg 4,44 12 B, FBi%A 2y
TR A 10 g REFEE 0.2 mL 4524, 8K 1K,
75 A BRI RS R TK,
1.6 &L

SIYIEN EIRSE S RIG, WEH25 7 K, T4 8
K EF9.00-11:00 #ZZRIFEITY Coy HI L4 B R
B WK, AR BRI 3.5 Gy, % 1. 60 Gy/min 4H
W, 3 g I A AR
1.7 WESEbR
1.7.1 —oWge WM AR IR K E B
ELR Bt RS S
1.7.2 (REWKX  SCEIFHATARE DI R G A
FAENBENL o 40 2 2 bRl UM AT — K, 25 AN
ARIK 12 /NE)JE AR B i e %
1.7.3 AR FBE/NRELES 14
K, T 14 XK, BN EUM 1 mL, JF % i S
3 ~4 /NBFJE L) 4500 v/min 2500 20 434, B H F
T8, 5 M JE ML R 40 (white blood cell, WBC) |
ZT40Af (red blood cell, RBC) | IfiL £ & I ( hemoglobin,
HGB) 4T 400 %5 (hematocrit, HCT) i
1.7.4 I3 IL-1 .GM-CSF \[TNF-a & &ME 78
PR AR I 430 45 A, B BV 7K A S0 PR I , Ji% IR
BREU I, EDTA 4T &, = i T & & 8 &, 5.0
(3500 r/min, 15 5354 ) B 3E , FE L FE T -20°C 7
JCREIN R S e s, 450 & vd B P R 2R
HEAT M IL-1 .GM-CSF [ TNF-a 75 51l 5E .
1.7.5  JBUVEFE BRI R 48 Al e /)N B st

FIBET e, s TR 0 I A K 4 2 4k ML 70 kg
e PR B A G R ) i B R R R OSE BR R 43 )
WWESRENIE, BEGTHE R AR, BE
(MR ) H5 55 = 100 < INE ( B AR ) B B/ R T i
1.7.6  SCHFZ 6 & i R G BB L Nk
(RT-qPCR) & J% ik tf CM-CSF , TNF-a mRNA &
ik RS HUNEUB R 814% Trizol 35 156 B,
K RO FIR M 20 At 82 5 RNA, B RNA £ 1%
(14 By B B U5 s P Dk it o G S e M | SR FH 8419k
FETREIN L RNA () & A4 B3 pe & RNA
SR, Sl A Oligo (dT) Al M-MLV 3% % 5% fiff J5 L)
50 pLENARRAE 42°CF L 1 /NG & B cDNA 55
—4% 80°C JINFR 3 3B K T 30 i k. >R SYBR
Green I 5 YR AR 76 20 wL R AR &, iImA
¢DNA 2 uL . ddH,0 13 pL, SYBR Green %¢ )6 5E &
PCR Mix 4 pL FHB R 1¥045 0.5 pLl, W5
124 :94°C 10 435 94°C 10 Fb X C (AHI FE B &
MEE) 10 5. 72°C 10 #5,45 DRI, [F] B A5G A it
LRI — 0, SN G5 8 3 S AE A
BERE UK BRINY 3G 7= W 2 AT 6 i v B B
PCR N BB REEAE Light Cycler 2.0 &%: L il
17, 0 s HARFR B A (CT) | B PR 3R 3K 25 28R A AR X
SER AL 27, o ACo) A = SEFEH Y (Cr)
{H-B-actin 1 (Ct) fH, W & M4 WE 2H 21 CM-CSF,
TNF-a mRNA FAKF-, 5191 THd H Primer 3.0
B R B T, S F S LR 1,
1.8 Silegabsg

K H SPSS 18. 0 # X E i 47 40 A, T B
BL B bR UE2E (v xs) Fom, FER A ANOVA
TrAIE g, LA P<0.05 AEFHAGITFE X,

2 FR

2.1 SR — M AARIE g2k R
FERIZH /N ERNFE RS 3 RIGRI L H 4= B
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BN S ] 3 AN I E VA 3 R S IR
B, ROSERAE, KA b B B, & s b, B
MG, MG 2T, DO A0k 2 A AT 25 15 41/ B
Tl e, T B, IR W52 ) S Rt v e 2 IR
Wt REamLa, B bR, 55 A4 B IX
1, MNEUE 5 PR RS A8 20 /N BB — BAAAIE R i AR
RIRFE A7 15 9T 8 57 31 Y A5 10 e S R IfiL. o i )
TR AT,
2.2 ATZ PR i )N B A F R R S A G
k8 A 5%

5o A M b, SR AL PR ik RS K N8 45
B F R T2 H4H (P<0.01,P<0.05,P<0.01), 5
RERUZH AL EE | DU 0k 2R IR HE 200 B T
FERIZH (P<0. 01, P<0.01) ;A5 25 7 30 mg/kg A

ZNBEF 30 mg/kg AT LS B0 B T AR A
21 (P<0.01) , BEDUY WUk LA, 4525 25 4LERA T
MR E S A 22 F RS FE L (P>0.05)
W2,
2.3 ATZGPIBETEXT I /N RS E IR 0 5 e

S g, BRI WBC K& RBC & 2
FREAR (P<0.01) \HGB %= F# K (P<0.05) ,HCT
H 7 LB IRAG(P<0. 01) ; SEEAI A HE, U4 5
R AAT 254 30 mg/kg 41 WBC A1 RBC #i 7. %
FHE (P<0.01,P<0.05) HCT & 4% bW 4 7t &5
(P<0.01) ;525 N5 130 mg/kg#l WBC 1 RBC %%
HU B I E (P<0.01,P<0.01) HCT B4 L&
(P<0.05) . #42540 HGB B T+ #ash HER
TG E X (P>0.05) , 45RWFE3,

T2 ATZGINERTTFIATZG T XS HR I S50t k8 /0 Bl P e A 5 MR 5P S ) (Rs  n=12)

415 K (g) M4 £ (g/100 g) A HE 4L (/100 g)
EEE 40.81£1.33 1.4120.12 4.37+0. 67
k| 36.17+1.26" 1.210.23* 3.72+0.39"
DU 2.5 o/ ke 41 38.40+1.72¢ 1.34£0.19 4.43+0.56¢
Aj25F 30 mg/kg 4l 38.52x1.541 1.26+0.12 4.22+0.47°
ATENTRTF 30 mg/kg 41 38.18+2.03¢ 1.26+0.21 4.14+0.40°
TR 15 mg/kg 41 37.451.54° 1.24+0.21 3.8920.27

W 54 EE, P<0.05,P<0. 01 ; 5HIUL H AL, ©P<0.05,9P<0.01,

R 3 ATLY TR RIAT 2 X O 2 AR ML T EUiL g /N BRI WBC

RBC .HGB HCT (5400 (x+s,n=12)

205 WBC(x10°/L) RBC(x10'2/L) HGB(xg/L) HCT(% )
25 4l 7.58+0. 80 10.420.72 153.48+7.86 47.84£1.93
VL 4.150.44° 9.730. 88" 148.52+5.69* 45.05+3.08"
PR 2.5 o/ kg 41 6.10+0.72¢ 10.31+0.48 150.67£5.90 47.092.24°
ATEGH 30 me/kg 41 5.05+0.70" 10.210.63 150.15+5.83 46.96+2.09°¢
AT TEETF 30 mg/kg 41 4.70=+0. 56° 10.27+0. 47 149.95+5.91 46.61x1.77
ATZINTERTF 15 mg/kg 4l 4.16+0.40 9.80+0. 80 149.91+5.58 46.00+2. 14

. S HU R, *P<0.05,PP<0. 01 ; S5#IRI4H L d,°P<0.05,P<0.01 ,

T4 ATLGNIERTY AT 24517 X O 5 R T S0 i /N B TL-1 . GM-CSF \ TNF-au f5%00 (x+s, pg/mL)

2551 n IL-1 GM-CSF TNF-a
2 HHA 12 15.07+2. 18 97.41+20.58 57.14+5.18
I 2 12 13.54=1.74 74.43+15.23" 62.64+3.32"
PUBRL 2.5 o/ kg 4 12 14.78+2. 12 94.66+16. 691 59.19+4.01°
A5 30 mg/kg 41 12 14.27+2.39 92.94+18.33¢ 59.23+4.90°
AJZNTERTF 30 mg/kg 41 12 14.14+1.46 89.64+19.12° 58.38+4.07¢
ATZHTREF 15 me/kg 41 12 13.62+1.98 87.34+10. 82 60.88+2. 84

s S Y HE, P P<0. 01 SR 4L, © P<0. 05,9 P<0.01 ;
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2.4 A2 N RO IR /N BRI YE 10-1, GM-CSF |
TNF-a 75 A8 0 A 52 M

o5 (A ok, BRI GM-CSF 1 & i 5 F
fIlR(P<0.01) ; SHIAIL LA, DU P 0k 4 1 GM-CSF
A R E TR (P<0.01) , ATZ5H 30 mg/kg A
ATZINBEH 30 mg/kg 41 GM-CSF & 1] B 7+ 5
(P<0.05,P<0.05), 575 A, BRI TNF-a
A N (P<0.01) 5 SR ZH L #5, U4 it
HiZH ATZ5H 30 mg/kg 2H MATENBRTT 30 mg/kg
ZHH) TNF-o 1975 12 B 2 sk 2> (P<0. 01, P<O0. 05,
P<0.05),1L-1 A It @ maH, B G % 2 X
(P>0.05) , A 25 NBEFF 15 mg/kg 4 TNF-a A &5 5
AW aREE IS T2 L (P>0.05) , 458U
4,
2.5 AJZHPNEETE X i S Lk e R 9 S K /) B
ZH 21 CM-CSF \ TNF-amRNA 35 7KFAE 16 ) 5210

s (4 i, AR 2 GM-CSF mRNA 19 %5
WERFEAIR(P<0.01) ; HEAA b, 14y WOk 4
GM-CSF mRNA 3 &8 & T = (P<0.01) , A 25 H
30 mg/kg 41 GM-CSF mRNA &5 (P<0.05) ,Aj
2N TS 30 mg/kg 41 GM-CSF mRNA & &4 J+ 5
FEaS H IS E L (P>0.05), 524
B, BB 20 TNF-oo mRNA 19 7 & W 3 1
(P<0.01) ; 5 BE R Eb A, DU ) 80k 20 AT 25 1
30 mg/kg4l TNF-a mRNA ) & & /> (P<0. 05,
P<0.05) , A 25 NEETF 30 mg/kg 21 TNF-a mRNA 1
TR R (P<0.01) , A 25 NG 15 meg/kg 4
TNF-a mRNA 1% & & i A7 9 /D i 4 (0 e 4e it2%
X (P>0.05), 45035,
RS ATEGNTERE AT 2 X O AR R R /) B
GM-CSF ,TNF-amRNA Fik/KF-BI52 00 (x+s,n=3,pg/mL)

2H 5 GM-CSF TNF-a
2 HA 2.09=+0.58 1.1120.32
FEAIL] 1.73+0.18" 1.54+0.20"
PR 2.5 o/ ke 41 2.00+0.73¢ 1.29+0. 14¢
ATZ5H 30 me/kg 41 1.98+0.17° 1.240.11°¢
AT N 30 mg/kg 41 1.960. 14 1.17+0.11¢

ATINRTF 15 mg/kg 41

. 525 A4, *P<0. 05, P<0. 01 ; SR 114, P<0. 05,
4p<0.01,

1.75+0.15 1.34+0.70

3 it

LR TR 2 I PR 6 DL 92 , L B B ol £ 1, i

RS R A S0 T i 2, 8 IR 25 G 0L i i
S 2 i R L RN s e G PR I A vk . HE Pl S £k
R AR O S TA B 3l W I R A R () 3 A T 1k 2
— U Iy 1 o R TR N R i R T 25
FE— PR R BT Il KR I A 116 R 2 B AR A A
P RA AR AL, BLE )92 # T I 6 & 9 AL A
ks v LR 25 W i e Ao o' L Ui ol
BEIRYT IR B BE 2, B 20T | AT AF DU Bk 25 4
R, 2 3 R Ay ok 5] AU 4 Ry B PR X B 28, 9F
LRSI % HPLC PN E A7 25 N 1T (32 mg/48) &
AT S (16. 45 mg/4%) | F W AE A S 45 24 77
N, R IO OB R i R A R AR S
B AR — R AR A Y, A D
FHEIRRGE R, DY) % 36 YT I UE 5 R 5 i
HUTIAR G | 3 B0 Ao £ 2B B 3 I T 48 i i) 1 58
I B I 40 B A R TR S B

A S £ A T ks iy I %) S M B 3t 3
REAIRL 07 , (50 B B R o 5 4 % A AR Ak, 8 i S B 45
bl 87 NI el (I NE EE e ol N s o 1 0
SR 2 R i 1 ) R A SN B
B, B 2R A O AR I 4 L, Fir DA 3ok 2% 24 ) %ok
MG R, AT LAAE SR FA 24 ) 6T 38 10 21 8 5% el 11
FHEFEIR, AW 5T 3 AT 24 P9 IR 1 0 5 4k i TR
3500 /)N BRELAT B 4 It 7 R IR ST 24 9 g
TR IAE R S5 AT 2517 AL, 38 Y B T 5 il 2 /)N
BRI 10 240 L EL T A 48 5 A 4 v VR, RIAS S0 35
JIT 36 HERSE T X 11 40 %, A% £ 4 AN B
AR A A AR AR KT R R
ML Y)RERZ Z2 PP 36 1l A= 4 P 9815, GM-CSF &% .
13 1 AL 200 LA )Y 4 AR T T 1 4 U R
7, EZAEH T8 R 40, o 5 Hom s m
SZARGE G RV 2F AN, fof LA AR A 20 i S A
T 28 I L R 434k, S5 e A ok A A0 L, 5 i 4
KA M (4 74, 5 A B T g . TNF-
o S ERAZ R T, J2 B AN A I A
Az JE—FhE LA R TR R R, R
Tl 41 e A T B, 2 3 L R G A B e R s R 2
— T TL-1 S84 Ay 1 %o 0 S 2 300 e 58 1
Y e 7, Kl A H S 5 R sk i T A0 i 41 4n
MR TE AL A2 R, A N T R S A, RE S
P TR ) B AR B S A& B2 s 1 /4 40 B Y BL
HO O S g, w5 LR AR 4 Y 6 &R T
&L MENE S 5 5 i i, S BE I T A0 R i A R
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g3 o PRIHCAS S 56 A 48 1 %5 ' IL-1, GM-CSF , TNF-a
Ko 5 5 | e U E A GM-CSF \ TNF-a [1Y 3 [H ¢ 34
HEATRISE . ARSZIR S5 R Bow , AT I AMLAE 5
DU AR AR, 3438 i A2 2F GM-CSF 3 1fiL 40 ffg K -7
A= ARSI, A5 24 N TR UL R T 5 1LY GM-CSF
T E T GM-CSF fJE R ik, £ H =
I HLH AT 58 b 38 A 0 A 1) 9 B
Wb, TE 3 I T/AH 20 e 18 58 R 434k | O AR A Y K
B IE R IH T 5 — R A R R EE, H
B, A5 24 IR 5 AT 25 11 38 BB R AR TNF-ou 19 75 7K
SEFTRGE A TNF-o 138 R 3k, H AT 2 Py e 1 1
P TFATZGHE, HRIR (AT A AR IV FH AT g 8 5 3 ek
BN TNF-oo 1 75 s FUBLE 1 TNF-o A SRR 3R 35 R
PR i 200 M 2 N\ 3 G R T O 0 ) e R ek
Fas 2 Vil 100568 1t o it > BV 7 i 5 af 40 A P
FADHIA DG, P25 F A, A5 25 9 e A 1 b (1A
FIRFIE LAY, BE IS MR IE ] S 40 A 1 2 A~
T SF 3] 5 T8 St e s P 30N B R A T R
B 0 AT 24 A ) 3 A 4 A 1) 20 i PR
SREAT A AT, X 5 A R A AE O 4 R A —
P IRHEARAT 2 PR T A AN AL ) -5 R i
RGE BARI G2 857 56, PE2E A M, AR IR
S v R 11 e A ) R K, Tk 4 2 30 ) /N B
RERAEFERER, FBOR UMK /)N B 52 8
o IMA AR R S8 X m BoRAs  & 424
ZH/NEL RBC \HGB A9 DL M H 11 & &K
o TRV SRy tE— 20 T AT 245 AR X SR e R
SRR /N BRI LA FH B A 56 B 30 75 DA A 928
B (LR HRR B BE I RS B 4140 ) 1 o A0 N
FEH SR KA TR ARV

2 % X W
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