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EWITIRMBLAAE . % RAE WL F A (Cecal ligation and puncture, CLP )4 FE i T2 4 /N BB AL, BEML 2
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Anti-Sepsis Immunological Mechanism of Astragaloside IV
through Activating CD45 PTPase

YANG Haihao"? YING Sai', GU Qianlan®, ZOU Nanting', WU Zhao',
ZHANG Chunfei', ZHANG Haohong', WAN Chunping'
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ABSTRACT: Objective The aim of this study was designed to investigate the effect of Astragaloside IV on sepsis and
its immunological mechanism. This study will provide a basis for the theoretical foundation of anti—sepsis immunotherapy of
Astragalus. Methods CLP (Cecal ligation and puncture) model was established to investigated the anti-septic potential and
reveal its underlying mechanisms, the mice with CLP were divide into five groups including sham group, model group,
Astragaloside IV group, Anti—-CD45 Ab group and Astragaloside 11+Anti—-CD45 Ab group. Lung injury in sepsis mice was
assessed by H&E staining. The percentage of Thl cells (CD4*IFN—y*) were detected by flow cytometry. The mRNA expression
of Th1 cytokine and transcript factor T-bet were examined by q—PCR analysis. Results Compared with model group, treatment
of Astragaloside 1V can markedly improve the survival rate and reduce inflammatory lung injury in sepsis mice. However,
anti-CD45 Ab treatment intensely blocked anti-septic effect including the enhanced survival rate and lung injure, which
induced by Astragaloside 1V. Furthermore, expression of Thl cells (CD4"IFN-vy*) and Thl cells related gene (IL-2.T-bet.
STAT1.STAT4) mRNA expression were markedly increased in Astragaloside IV group comparison with model group. Whereas,
the percentage of Thl cells and Thl cells related gene were significantly decreased in Astragaloside IV + Anti—-CD45 Ab
group. Conclusion Astragaloside IV might promote Thl cell -mediated immune response in sepsis through CD45 protein
tyrosine phosphatase activity. This mechanism will provide a basis for the clinical application of Astragalus in treating sepsis.
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R EGIE (sepsis )2 FH B PR 28 5 | 2 1) 42 B S0 J2
N ZEAAE, BETT S A M EE IR 5 248 B T BE R A £
BAE S 202 K RE NSRRI b5 (ICU ) BB 22K
VNP D & s 7 S ORI D 1 A 0 A
UESE, Je G2 B i) e b R IR g R e i R 1 R
FETZ R A o HeEEAE s il A AL A4 45 : Th1/Th2
AR | SR e AR R R AR G H T A YE T
S AR, PRt , G fe] 38 Sk 24 4 A Ik R
B R RRIRAS , & O MR TR YT I B 2 T B

B RORIA — U RO IR 2 A b s 2, B
A A TEPHZS PG 2 TR RIR FEEEENLZ
DI 9 RN, B T i R B EUr , B
Iz AEYEYE, 2 RRVE R B AR R P
JRE B G R 4 A5 T T T sk 4 24 B T
U MR S BLAAR G 2 40 PR A B s S Ak LA
BRI RS, Bt Dl S 1A B
P FEIE PO, (R DD 1) B e 2 ML o A I . R
AT I CD4S il it/ N1 IR A e A A
TR B R T RE NS W E S CD45 B IS R
IR TR (PTPase ) EFE M, IMAZE Th 20 il S i ;2
L, AU S ST, BRI LIRSS, CD45
O3 FAE T 20 M0 52 A5 5 % b A S B 45 A
JH, 0T bR A0 5 e B 04 A A S IR B DA O
BT UL, $2 H B H S CD45 PTPase 5201 T ik
UL 40 M i S A B R EIE AR ™ SRR, A
538 A8 H W A5 4L 2 F LR 5 M IE A A , 5%
BT H T UM E A RION, S e 2= LT, A I IR
W MR BEIE VR T SR R K
1 #RFAE
1.1 %£#&3h4  C57BL/6 /N, W H B AR (Jb )
AR B AR 7~8 R, R R 20~22g,
HEPE , A #8UES : SCXK(51)2019-0010.  sh# 17 37 15
SPF s 5, SC56 sh i) 2 /0 R % 1R
Fio FEEME R (22+ 1)C, 1B 55% + 5%, Tkl
FUK¥ 2 H e, JFRa B R, 2Fsh e
0 1) T e BR S8 B A O AR St . SR T SR E
i 25 B R 2 R A — i s B B e AR L
7 (DW2023-003 ).,
1.2 #HshEA WP E (%5 :110783-201713)
W B 3G AR s A FRER K (4L : H53020469) 1t F F2 BH
T i ) 24 R 2 ) 5 B (L5 120160908 ) 11 H V174

58

B0 B O A A BR S FD 51640 KSR (AL
412600-300) 1 4 At 5T Solarbio A7) ; H 85 £ (5 -
H370208 1)1 [ L AR B 40 B 25 e A7 FRZA 7 5 L RNA
FEHGAF & (5 :Q5704) M [ RAR A AL RHE A FRZA
A 5 3 S A (S - AK5002) 1 [ AR TR (KR
7% ) A BN 7 ;SYBR Premix Ex Taq I (15 : AK4005)
] 5 TaKaRa;Anti-Mouse IFN—y (4lt*5:B307613)1
14 F 25 [ Biolegend A ¥l ; Anti—-Mouse CD45 (4t .
1960973 ) H invitrogen /A ) o

2 IWHEREN

21 EBMALFILRDRBERGMHE  C5TBL6 /N
FUSNAPEmSE 5 d J5 , RETESEREIK o MGEE i 57
Bk HE PR A E W as LR, BT s
SUNRIE TS 4 %K & @BERRIE, HE9HAF R 10
mI/kg BRI RIS 5 000 [ /N, 28 B2 A B, T i v
A1 em VI E, FFIE S 2500 RIELCE W, 76 6 Wi v
1/3 Wb 4 SR 4540, 216 “FEHEZSFLI A P ab T i
|, TEFFLAER D RIS, B E I A
W B ZHE A N . ARG SRR RS 37 cCAERRER K
5 mL/100 g(CAMFEAR AR Z 2 ) 1 0.05 merkg T 5L
MED (5F 6 h —Uk, F54k 2 d), [l ik aE BN RLE 7 %5
2 2*%10° U DA U1 s . R FARARIE G A
SRR B W I A s, LA ] i

22 @At RJE 2 h,H% 50 H/NRBENL A 5
HARFARA BRI Anti—-CD45 HpieH B AT
4H . Anti-CD45 Fg70+ 85 (T 2 o (R TF AR A Rk 4T
TR 20 s 1 S S R R A BEER 7K 5 Anti—-C D45 BAdi4H
JE s T Anti-CD45 FR4T(1mg/kg ) 5 75 B FH 41t
B EEHAF 10 me/kg; Anti—CD45 B4 +ASI-TV # 1€ I
A M ST Anti—CD45 B0 (1 mg/kg )+ B #1%
A 10 mg/kg, /-4 58 UG , # IE F BRI 2525, i
SR 7 do ¥/ RUR SR T SC 8 % SPF 3l ) S g
= i IS UL SR 2 FMARAE | W % Jife 5 i A J5 52 56 /)N
23 H&E FEXNMALEREHG L 0.5 emx
0.3 emx 1 em K/NWA Rt AL R T 4% 2K
s 12 h, BB e a2l PBS bk, BAEE
BRI AT LUK RS A A 15 4 pm VI A, 28
YR B Ja M 2 he BfJE T H R SRR BRGSO
KREBY, 1% LBk LR e, R AT
JE MK, R 2RE W, S m R A R M I e, B
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W v A . ¥ B W AF JE S CD45 PTPase A S UL TR AE T iZe ML (O BIF 5%

s T i 4] 2L B 22 AR Ak

2.4 AX AR IEAE Thl %80 kA KF LH
B , 2038 Fr e e e s ML, PSS o, 2500 (4 C
1 200 rpm &0 5 min), 37 _F3E , {5 1 21 40 i 24 6% 1
SUMLTANNL, A 2% FBS-1640 2 11-24f#% , PBS ¥k 2
W5, A 10%FBS 1640 153555 ¥ 4008 % 5%105
Ao R PAABE R FGe f : 45 40 1 x 108 A4/ BRI 2
24 1 5 PMA Ionomycin #1 BFA % T 37 °C 5% CO,
RFRFP G % 4 b J5 AR, VEWTE 2 Wk, A
IgG Hifk, B M) FeR, i TR bR E Q0. SEEE 5 [
FE VIR A ZIERRIC BT IFN—y Fl 1L-17A HLiE,
T A A, Flowjo B0 .

2.5 FAF2 % E % PCR(Real-time PCR)# M mR-
NA 69 &E  H 25 AN UL B 20 0, R 4 Ak
JER 1x 107 4>, B0, 55 B3 A Trizol 2H#WE 1 mL,
S5 9K B AR . 2 IR R RNA 4R BGRF & Ui 45, $2
HUEL RNA . SR TR ot A% e 2 R RNA JE i,
S 1 cDNA o DAFE S5 1% < DNA AR e, B fm] —
iy cDNA VEN P AR, $% /8 SYBR Premix Ex Taq
YukHidi 13681 15, Real—time PCR &1l Th1 4 Al 56
LA (TL-2 . T-bet STAT1 Fil STAT4) [ F ik , 45 LA
Ct{H /R HAYRE R ek AR 22 A 2200 gkt
PG, FEAREY PCR SIHFH 00T % .

GIE/EATN EE el

IL-2  (Forward):5'-TGAGCAGGATGGAGAATTACAGG-3'
(Reverse ):5'-GTCCAAGTTCATCTTCTAGGCAC-3’

STAT1 (Forward):5'-CAAGTGTTATGGGACCGCAC-3’
(Reverse ):5'-CTCTCATTCACATCTCTCAACTTCA-3'

STAT4 (Forward):5'~AGCCATCTCGGAGGAATA-3'
(Reverse ):5'~-CAGACAACCGGCCTTTAT-3’

T-bet (Forward):5'~-GATCACTCAGCTGAAAATCGAC-3'
(Reverse ):5'~-GATCACTCAGCTGAAAATCGAC-3'

b-actin (Forward):5'-GGCTGTATTCCCCTCCATCG--3'
(Reverse ):5'-CCAGTTGGTAACAATGCCATGT-3’

—/\ﬁ

26 itFAE A SR EHE L (x2s )RR 41|
ZFATHNE T2 (0ne-Way ANOVA V3T ; 5 2555,
RH LSD 55341, P<0.05 Fm 22 BA G2 X

3.1 #FE P3R4 CD45 PTPase A F428 & ik & 5% 1
RAEAFE RHE WSS HLZE AL 2 750 /) B
AL G Anti-CD45 HTdR R Ak se T, Bl i s 1
275 5 % CD45 PTPase #2525 a5 0E /N U 77
RO AERME 1 BoR, FARE 7K MFARL/NRAAF
N 100% , 1 e AE LAY /N FRCR 10% . S 4
Fode, S 20T HUE |, B e e 41/ B
P AAER 27 d A AFRIK 70%, Anti-CD45 HTik T
TS, B T B AR e M 2 BRAE AR R 1K

WL, AAE RN 30% . f&7 B H A AT Al i 45
CD45 PTPase % i /N A A7
100 a -= Sham
IR R S
T -+ Vehicle
2 ¢ = Ant-CD45
£ 50 ~~ Anti-CD45+ASI IV
3 - ASIIV
(3
o
0 T T T 1
0 2 4 6 8

Time/Day
E1 JH/NR7dEFELE

3.2 HE P A4E CD4S PTPase 4~ -F B & Ik &2 AL
AR R AR WA 2 BR AR AR L/
BRI 2E 22540 TE K, 0 B IR B 20 508 1 I I 285 )
WU 52 e B AU 2 /N BRI TR S e 4 2 3 ™
L, B Y TR i, SN 5 R EEAE N AR
LA, B A TS |, 0 RN BRI 2 4
PP, T Anti-CD4S5+35 € F 21/ )N BURT 20 2005 3
0 TC W] e, B B AT 45 CD45 PTPase
I S B R A AR /N B i 2 205 A A1

Anti-CD45+ASI IV

S

Z(HEx200)
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3.3 F &P HA4E CD45 PTPase 4~ 54 & IR & 42
Thl 28 e %98 B2 Thl 40 32225 5 40 i G , 7
PO A SR 5 T A A5G E T o FRATT i — 20 R T 2%
JE5E it PCR ARSI e B2 AE AR L /)N BRUIRLAE Th 20 i AH G
SR ik A5 RANE 3 R, SIRTFARLL AL, Mg
s BEASE N 2 0K L 40 B Thi 40 B AH G LR TL-2 . T
bet .STAT1 1 STAT4 mRNA % N[, 27 HA L

Vehicle Anti-CD45

FPERE L (P<0.01), BEHHTHUS ,IL-2.T-bet,
STAT1.STAT4 ) mRNA Y@ LM, HERHEA
i EMERE X (P<0.05 .57 P<0.01), T %4 T Anti-CD45
BBT TS BGH T Thl 4R SCHE A mRNA ik,
PR BEC H T BEIE S CD45 PTPase, #2155 Thi
B A AT B R N

ASI IV ASI IV+Anti-CD45

A 10k

v wey ey Lacy ] o J
0w 10

IFN-y >
gated in CD4

1 :7"P<0.01, Sham #H 5 Vehicle L% ; "P<0.05, Vehicle 205 ASI IV 2H L3 ; “P<0.01, Vehicle 205 ASI IV 4H L4 ;*P<0.05,
AST TV 405 Anti-CD45+ASI TV 4 4% ;+P<0.01, AST TV 40 5 Anti—CD45+ASI TV 4H 45,

B3 KANREMKEMM IL-2, T-bet . STAT1,.STAT4 mRNA 7K F Eb 3

3.4 S5 E W45 CD4A5 PTPase 4~ 532 & Ik & 4%
Th1 Za R (IFN—y )& A KT J 202 ARG I 25 51
7, S IEEE AR PRSI 4 LA, B 2 T

IFN—y*) 3k, 15 8 FC 9697 41 He g, 35 rE H  +
Anti—CD45 HiARZ Ik 40 M Th 40 F 3k PR, 45
WULE 4, #2758 Anti—CD45 BRHrTHlE , B0y T 8% &

= L JH CLP A5 7 /N BRUMBR EL 40 B Th 408 (CD4*

(2 LM EL 0 Thl 20 A0

IL-2 T-bet STAT1 STAT4
*
201 *% ++ 2.5 2.5 * 2.5 .
3 —— c id < —_— + c
9 0 204 + 9 204 0 2.0 —
0 1.5 b —_— b o
0 0 ] "]
s g 151 a 191 g 157
s 10 X x X
0 o 0 o
'g .g 1.0 ‘g 1.0 .g 1.0
5 5 5 5
§ "1 S 05 305 S 05
[} 0 0.5 0 0.9 0 0.9
¥ [ ['4 [
0.0- 0.0 0.0- 0.0
Sham  Vehicle Anti-  ASIV Anti-CD45 Sham  Vehicle  Anti-  ASIIV Anti-CD45 Sham  Vehicle  Anti-  ASIV Anti-CD45 Sham Vehicle  Anti-  ASIV Ant-CD45+
D45 ASIV D45 +ASIV D45 +hSIV D45 ASIV

B4 BANREKDHARE Thl A8 (CD4* IFN-v*) RikE K FE LR

4 itig

WE5E CAESE , fE MR BEALE oh , e e 3R
ALIE MEEEAE 2 B AR FRALIR =2 — , JC I 5 19 S e
1l B 2 e SRR e BERE S8 1 BT R AL 1Y
B g% SN T, T b L A0 B R 4 B AR, T R 2
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AU AR ML 22 DI RE AR AH 1T Lt 3 I 25
TR T3, LD REIR S 5 MRTAE (4 A A 5% U9 214 1)
K. CDAS 73§ {2 FIRAE I 20 3 i 5 1 2 P
i G RRWETR e i (PTPase ) , 75 PRI IR L L 72 Hh &
HEHREAEH . M9 RIT, CD45 4 F 78 T 4 i 2
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WU 45 . ¥ W R 45 CD45 PTPase /1 SHU MR ERAE e ML 19 1 5%

PRAF 5300 A B RERAR A TT IT T U6 20 48 i 5
BERE Y & A 5556 25 OAH OG0

PR T A AE CDAS 53 it /N o3 18 5 7] i
BEAUFIAR MR AY | e B B H BRI UTG CD45 PT-
Pase, 1755 Th1 401 5002 SO, 34 5Bt e fe g2
SRR Kt o WFSE ELUESE , 3 R 0 e
HA 535 078, SR T AT MR 1Y) S e 2= LT o ok
AU H T 05 S SR ) B i i B e R SR
BT R, TR T e B IR
CD45 PTPase Oz i sg A= HIBT AL . BTkt 7
JHeHEAE o2 AR ARG FR R T, AT R
T CD45 PTPase 5200 T Ik B4 20 i G 93 J i A 5
UMK REREVE FI " (b2 B . Rt , AR5 Ry itk — 20
TR, FATTHE— 2B AEH] CD4S HUiRAE oy T A,
HE— D e BT TR BT (1) S e A AL o A9
GERNoR, R H T RBAS 3 P MR /D R A
R YR I B A TR /N Bl 4 S B4 L ELZAE
REMEBE Anti—-CD45 BHT TGN, #F— LR e
T Al g L CD45 43T S HUMEEERU

TP S 2 5 R EEE A SN I S A
(APC)FESE RIS Rl , o] 2 SA A0 B R 175 S0 46
T 4516 CD4y 4 A, 248 Th1 . Th2.Th17
K Treg W F=E R 040 1214, Th 40 i 222503 TFN-
v, IL-2 AN F, F A A e A REE T
AN R LR AL SF D) RE . T-bet £EA Th1 41l 53
PR (0 B S IR, RRAS AR i Th1 R ARk S
IFN—vy F1 IL-2 #Y33A . STAT1,STAT4 /4 Thi 2 fifg
SRR, TE Th ZHM Akl B FE/E . pFgE R
B, Th 40 MO0 35 S A T DLV B g e gt Horp
TFEN—y S P9 528 1) 20 B R 5 , LA s i 4k o i
RGBT 020 G A B R h R 45 AR
PR TRN—y S22 BB 2 75 77 70 IR A B 922 00 o] ) o 22
BhRZ —58 F 2] IFN—y 1F o MR VA 7 1 S ey T
2, CHUS BT WS R, B IFN—y B
e R F5 I FRAZ AN BTN B8 L TE BRI TR IR A= 1, i v e o
i B AR ARSI 25 R B, B TS P 4R v
ALY /I BRI 0 E 20 A Th 4 (CD4 TFN—y*) %
ik, W& EJH IL-2.T-bet STATI fl STAT4 ) mR-
NA, Anti-CD45 Byt T HUs , BOH T 2 5 02 1Lk

EL A0 Th 40 MO0 o i — 25 W o 2% 8 W 4 0
CD45 PTPase 41 44 & MEHEAE Th 20 Sy SUv; o

25 LTI ARG 25 U S B R e
CD45 43, 3 = bk EL A0 A Th 20 i s 7 R0, el 3
AR G MRS FIAAE , G098 I o I AR i
AT P A 6 R EEE I TR T VR
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