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[HE] BN FiHEE KR CD4ATCD25 A # T M (Treg) AT X HBIE T AIR(ThHEB KW E
WMEMSHREHBOTHER. ik B Wistar KRS I EFA.BFRE ERA OS54, 84
BR.AEBHEHFARCLDH &MEEARER T8 3 B RARERIKEA S ESH CD4*CD25" Treg 3
BF12h, HREX AR Treg M- R R LBRBIEHRHF Foxp3d M T I B 40 M # MM XRHUR 4
(CTLA-4) By 33X , FI M6 %52 MR Bff 35 (ELISAD R W F1 41 B A R -10(IL-10) 9 53-8 5 B # CD4*CD25* Treg
ECDatCD25 T 418 1+ 134 %, T T & A ¥ ¥ 68 h,ELISA &% Th1.Th2.Th17 S8 -FTH £
(IFN-,IL-4,IL-17 K ¥ . &% EH 4 Treg BT ((12.0310. 8D KIS HFRLA . 48+2.17) %I
ESEGH%E S ERE Treg T H0(G5. 8710 4O K IW B R T ERAMBFE AR T M 6% A A Treg
BT (27.2942.48) %I R EH FH K4 (P #<C0.01), Foxp3 .CTLA-4 A f1 IL-10 43 M & 5 Treg
TR T, M X BB GBI K- 0. 878(P=0. 042) .- 0. 877(P=0. 042),~ 0. 743(P=0.010) . S EE ¥4
e, 8 B 4 TFN-7,IL-4 7K 5F #1 IFN-Y/IL-4 H{H #3 8] 8 7 % (IFN-7. (254. 70+ 44. 88)ng/L [ (0. 68+
0.78)ng/L,IL-4:(8.82+0. 61)ng/L H (3. 48+0.98)ng/L,IFN-7/IL-4 H.{f:30. 28 +4. 87 L 0.2310. 30,
P #<20. 017 T M 46 ¥t 41 IFN-Y((491. 54484. 28)ng /LI IFN-Y/IL-4 H.{H (45.31+8. 0 B E & T A
# (P<<0. 01 1 P<C0.05); & 411 IL-17 K FEHEER (P ¥>0.05). & WKEIEM Treg MT-RHEMA
WA BN T 40 M A R Sh B8, i % T ST AR A R MK B AE Treg M, 5 Th2 4 Thl .
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[Abstract] Objective To evaluate the influence of apoptosis of CD4*CD25* regulatory T lymphocyte
(Treg) on polarization of helper T lymphocyte (Th) and effect of Xuebijing injection CIfiL £ ¥t ¥ 5 %) in
septic rats. Methods A sepsis model was reproduced by cecal ligation and puncture (CLP). Wistar rats
were randomly divided into the normal group (n=8), sham operation group (n=8), model group (n=238) and
Xuebijing injection treatment group (n=28). CD4*CD25* Tregs in each group were separated by immunomag-
netic beads isolation system on day 3, the apoptotic rates, expression of forkhead/winged helix transcription
factor p3 (Foxp3) as well as cytotoxic T lymphocyte-associated antigen 4 (CTLA-4) of Treg were analyzed
by flow cytometry, and the secretion level of interleukin-10 (IL-10) of Tregs was determined by enzyme
linked immunosorbent assay (ELISA) after culturing Tregs for 12 hours. Interferon-Y (IFN-7Y), IL-4, and
IL-17 levels, which were respectively secreted by Thl, Th2 and Th17, were measured by ELISA in the
supernatant after CD4* CD25% Tregs were co-cultured with CD4* CD25~ T lymphocytes for 68 hours.
Results The apoptosis rate of the normal group was (12. 03+0. 89) %, which was not significantly different
compared with the sham operation group ((9.48 #+ 2.17)%). The apoptosis rate of model group
((5.8740.44)%) was much lower than that of the normal and sham operation groups, while the
Xuebijing injection treatment group ((27.29 4 2.48) %) had the highest apoptosis rate compared to others
(all P<<0.01). The expression of Foxp3, CTLA-4, and the secretion of IL-10 of Treg were negatively
correlated with the apoptosis rates, correlation coefficients (r) respectively were - 0.878 (P=0.042),
-0.877 (P=0.042), and - 0.743 (P=0.010). The secretion of IFN-7, IL-4 and ratio of IFN-7/IL-4 in
model group were significantly elevated compared with the normal group (IFN-Y; (254. 70+ 44. 88) ng/L
vs. (0.68+0.78) ng/L, IL-4: (8.8240.61) ng/L vs. (3-48+0.98) ng/L, ratio of IFN-Y/IL-4: 30. 28+
4. 87 vs. 0.232%0.30, all P<<0.01], and secretion of IFN-Y as well as ratio of IFN-Y/IL-4 were markedly
higher in Xuebijing injection treatment group [(491.54 =+ 84.28) ng/L, 45.31+£8. 01, respectively) than in
model group (P <C0.01 and P<0.05). No marked change in IL-17 levels was noted in various groups
(all P>0.05). Conclusion Due to the apoptosis of Treg, the suppression function of CD4*CD25" Tregs
on CD4*T lymphocyte appears to be abated, and treatment with Xuebijing injection could effectively enhance
the apoptosis of Tregs, mediating the response of shifting Th2 to Th1.
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FRELENMAEMH XL M SFHEBIET
MM (TR, 25T B B Ff 5w ik
D BORMRELTE, KEERANTFEKRER
Treg, BXH A TR A 8 S IPUE RS, BE S %
5 MR AE Treg T 0 oA J7 MK 38 AF 82 4L 50 0 3K
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1 #ME5H%
1.1 ZERHYRSHE . FEHFER Wistar KR, &
H 180~220 g, WEH P EE¥MNERLRIIYMR
Fr BRI 1~2 A, LR ET & 12 h R
FREBAXBRSNEFHA . BFARAA A, ML
HA, A 8 R, LK 3 B MR N,
1.2 FERAARMB.-FLBEACE-H AR
CD25. BB E ML (FITO4REH A R CD4. 5l
BEEBAPOMRCEBEEN V (Annexin V) T
RN & g% E BD A6 ; KEH-PE i/ &.CD4
BBk MiniMACS BEHE 5 B DA R 4 AR 1 B 78
& Miltenyi Biotec /A &) ;PE #7310 Xk B AR B HeH
B F (Foxp3)id# & .PE /712 T W E 4B R
B R 4 (CTLA-4)  Hi K B CD3 B B fi ik i K
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Xuebijing injection

2[5 Biosource A ] ;IL-17 ELISA KAl &M A £ H
Uscnlife Science 24 7] ; CO, ¥ 3 %5 % H ZANAPCO
/AT 72 & s FACS Calibur FX 4 ML & % H BD 24
Bl =G ML R B KRR B A A RA
Bl (B2 T 220040033)

1.3 ZTRFE

1.3.1 BREFEHERG & KA. SR E SR+
BRH I EHB 2 1IRABIAESREEKR R
FCLP H&MEBESYHE  EHEL SN HEE
LA BSHEARBEEL 2 KRB FHEE
2 &5 H&O.5ecmX2.0 c m)BiILEAAES, BE
BLEGEK, RE LB FES 10 ml ABIEKH
KREBFRARRBEHSRESEK . CHERH
Bk B EEK 4 ml/kg, M4 7E CLP &5 Lk
ZIAZEE Bk A L 5% SR 4 mg/ke.

1.3.2 AMABREER . HHLEKRELEHBE
I, BB JG it 400 BEEW, 1M B VR B O FF A MR B
A BERB LB PEHGYHM. A PE-3 CD25
1 PE 8%k, Atk 2 B (PR ) K78 CD25* T 4148, B
P (%K E CD25~ T 41, FH CD25+ T 41
FEIRANMEG, A4 L, FITC-#i CD4 1 CD4
RE %k FH & BN 48 CD4+CD25% Treg; CD25™ T 41 g A
FITC-$i CD4 #1 CD4 #42k FH ¥ BI 48 CD47CD25™ T
g, MAMRR D HE R . ARE
280 0. 4% 4 B iE X CD4* CD25* Treg #4754 8,
MEMNREER, ASHEBRLSE 20% /N LEH
RPMI1640 ¥ 5% F 48 FLEE i+, 7 CO, HFHH
. SF4TFE 3 HB CD4YCD25" Treg i ¢
12 h, BB F B % CD4TCD25* Treg f1 CD4*
CD25 T HiMIMEE R 1 1353, 15K A(Con A,
5 mg/L)#ATRI¥,37 C CO, HFMAPHEHR 68 h
BB OB EEB, T-70 CKERFRE,

1.3.3 Treg HT KW .S HEAMSESF 12h, 8
7% CD4*CD25" Treg (1 X 10°/L) FIBE R EE E 1 i
(PBS)#t 2 K, A 100 pl 454 2 sh# 1 APC $RiC
# Annexin V (20 mg/L)10 pl, B H X 30 min, F
IMABKLE R D(7-AAD)10 pl, @K 5 min J5,
A 400 pl 58 Z oh K, L X 0 (L & 8 7-AAD
Bt Annexin V BH ¥ 40 M O U8 T 40 0, 6 00 410 AR A
%,

1.3.4 Foxp3 il CTLA-4 LK .100 pl &7
£ CD4 "CD25" Treg (1 X 10°/L) M 1 ml i B i %
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BH,4a CBABTF 2h, B 2 ml BIEZ MBS
% ; hn PE-#i Foxp3, B4k 4 ‘CHH 30 min /5 2 ml
W %, B.0F LW, M AOC. 5 ml PBS,
Wi 4 B ALK W Foxp3 MR RNIRE. ERMM
AX10°/L)sp H# i PE-CTLA-4,4 CEXABE
30 min, B ¥ CTLA-4 FHHENRE.

1.3.5 4B TR GFE Treg WM EEMH
40 B B F 1L-10, Th1 433 9 IFN-Y, Th2 4+ I i)
IL-4,Th17 4 W IL-17. IL-10 F7 AR B FEH 5
B Treg #53% 12 h F £ H E &, IFN-Y,IL-4,
IL-17 $5A3REF CD4*CD25" Treg il CD4*CD25~
THMEIEEF 68 h M LEW. A ELISA RN &
R, =i He UL B 5 8RA4E , 43 B T 5 A o it 2R R [l
BB, BRESERERARESRL B HAR S
HREFRHEORE.

L4 G Eam- SRABEEIREEGLEDHE
,SPSS 13. 0 S i+ M A X BUIE#ITREE N £
¥, P<0.05 RERELIHT#EX.

2 & B

2.1 CD4*CD25*Treg ZiE I IER . EH KEM
g B 28 S B 40 2 3 MACS B9 IR 43 38 )5, CD4 ™
CD25" Treg 1 CD4*CD25~ T 40 ifs -3 45 ¥ 43 511 K
(95.21+2.34)%. (88.6+2.2)%; 4 b I # 1
CD4"CD25" Treg & 4 (92. 134-1. 89) %, A] LA
RHE—-SLTHHER.

2.2 Treg BWT-# & Foxp3.CTLA-4 ik (E 1)
BRI Treg AT RHABERFEFHAMBFEARA,
mYAHESERTHMAP H<0.00), EX¥AM
RFARHA Foxp3.CTLA-4 RBERB XL H¥E
(P ¥3>0.05) ;#8120 Foxp3.CTLA-4 LW S
BETERHEMBERAP H<0.01); M A &H
Foxp3.CTLA-1 ik E{K (P #<C0.01).

2.3 MREFHBEG 2 EEHIL-10 3 BK
FHERTEXAMBEARL, W 265 HKFH
BETFTHAEZHP <0.0D),

2.4 BT 4HS 4 i B F i AR {L

2.4.1 IFN-Y/KFCGE 2). EHH W HE IFN-7;

BEY IFN-Y K ERIEHHRBFAREKIEEF
& ML 4 IFN-Y K FEH#H— S, S HAA
BERASKIIFEX (P H<0.0D),

F1 FHAKR Treg F1-% K Foxp3.CTLA-4

RN E R E L (L)

i FHPH FTRG Foxp3(%) CTLA-4(%)
E#4 8 12.03£0.89  136.15+ 7.34  123.46% 8.71
BFERA 8 9.48+2.17 126.50+12.18  119.12+ 6.38

. B4 8 5.8740.44%  174.98419.56% 172,00+10. 07>
maAes 8 27.2942.48*  59.694 6,78 55374 9,86

W HERALE,"P<0.0L; 5BFRAKEK,P<0.01; 54
B4 H 8, P<0.01

2.4.2 IL-47KF(F2) MBHE L4 KEREH
AR F ARG 0 85 (P #<<0.01); M % &
HIL-AKPEERAEN, BEREH T Z2E L
(P>0.05),

2.4.3 IL-17 KP(E2D FHIL-17 K EHEE
REGIHEE (P $#5>0.05),

2.4.4 TFN-V/IL-4 A 2) . EEHHMBER

U W8, CLP 41 IFN-Y/IL-4 H{H 5 8, 0

20 B 8T HAME (P<0. 05 8 P<0.01),
2.5 MRMELT KB Treg 41U TE Y45 45 Foxp3
M CTLA-4 AR IL-10 3 WS Treg FT-RY
ERERMEBRAEG 25 HN-0.878(P=
0.042) .~ 0. 877(P=0. 042) .- 0. 743(P=0. 010),
3 3t i

EEHBAT,Th TEE Thl/Th2 L FEERE,
Th1/Th2 %43 M Thl 5 Th2 RAFEL M & T FR
3 Thl/Th2 E#., Thi M Th2 TREAESEHE
EmEIEYRENE. HFERROREETH
K, EMBENRFLIBS IEFELRELT
— LN ZE B AR A BT R, B 9T R O G 1 4 IR A
5 PR A I BRI AR B B, LA
WK B R E A Ry FBARAE , T B & B 7 AE A R
BURRI BB T — e MBI B B, Rk B4
MR AE T M, L, Th2 3 3 i 588 KR FIK
B 40 M A T %, DT N R SR A Y B Rtk O B 0

R2 HHAKE Treg . BN T HRSWHREFRKFHHE (L)

MA%  HWH  IL-10(ng/L) IFN-Y(ng/L) IL-4(ng/L) IL-17(ng/L) IFN-Y/IL-4 Hof&
T E%4A 8 126. 30+ 24. 20 0.68+ 0.78 3.4840. 98 201. 25+ 119. 20 0.23£0. 30
BFR4A 8 133. 724 25. 66 19.044 6.71° 5.4140. 71% 252. 50+ 116. 67 0.3240.19
R 8 318.05+28.28%  254.70+44. 88" 8.8240, 61° 244. 37+221. 10 30. 284 4. 87%
JIPACT: 8 50.554+ 2.12%¢ 491, 5484, 284 10. 8741, 23% 229. 06+139. 89 45.3148, 017

¥ 5EXA KK, P<0.05,"P<0.01; SEFRA LK, P<0.01; 5RB A WE,4P<0. 05,°P<0. 01
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vl A KRR R , Treg REZER 40 M A9 IL-10 35
Bk M4 Thi,CD4* T 4ifusr461m Th2 i &
B R i AR B 5 B LA S 0 IR 25 A 7T B 1 ) e A
WEERED HEAER LY, ES Treg W
{26 Thl SRR R ER MK , W X2
B REREIEERILARSHER.

BB, Treg 38 i 40 MO 82 A WL i) 1 43 28
0 450 20 B R R BB T BB T 4 A Y S B P R 2
fit, Foxp3 fl CTLA-4 R 3 40 ffa 2 b L i Bje L A9
FESF, EH KRB Treg 7§ #;1L-10 £
CD4*CD25" Treg R EMHIER M EEBKE T,
AN T AREE R, B ARREPRET
Foxp3 1 CTLA-4 3k & 43 IL-10 /K F1E R H T
BEEALI ISR . ARG RE R MEBA Treg FH 1T
FEBRTERA, ML HBERTHMASH,
TIE 52 I 06 ¥ T 5 VR RE A IR B Bk AR Treg TS,
BE—H 4 R, KBk Treg ¥ ¥ #8 #5 Foxp3
CTLA4 EXRIL-10 3 WEES Treg AT-FHE
B %14 4%, Foxp3.CTLA-4 &3k IL-10 2 &
BE Treg HT-RE MW, HE L EFREE
AN Treg RT-A M TRERZEMHRES. RIE
BIAES E R P MER AR RRBG Treg MR T
S RORE T 40 B A 100 560 T B ot 00 o T S5 VRO o R i
Treg W T-TIA 2 BUE 0t T 40 M2 i 40 i 80 6L

%R B R R IFN-Y #1 IL-4 K FHBIE
HAHE N BT B R — A AR T K HEAT
HoBeE o LA B i A R A xE Th EB M Z g, B i
FATR A IFN-Y/IL-4 KR K Bt Thl/Th2 EH 1%
W, BRIESE, BRI IFN-Y/IL-4 HEABET
EHHAMBERA, RIREEERBSRRKMH
FIRRE R THRRR, RRES 3 HURER
ERidE, MUEAIFN-Y KEEBZEFHER
H,BIL4 AR EOBRERAFTEEL, HETM
DS AL S IFN-Y/IL-4 I B B TH A
25, 0 9T 06 o 2 S WROUA T T 4 9 Th2 i Thl R
. hh, ALK Treg 58N T M55 508
IL-17 KPR HE WA RS Thi7 A FHR
FERMERAEFY, WATHES Treg ERTFEH
WEALE KB F-BBE T FE8E D IL-6 B3RIE
AL FES Thi7 &A%,

GERREALBRERER, EENHT
Treg FT-Z B Tk, 40 M H: AL il 5 23 8 4 M D
FHR LA ATAST Thl A The EB;HH
Treg FT-H MBI, KM T BEMFHDEEET

M, Th2 [5] Thl S, 25 5 v 00 BB AR i i
%E Treg @T-,41+ % Th2 ] Thl ER, B FHEN
A G B MRS .
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