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[ Abstract] Objective To explore the influence of Xuebijing injection ( hereinafter referred to as
Xuebijing) and its component paeoniflorin on immune function of regulatory T cells (Tregs) of spleen and
survival rate of septic rats. Methods (1) CD4 " CD25 " Tregs and CD4 " T cells were isolated and puri-
fied from spleens of three 9 to 12 weeks old Sprague-Dawley male rats (the same age, breed, and gender be-
low) by immunomagnetic beads. According to the random number table (the same grouping method below) ,
CD4 " CD25 " Tregs were divided into blank control group, simple CD3/CD28 group, simple endotoxin/li-
popolysaccharide ( LPS) group, LPS + Xuebijing group, and LPS + paeoniflorin group, with 6 wells in each
group. The cells in simple CD3/CD28 group, simple LPS group, LPS + Xuebijing group, and LPS + paeoni-
florin group were cultured in RPMI 1640 medium containing fetal bovine serum in volume fraction of 10% ,
1.25 pg CD3, and 2.5 pg CD28 for 24 hours. Then 1 wg/mL LPS in the volume of 1 pL was added to the
cells in simple LPS group, LPS + Xuebijing group, and LPS + paeoniflorin group. Moreover, 5 mg/mL Xue-
bijing in the volume of 1 pwL and 80 wmol/L paeoniflorin in the volume of 1 wL were added to the cells in
LPS + Xuebijing group and LPS + paeoniflorin group, respectively, which were cultured for another 72
hours. Cells in blank control group were routinely cultured in RPMI 1640 medium containing fetal bovine se-
rum in volume fraction of 10% for 96 hours. The expressions of cytotoxic T lymphocyte antigen 4 ( CTLA-4)
and forkhead wing-link transcription factor 3 ( Foxp3) and apoptosis of CD4 * CD25 * Tregs were measured by
flow cytometry. The interleukin-10 (IL-10) level from culture supernatant of CD4 " CD25 * Tregs was deter-
mined by enzyme-linked immunosorbent assay ( ELISA). CD4" T cells were divided into blank control’
group, simple CD3/CD28’ group, simple LPS’ group, LPS + Xuebijing’ group, and LPS + paeoniflorin’
group, with 6 wells in each group. After being cocultured with the corresponding CD4 * CD25 * Tregs treated
as before for 72 hours, the proliferative activity of CD4 " T cells was measured by flow cytometry, and IL-4
level from culture supernatant of CD4 " T cells was determined by ELISA. (2) One hundred and twenty rats
were divided into sham surgery group, simple sepsis group, sepsis + Xuebijing group, and sepsis + paeoni-
florin group, with 30 rats in each group. The septic rat model was reproduced by cecal ligation and puncture
surgery in simple sepsis group, sepsis + Xuebijing group, and sepsis + paeoniflorin group. In sham surgery
group, the rats were only performed with laparotomy to simulate surgery. In sepsis + Xuebijing group, the
rats were given post-surgical injection of 4 mL/kg Xuebijing through tail vein, twice a day. In sepsis + pae-
oniflorin group, the rats received 978 g paeoniflorin via tail vein, twice a day. The survival rates of rats in
the four groups on post surgery day 1, 2,3, 4,5, 6, and 7 were observed and recorded. The surviving cure
of Kaplan-Meier was drawn. Data were statistically analyzed with one-way analysis of variance, least signifi-
cant difference ¢ test. The surviving curve was analyzed by Log-rank (Mantel-Cox) test. Results (1) Com-
pared with those in blank control group, the expressions of CTLA-4 and Foxp3 of CD4" CD25" Tregs (¢t =
27.19, 17.00, P <0.01) and IL-10 level from culture supernatant ( t =40.76, P <0.01) were signifi-
cantly increased in rats in simple LPS group. Compared with those in simple LPS group, the expressions of
CTLA-4 and Foxp3 of CD4 " CD25 " Tregs ( ¢ 1ps ., xuebijing group =31+ 035 1127, 8 1 is s pconifiorin growp = 3+ 795 5. 64,
P <0.01) and IL-10 level from culture supernatant ( ¢t =15.49, 4.20, P <0.01) was significantly de-
creased in LPS + Xuebijing group and LPS + paeoniflorin group. Compared with that in blank control group,
the apoptosis rate of CD4 * CD25 " Tregs in simple LPS group was significantly declined ( ¢t =6.02, P <
0.01). Compared with the rate in simple LPS group, the apoptosis rates of CD4 " CD25 " Tregs in LPS +
Xuebijing group and LPS + paeoniflorin group were significantly increased ( ¢t =20.32, 8.60, P <0.01).
(2) Compared with those in simple CD3/CD28’ group, the proliferative rate of CD4 * T cells was significant-
ly decreased in simple LPS’ group ( ¢ =22.47, P <0.01), while IL-4 level from culture supernatant was
significantly elevated ( ¢+ =3.51, P <0.01). Compared with those in simple LPS’ group, the proliferative
rates of CD4 " T cells in LPS + Xuebijing’ group and LPS + paeoniflorin’ group were significantly increased
(t=16.31, 11.48, P <0.01), while IL-4 level from culture supernatant showed no obvious change. (3)
The post-operative 7-day survival rates of rats in sham surgery group, simple sepsis group, sepsis + Xuebijing
group, sepsis + paeoniflorin group were 100% (30/30), 30% (9/30), 57% (17/30), and 47% (14/30),
respectively. Compared with that in simple sepsis group, the survival rate within post-operative 7-day of rats
in sepsis + Xuebijing group was significantly higher ( y > =4.34, P <0.05), while the survival rate within
post-operative 7-day of rats in sepsis + paeoniflorin group showed no obvious change. =~ Conclusions Both

Xuebijing and its component paeoniflorin are capable of reversing sepsis-induced inhibitory immune function
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and apoptotic resistant of Tregs in rats, and further improving the proliferative activity of T cells. In addi-

tion, the effect of paeoniflorin on improvement of survival rate of rats with sepsis is weaker than Xuebijing.
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Huuli LPS 4 6 47.4%1.4 1109 £82 282 +11 64.6+1.2
LPS + [fil 2 ¥+ 4 6 28.8+0.6 622 £70 151 £17 85.32.2
LPS + A2 41 6 42.6+1.5 914 21 249 + 16 73.1£2.1
F 1t 139. 80 35.26 342.90 60.91
Pt <0.001 <0.001 <0.001 <0.001
o 18 27.19 17.00 40.76 6.02
P fE <0.001 <0.001 <0.001 <0.001
1, fH 31.03 11.27 15.49 20.32
PyE <0.001 <0.001 <0.001 <0.001
418 5.79 5.64 4.20 8.60
P fH <0.001 <0.001 0.002 <0.001

{E : Treg NI 351 T 4L, LPS Sy N7 2/ 6 2 M, CTLA-A Sy 4 M 35 1k T 9k UL 40 MO AR SC LI 4, Foxp3 Oy Sk FLIR SREFS SR N 7 3, MFT g -
PPN B ,IL-10 S TARMLA 3 105 F {8 P AR A 46 b IB) S LA BT A4 5 ¢ L P {E R 3ol LPS 2 525 IR B A& SR A LU BT 455 0, fH
P29 LPS + Jfil s 21 5 B4l LPS 2145 S5 4R LLAR BT A4 5 ¢ 5 {6 L P 5 {H00 LPS + AF25HF 415 Mali LPS 20 45 5 4 LU BT
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h £&

3 itig

Al 2 WIH R AE B Treg H1 BT & 19 4 T K BE
Ky 6 3 5w, o A0 ] N M T A0 A TS Ak A B
5 Huang 451 W88 3] 7 548 405 5 3 OF & Mk 7
$iE S5 A0 I Treg LY 1 B w55 T Al e 35 0E ™ R
B, HIne i E R, HAESE T /A h 22 0 o W
i, 22 WY LU 461 184 Jn R T B8 3 5 19 Treg 1T fE 2 Kk B AE
FrERE e AL LB A WAL R B R 2
— . RWFFEX; LPS Hill3 K CD4* CD25 * Treg %32 1
REHEAT TR HEOE, 45 R WoR LPS e 3% [
CD4 " CD25 " Treg 1) CTLA-4 } Foxp3 % ik M IL-10
R, 2R FE MR AE IR SN, BR 20 W A 5 [N & 4P JL
HBRTEDEFF LRGN EELTNZ —, 52
BOBHIE S, Treg 32 8 DL fish 410 1 19 O X 4 0 92 417
il 24, CTLA-4 J2 Foxp3 & Treg FfAE b5 5 M 34 fih
B EEEAT 5 5, R IR AR Treg TIHEMY B
el TL-10 2 H B G 41 3 5 4 T, LR
TGN 5 AR S e ] B UIA OC . AR A R b 1y
LPS fig &1 i CD4 " CD25 " Treg 1 1L-10 7K F, &
W] LPS Jil 3 rT B W {2 #F CD4 " CD25 " Treg ) HE 1 1k
IR SR ME T 40 M dl RS . Bk, B i — 2
Al CD4 " CD25 " Treg XJ 2V T 4 i 14 5 68 I 1
S, ULEEE LPS 4 ¥ 5 CD4 " CD25 " Treg fig . % 175
SO PE T 20 MR 5E A2 B, O3 LT 48 M Al i A
+ TL-4 (335 , 0120 Bl Treg THREIG AL AE LPS 5%
T Ik B 200 B 0 28 10 o T i B AR R RO L. A,
2L 4 HT LPS /E TG CD4 7 CD25 " Treg 4 7 1%
#,AIF 52 LPS B A3 R4 Hh J /> CD4 * CD25 " Treg i T
A e WY HC L 5] 38 T e R AR A5 800 P T 40 i 2 g
IHI R E LN Z —, HET Treg ftfiE Uiig M 8 i
R I T TR it AT R R I I R O e PR I 2 R A

PG A R s F B

Il D5 5 2 LA 5 (W BT 28 L f o8 I 2 R R
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(1.58%0) , i I & ¥ 1Y R R R & AR 3R K )
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I 1 2 AF 2 S EAE AR R A G TR, TR A T I 2
P (8 FAAA 2 43 B 24 AR/ 24 280 P X I 1 1 I DR
R R, ABESEEE F T I 6 ¥ b IR =
AT HEAT X B S5 UE S A 24 4 RE f 3 e LPS
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T 20 i Y 38 B . SRR, AT S OF R R IE T
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AR ¥ 1 25 B 38 TR N AN o

B2, Treg Ha 33 100 1 14 8 5 K 0 T 0 55 2 Bk
BEAE SR EDNAE AL K S A R E E RN 2 —, &
B R0 B Treg T i K2 0L 1T AB % e 25 4E B 7R
MEEIREZ —, AR BR, M2 5 & I 5
AT YRR LPS A ¢ Treg T Ak IT #E K I T- 41K
PU, IF RN M T 40 M3 AR AS o SR, AT 2 4 %t
J¥e B N G 28 9 HR R T oA Ak 1 A A T o %
Vo R, 1E— 5 T B I 2 v AT 25K 40 O 3k B4R
By A PR AR AE 5T, I 8 & 20 4 B A B R R R 2
(R — A I ¥ 7= K A B AR T A A % O 3
Wik,
FIERIE A M4 17 R 77 7 26 o

S 3% 3k
[1] Singer M, Deutschman CS, Seymour CW, et al. The third inter-

national consensus definitions for sepsis and septic shock ( Sepsis-



- 664 - B R 2 2020 4F 8 H 58 36 %5 8 #)  Chin J Burns, August 2020, Vol. 36, No. 8

3)[J]. JAMA, 2016, 315(8): 801-810. DOI. 10. 1001/ja- shtml.

ma. 2016. 0287. [10] #m, WHEE, BR&ME, % A4 MA At RiT].
[2] Rhodes A, Evans LE, Alhazzani W, et al. Surviving Sepsis Cam- F5 55 0 JR BE AE B 2 i, 2007, 28 (9) : 1093-1095. DOI: 10.

paign: International Guidelines for Management of Sepsis and 3969/j. issn. 1002-1256.2007.09. 045.

Septic Shock: 2016 [ J]. Crit Care Med, 2017, 45(3) . 486- [11] Fwiwr, Wewknd. VS5 PE T 400 76 e 5 05 S R D g = L b i

552. DOI: 10.1097/CCM. 0000000000002255. AR ST, a2, 2010, 26(9) : 799-801. DOI.
[3] Hotchkiss RS, Monneret G, Payen D. Sepsis-induced immuno- 10.3760/cma. j. issn. 1001-8050.2010.09. 008.

suppression: from cellular dysfunctions to immunotherapy [ J]. [12] Huang LF, Yao YM, Dong N, et al. Association between regula-

Nat Rev Immunol, 2013, 13 (12) . 862-874. DOI. 10. 1038/ tory T cell activity and sepsis and outcome of severely burned pa-

nri3552. tients: a prospective, observational study[J]. Crit Care, 2010,
(4] WhokPA. SC3 I8 0 Pk T 240 Mo 75 e 55 0 oP i G e 2 2 LT ) 14(1): R3. DOL: 10. 1186/ cc8232.

e 22 BEE 2R, 2009, 18(2) : 117-119. DOI; 10. 3760/ [13] Li CY, Wang P, Zhang L, et al. Efficacy and safety of Xuebijing

cma. j. issn. 1671-0282.2009.02.001. injection (a Chinese patent) for sepsis: a meta-analysis of ran-
[5] Venet F, Chung CS, Kherouf H, et al. Increased circulating reg- domized controlled trials [ J]. J Ethnopharmacol, 2018, 224.

ulatory T cells (CD4 * CD25 * CD127 ~ ) contribute to lymphocyte 512-521. DOI: 10.1016/j. jep.2018.05.043.

anergy in septic shock patients[ J]. Intensive Care Med, 2009, [14] 5L, BeokBd, #8085, MeERAE R BUM Y M T 40 f 98 T %t

35(4): 678-686. DOI: 10.1007/500134-008-1337-8. SO T A I3 B R 43 0 Dy BE ) 5 MR R a0 v I A B B
[6] LiuQY, Yao YM, Yu Y, et al. Astragalus polysaccharides atten- ERTT]. dh4esh R4k, 2009, 47 (1) 58-61. DOI: 10.

uate postburn sepsis via inhibiting negative immunoregulation of 3760/ cma. j. issn. 0529-5815.2009. 01. 020.

CD4* CD25 (high) T cells[J]. PLoS One, 2011, 6 (6): [15]  Zsig, 2o, OB, . HTF 296 200 41 54 H 24 1 5 70 I

e19811. DOL; 10.1371/journal. pone. 0019811. PR % A bE g h A S B RGN ()], T EEIEEE 2R,
[7] XUHER, BB, X208, 2. & E 5HR0A )T M iE 1 2019, 19(1): 28-35. DOI: 10.7507/1672-2531.201809065.

ZHn e KRB [T]. dbatdEE, 2007, 26(1) : 15-18. DOI:
10.3969/j. issn. 1674-1307.2007.01. 008.

[8] Song YL, Yao C, Yao YM, et al. XueBiJing injection versus pla- (ks B #1:2020-04-30 )
cebo for critically ill patients with severe community-acquired A5 At

Coit Care Med,  WEABELEREL T A 50V B B 2020 25 25 01

pneumonia; a randomized controlled trial [ J].

2019, 47(9) ; €735-e743. DOI: 10. 1097/CCM. 00000000000~ < BROEHEL BE R AL A7 A A9 R [T]. v AR e 03 S A, 2020, 36 (8)
03842, 658-664. DOI: 10.3760/cma. j. cn501120-20200430-00246.

[9] FEFEIDAERINAT, AR ESENRIIAE. LT Yao RQ, Ren C, Wang LX, et al. Influence of Xuebijing injection and
R S 75 T 4 18 07 7 22 IRV AT AR b ) [ i [ EB/ its component paeoniflorin on immune function and survival rate of septic
OL]. 2020(2020-03-03) [ 2020-04-30 ]. hitp://www. nhc. gov. rats[ J]. Chin J Burns, 2020,36(8) :658-664. DOI: 10.3760/cma. j.

en/yzygj/s7653 p/202003 /469294 a7 dfed cef80dcT75912¢h1989. ¢n501120-20200430-00246.

- B EPEIR -
RiBRNASHEERANERMEERGX RS 0 BB ERR

KW LA, 32 46 e — B AR AR T TR T MR AR BERLTAL Y 28 o SR, — 00 B rp O AT 5 I B Dk U S O i 2 S B
FR B o EZ LD IREE TR R e Xk M 55 W AT 2k B AR CAKT) XU A 3 A 0 S A . 1R X Y 21 A
ICU 347 1 2 0 [UBUPE BIF 5, 40 A 2011 4F 1 A —2017 4F 12 A YGH 9IRS WOE A BE 19 53, HEBR T ABE)R 24 h A7
T 1 Bg ) 8, R logistic [A1UEASE BUPFA W HI R 6 B 5 AKT ™ 85 AKT, 32 2R KB A0 4 (MAKE) A1 A 72 i U . 4551 2
LT A 854 LA 739 B, Hovh 386 1 (55.2% ) % TRENIRIAYT . 1CU JRAE AR 32.9% (243/739) ;288 ] (39% )
BB KA AKT, Ho 186 ](25.2% ) TE5F 1 Al A ™ AKT. 332 Bl VA 7 A A o 15 S ) o FE R T i ( P =0.0022)
T KT S 2 i 0 O R A AKTOR = E AKT B RS IE DR 35 2010 2 1. 597 (95% A% IX [B] =1.055 ~2.419) Fl 1.772(95% EAF X [A] =
1. 137 ~2.762) ; i bk H 5 5248 e 5 A A7 A4 B MAKE JE56 , AL IE AR 3 e 2r B 1. 114 (95% EAF XA =0.691 ~ 1.797) F1 0. 784
(95% BAZIX I =0.456 ~1.349) o ity AFEE NS WA G MBS AKT A5 AKT B9 XU In AT ¢, S0 R K.
SRIHE , 4 PF A ( Crit Care)) ,2019,23 (1) (4215 VLB & , 7 4L



