PEFAESSEBEFE 201045 A% 17#8 34 Chin ] TCM WM Crit Care,May 2010, Vol. 17,No. 3

+ 141 -

T

AR s AR R E T 4RE 2R

LFMR SRR, KA K
Q. PEAFHMBER ICU,¥E K 410008; 2. BREBERS—HABRSELR GBI, LR 100048)

[RE)] B HFhLredHBdRBEEiES CDATCD25 HH 4 T 405 (Treg) A T8 " A9 B -3
MXE. Hix BRI EFREUBRESEKBEE CD4TCD25% Treg, 4 X 34 B4 . $1 CD3/CD28 4 .5t CD3/
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[Abstract] Objective To evaluate the effect of various doses of Xuebijing injection (Ifil ¥ ¥+ 5§ on
lipopolysaccharide (LPS)-mediated apoptosis of CD4* CD25" regulatory T cells (Treg) in rats in vitro.
Methods CD4*CD25" Treg, separated by the immunomagnetic beads isolate system from spleens in rats,
were divided into the control group, anti-CD3/CD28 group, anti-CD3/CD28-+LPS group, anti-CD3/CD28+
Xuebijing treated group (1, 5 and 25 mg/ml Xuebijing, respectively), and anti-CD3/CD28-+LPS+ Xuebijing
treated group (1, 5 and 25 mg/ml, respectively). The apoptotic rates, the expression of transcription factor
orkhead/winged helix transcription factor (Foxp3) and membrane molecule cytotoxic T lymphocyte-associated
antigen 4 (CTLA-4) of Treg were analyzed by flow cytometry (FCM), and secretion levels of interleukin-10
(IL-10) were measured by enzyme-labeled immunosorbent assay (ELISA) on day 3. Results The apoptotic
rate of CD4* CD25* Treg in anti-CD3/CD28 + Xubijing treated groups was markedly higher than that in
control group and anti-CD3/CD28 group (P<<0.05 or P<{0.01). Meanwhile, the apoptotic rates of CD4*
CD25" Treg in anti-CD3/CD28+-LPS+ Xubijing group were significantly elevated in comparison to the control
and anti-CD3/CD28 + LPS groups (P <(0.05 or P<(0.01). Along with the increased doses of Xuebijing
injection, the apoptotic rates of CD4* CD25" Tregs were also enhanced, and among them, the rates of
5 mg/ml Xuebijing injection treated group approached to 50%. In addition, the mean fluorescence intensity of
Foxp3 as well as CTLA-4, and the secretion levels of IL-10 were negatively correlated with the apoptotic rates
of CD4* CD25% Tregs. There were statistical significances of above three indexes in the various doses of
Xuebijing groups (P<<0.05 or P<C0.01). Conclusion Treatment with Xuebijing injection could markedly
enhance the apoptosis of CD4*CD25% Tregs, showing a dose-dependent response pattern.

[Key words] Regulatory T cell; Lipopolysaccharide; Sepsis; Apoptosis; Xuebijing injection

HEEHEFIHNERANCEREEHARH
MREHRKEE, FERRRRER, REIEELE
BKEERARBIRPRAEEMEH.CD4CD25*
BHHET AR (Tre)ENRE ML IIEEN T 4T
TH TRAHBEREEEEN LT MEEN R
fEU), B3 I CD4*CD25" Treg KR LB H &

XeMEH - BRESAEMFR KR B (2005CB522602) 5
EXR B AN #E & BT H (30872683,30971192)

BEEEE : thtk 8 ,Email :.c _{{@sina. com

FEEMM XFH AL, LK) . HEEA - E¥ 8L . &
B.EEEM, TENSRERAREFTEHR.

GEERAMMESERNTHE R —MF R
BE), MRFESAERT CD4TCD25  Treg 40 i S & 9 B 1%
i, BAREARM M NEL R EFESHY Treg B
TEUABTHRE,BilL, FHRBEF CD4*CD25" Treg B
T REBEHMHN T HRAAMHGENRITFE
NI B ET BT RRE. AWRPRAKSIE
1, A Bg & 55 (LPS) # # CD4* CD25" Treg 8l i
AR A, ZE 4L CD3/CD28 # % Treg 1= ) H Al
b AR R R VR CORT AR L ) R
CD4*CD25" Treg, ¥+ Ifl 6% R Wi Treg # 1B
B-BXR, A HERNARBTREKRE.



142 - PEHTHELSSN&E 201045 AB 17H8 38 Chin ] TCM WM Crit Care,May 2010, Vol. 17,No. 3
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1.1 ZRHYRIA EEFHER Wistar KB &
H 180~220 g, ME P EHEXMERILBIVHR
Bt 5385 CD4"CD25" Treg J& 43 % B4l . Hi CD3/
CD28 4, #; CD3/CD28+LPS 4.4 CD3/CD28+
o 6% 4 (1.5 25 mg/ml) .3 CD3/CD28+LPS+
I %4 (1,525 mg/ml) , H 4 ¥R 8 M EFT1L.
1.2 ARIBREF -BFTLREXRELERE
B, 75 25 40 S B L B S A 0 L A S R o
FEHAAK. MARLZES PERITRHAR
CD25 BTiRE itk (B ) ML PE BBk, R BE K
B CD25"T 41l . MR EEHERERRE U
RHEEBEAR FITORICH KRB CD4 f1 CD4 #
TRBAYE B BP 18 CD47CD25" Treg., MR 45MAK
Wi XUPHPE 4R ML A A BE . P4 UK XY CD4*CD257
Treg 7%, MELMATER. UF/NEMER
RPMI1640 ¥ FF AR 4 E 1X10°/ml, B CO,
B 37 CHEFHE 3d, $1 CD3/CD28 AMAH K
B CD3(0. 5 pg/10°) M HT K B CD28(1 pg/10°) H|
B3t CD3/CD28+LPS A% Hi CD3/CD28 & Al |
iMA LPS 1 pg/ml 53 ; 4 CD3/CD28+ Il 5% 4H
P CD3/CD28 E&l EMA 1.5.25 mg/ml [l &%
¥ ¥ ; $i CD3/CD28+ LPS+ I 16 ¥ 46 7 4 CD3/
CD28+LPS @Al LA 1.5.25 mg/m! fil 2%
Wik, EERTF-70 CRERN.

1.3 BWEREET &

1.3.1 RRXAMEARKH Treg A1T-R. B ¥ CD4*
CD25* Treg (1 X 10°/ml) i B% 8 £k 28 »h ¥ (PBS) ¥
2%, A 100 pl ERMBAFHIEEE S (APC)
WICEBEE A V (Annexin V,20 pg/ml)10 ph; TR
#% 30 min, BMAKLZEE D(7-AAD)10 pl, #
RN 5 min J5, HIA 400 pl & B, X4
AR%# 7-AAD BA4#E . Annexin V P 40 B8 9 FE T= 40
B W 4 R

1.3.2 Treg REREYXLBRRBERSEZHF
(Foxp3)# T WEHMRFHMXIIR 4(CTLA-4)
EEWB W .100 ul CD4*CD25 Treg (1 X 10°/ml)
MA1ml FEGANEERER .4 CREBF2hER
2 ml B R sh W BE% s 1A PE 31 Foxp3, B4k 4 C
BE3Omn GH2ml BEZPBE%R. BLFL
W, A 0.5 ml PBS, 3t & 41 fE R & M Foxp3 &
FHENEE., ERARAX10/mDEEMA PE
i CTLA-4,4 C#}%IBHE 30 min, & ¥ CTLA-4 F
BN BE,

1.3.3 Treg FWHAPRAK-10(IL-100 B KK
W . =4 % B R TL-10 M EE % 5% 'R Bt ¥ (ELISA)
B A UL R, A BT R AR R R A
B2, BEGRAEEQHERAREHZRUM
RBBEER T EESRPAREFHEORE.
14 GHEMT - BRUBBLHEE LR
A, SPSS 13. 0 G A4 B H TR ER T =
¥, P<0.05 RERAFRIH#FEX.

2 & B

2.1 MBBEHER Treg BT-HAB-BRXR
2.1.1 Treg WT-% (F 1).$ CD3/CD28+ I #4%
%4 CD4"CD25" Treg W T- R B & T Xt WA
# CD3/CD28 4 (P<<0. 05 8% P<<0.01), F =%
I 2 ¥ 300 B 484 ) A R, S [ ) R o o0 0 4L R
PR ERY AL EE X GG P<0.05),Hb
5 mg/ml MAEHBTEEHEIR 50%.

2.1.2 Foxp3 #ik/K¥(F 1):$ CD3/CD28+ il
¥ & 4 Foxp3 ik K V83t WA &M
(P<0.058¢ P<0.01), 1 1 mg/ml [l £/ ¥ %A
7K FHA B ® FHi CD3/CD28 4 (P<<0.01), Foxp3
7% 3 I i o ¥4 1 P 3R B 496 TG AR KK L R [ ) R af
FBAFERFAREEERYARITFE X (P<0.05 K
P<0.01),

2.1.3 CTLA-4 REAKF(E D H CD3/CD28+
M1 £ % 5 mg/ml. 25 mg/ml 4 CTLA-4 FXE
et BB 4 B B K (3 P<<0.05);1 mg/ml A&
B F#i CD3/CD28 4 (P<<0.05), CTLA-4 kM
oL % ¥ 7] B 36 fim T 22 # BE K, 5 mg/ml. 25 mg/ml
o1 2 ¥4 B3 1 mg/ml 4 B B K (P<<0.05
P<0.01),

2.1.4 IL- 1043 WBGE D Treg EERBTES
WIL-10 B TR, FA5MNBAKBYEHEE
R (P<0.05 8 P<0.01); Il # % 4 5 # CD3/
CD28 4 b3 IL-10 #— B E T [, H Rl 2% 1E
FH 7] 8 38 hn 7 R AR (P <<0. 05 8] P<<0.01), o
25 mg/mlfl AL 1 mg/ml AR ERE ST
# & X (P<0.05),

2.2 MASFEFHAFRES Treg RTMAE-H
INEF

2.2.1 Treg MTFMEGE 2) .31 CD3/CD28+
LPS+ I % & 4 CD4*CD25" Treg ¥ T- %3 %t &
A B FE @ P<0.01);5 mg/ml. 25 mg/ml i1
L4 B TR H CD3/CD28+LPS B EHA &K
(BP<0.05) AR LR BT,
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%1 @AWW CDI CD25 Treg ATMAR-HEX R G+s,n=8)

H, Treg fEH LR RANEER

ikl i =e: 3679 Foxp3 CTLA-4 IL-10(ng/L) WY HR—  EREFEEEN
i F 12.840.8 126.2+12.5  123.449.2 122.1%19.5 ; s }
# CD3/CD28 4 33.743. 10 63.14£12.4°  75.749.6°  86.7+13.3* B R4 T R KA X A
HL%¥% 1 mg/ml 8 42.642.0b 99.74 4.2  120.945.3  39.14 7.0% KRR IMEN . BREENL
M%¥% 5 me/ml 4 49.541.9%  77.3% 4.2 87.548.3% 18.7+4 4.9 Tre B &
M5 25 mg/ml A 67.243.8%%  54.2424.1%  69.1+£2.9¢ 4,64 5. 0be i Treg B0 9 2 34 0, M7

Bl % B2 B BB IR 75 » R BL O X L

o . 5% A 8 ,*P<<0. 05,°P<C0. 01; 54 CD3/CD28 4t ,<P<<0. 05,9P<<0. 01

511 45% 1 mg/ml 4 HLEE ,<P<<0. 05, P<0.01; 5 il £ % 5 mg/ml 4 K8 ,#P<0. 05

£2 MAREBAREFS Treg ALHAR-BEXRGLs,n=8)

R O % A R P 3 Lt
R4 90 0 P F TL-20), Bt ,
BALEAL SN Treg A .8

45 BTN Foxp3 CTLA-4 IL-10(ng/L)
T Yy v [
%t B A 12.840.8 126.24+12.5  123.4% 9.2 122.1+19.5 % Treg E‘Jﬁ&ﬁ‘lﬁiﬁﬁﬁﬁ ki 5K
$CD3/CD28+LPS 4  20.4+1.6°  139.9418.4  111.2+10.6  412.6+23.6° BITEREEER X, N4 Treg
m#E 1 mg/ml 4 36.0+9.4° 135.3+16.3  149.4% 2.9°  52.1+26. 9™ > . z
1% 5 mg/ml 41 45,142 7% 94.8+ 8.9% 119.4% 6.7°  20.1+ 2. 6% R R R B SRR G R

i 67 25 mg/ml & 57. 943, 9be= 82. 3+10. 3%

90.6+ 4.4 13,14 2.8

RRAXKN, B E Treg

i 53 B4 8, P<0. 05, P<<0. 01; 54 CD3/CD28+LPS 4 H ¢ ,°P<<0. 05,9P<0. 01;
5% 1 mg/ml 4 B, P<<0. 05,/ P<C0. 01; 5 1f1 £ % 5 mg/ml 4 [ ,2P<<0. 05

25 mg/mlifl H%HHE 1 mg/ml.5 mg/ml AHBH
HEXER Y P<0.05),

2.2.2 Foxp3 EEKF (3 2).H CD3/CD28+
LPS+ Il 45 # 5 mg/ml 4 Foxp3 ik K ¥ 8 xt
M4 & CD3/CD28+LPS 4Bl BREMR (B P<
0. 05) . Foxp3 3% 3% 3% B Bl 1 4 ¥ 1E F ) B 3% fin 770 B
fK,25 mg/ml MAHHEAE 1 mg/ml AHEERE
Z (P<0.05),

2.2.3 CTLA-4 #3k/K¥F (& 2) .3 CD3/CD28+
LPS+ il %% 25 mg/ml 4 CTLA-4 &5 & & Xt
B8 41 #14{ CD3/CD28+LPS 4 B 8 f& i (P<<0. 05
F1 P<C0.01);1 mg/ml ffi b4 CTLA-4 FiKBE
¥ $i CD3/CD28+LPS 41 B B # & (P <0.05),
CTLA-4 % 35 B 1 42 % 16 F5 30) & 3% o g B2 1K, R
FAAENLGEARBERLERERIARITEBX
(P<<0. 058% P<<0.01),

2.2.4 IL-10 W KFE(ER2) AEXFERE IL-10
NWRELEFXRAP<O0.01); AR & m b
¥ € FIJS 3K F 8 CD3/CD28+LPS A B B F R
(33 P<<0. 01) ; LBl i 2 ¥ 7 F 77 B 3% o i BH B B
£, B9 5 mg/ml, 25 mg/ml Ifi %45 1 mg/ml
AWBRERELITEE L E P<0.05),

3 i #

WEHH MBERAHFERASKEERHE
BEFBREREFARNBECENBREDES
EXBEEMNEA. KEESZNBELNNE—F
R T HEHThRER A, B2 & 4 5K i 5 R R B
BB A —FENRANMBATSEEXR M

TR R R AEE A, A
CD4*CD25" Treg /K ¥ 7] 5@ it
WEEEMBET-RELR, HATH
PR EAL CD4"CD25  Treg X X AEFH, W
BORFRERATRLAMERYTH, 2%
BHIE 3L ,CD4" CD25™ Treg 3 i 40 £ fl A1 I Fn &
BARETFEATHE T MM EERENHE
Y, ZE® W CD4*CD25" Treg FFIERIBER B/
WEYMMN 2 FH,Foxp3 M CTLA-4 & Treg ® W
NFEMMPWYEZERESF,H P Foxp3 & Treg
WA 4D, IL-10 3 CD4"CD25 Treg %
EMEERNLBRRE T, WHEN T 5%
hEEts, FEEAMNPLTR R, CD3/CD28 tk
5pi%F CD4"CD25" Treg W T- A HF — & KB ] A
BB 3 BENAENER A, Hib, AXBH
#EHEHL CD3/CD28 k4 Treg BWT-# A HE RN, F
PR 5% T 9, WM 65 W Treg MTHWER
* %, A %E#E Foxp3 .CTLA-4 FEk X4 IL-10
LINEETEAE RN Treg B HMH FEEH
A%,
mpEEERERAEATER, MR RENR
MBRGIER . RHRERH RN MKE SRR,
EEMENYER P HERSFHEOLLFRTERE
ERAHVNEGR, MR BB AEREIIAR
RELAE —wmABEERM"S, 2REHNHAE
R WED, Il X CD4TCD25  Treg A A
THEAFZTRPELIRANTERRBREDEETE
HEHF-SHEITHERATHAR-HNXER, B
ERHIRBENAMNBRELRKRE EWEZRSP,
4351 A 1.10,100 mg/ml i % #47 T W, KA
100 mg/ml 5] 3 7] 8 R K, # 2 40 B AR K3 99 %6 X



* 144 -

FEHPEELSSABAEE2010F 5 A% 1788 3%  Chin ] TCM WM Crit Care,May 2010, Vol. 17,No. 3

EAHRTHKR. B, 2 LRHAT 1.5.25 mg/ml
mLEENTHANE, ERBERLLRIER Treg
BRLPS#ERJG Treg, AFRFI & M 2% 4 CD4*
CD25*Treg MR HER FHMAXKRA, HEH—
ERBRMXR, B Treg MR M LR ERNE
Wi # . R, H CD3/CD28+LPS+ il 44 4
Treg W T ¥ CD3/CD28+ Il &) 5 H A Frk&{&,
7l Foxp3 F1 CTLA-4 35K -4 8 5 3% ; i CD3/
CD28 4b 3 53t F 4 H 8, Foxp3 M CTLA-4 Rik
W3 9% % 3R B B R T 28 % R IR, {2 5 CD3/
CD28+LPS H 5% B4 ¥ ,Foxp3 f1 CTLA-4 &
B o 5% e 38 B S I R T R 484 VD AR A, B T R AR R
BT AL IL-10 P W ER T RA, XA
5 LPS LA T Treg Ml A %, 8 o 40 M b
Pl MM EARE FRIEXT RN T AR
mEThRED, ER—-RNOE,BKAEBNLL AT
% Treg# LPS S Treg W TR 4 B i CD3/
CD28 4.4t CD3/CD28+LPS A B A . E L
Foxp3 fl CTLA-4 RiEKFH K g Treg J -4 i
MFRE, RMmYAEKF LA KHIERERERE, %
W] BB 5 A R R Bl b AE AR S Xt Treg BHRA
R BAHERAX YmL%HERT 5 mg/ml
W, Treg BEMBTEEFBBEE TR, B, LR
FA o O 0 ¥ B T R B BB F 5 mg/ml, XA AT
BB TR Treg M 1= .F&{& Foxp3 1 CTLA-4 &
BK P TR EERENREDHRE.
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