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[Abstract] Objective To evaluate the protective effect of Rhubarb on vascular endothelial cell function in the sepsis

patients. Methods

We carried out a prospective, single-center, randomized controlled study based on 41 patients with sepsis who
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admitted to the Intensive Care Unit of the 908th Hospital of PLA. The patients were randomly divided into Rhubarb treatment
group (n=20) and control group (n=21). Blood samples were collected before, 24 h and 72h after the medication. Conventional
coagulation tests [prothrombin time (PT), activated partial thromboplastin time (APTT), fibrinogen, thrombin time (TT), fibrin
degradation products (FDP), D-dimer, antithrombin (AT-1Il), platelet count, platelet distribution width] and coagulation molecular
markers including thrombomodulin (TM), tissue plasminogen activator-inhibitor complex (t-PAIC), thrombin- antithrombin complex
(TAT), plasmin-o, antiplasmin complex (PIC) were detected and statistically analyzed. Results The fibrinogen level [(3.5 + 1.0) g/L]
at the 72 h after administration in Rhubarb treatment group was significantly higher than that in control group [(2.7 £ 0.8) g/L]
and Rhubarb treatment group before administration [(2.7 £ 0.9) g/L] (P<0.05). Compared with the serum TM [19.0(15.5,
22.6) TU/ml] and t-PAIC [15.4(9.7, 20.9) ng/ml] levels before treatment in control group, the TM [27.3(20.8, 31.2) TU/ml]
and t-PAIC [22.2 (15.5, 38.6) ng/ml] at the 72 h after administration in control group significantly increased (P<0.05). Compared
with TM [27.3(20.8, 31.2) TU/ml] and t-PAIC [22.2(1S5.5, 38.6) ng/ml] of control group, the TM [13.2(10.9, 18.0) TU/ml]
and t-PAIC [9.2(7.3,23.1) ng/ml] at the 72 h after administration in Rhubarb treatment group were significantly decreased (P<0.0S).
Compared with the serum TM [19.7(17.1, 23.4) TU/ml] levels before treatment and the TM [18.6(15.3, 21.1) TU/ml] at the 24h
after administration in Rhubarb treatment group, the TM at the 72 h after administration were significantly decreased (P<0.05).
Kaplan-Meier analysis revealed that there was no statistically significant difference in 14-day survival rate between the two groups

(P>0.05). Conclusion Chinese Rhubarb can down-regulate TM and t-PAIC levels and improve vascular endothelial cell function

in patients with sepsis.
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Tab.1 Comparison of general data between two groups of patients with sepsis
Bz Xf FEZH (n=21) KEIRYT 4 (n=20) K/t/Z P

RIS (B, xts) 723 £21.9 717 £21.2 0.094 0.926
HPE(%)] 16.0(76.2) 14.0(70.0) 0.200 0.655
P E KK (mmHg, xts) 80.8 + 11.3 88.7 £ 16.9 -1.320 0.194
LLAAMITE( x 107/, x+s) 3.0+0.7 3411 -1.299 0.202
L2776 M (g/L, x+s) 88.6+19.2 96.0 +23.5 -1.395 0.171
RSR[5 (%) ]

R ERN 19.0(90.5) 17.0(85.0) 0.657 0.418

ATES 7.0(33.3) 3.0(15.0) 0.846 0.358

RS 1.0(4.8) 0 0.771 0.380

H AR5 6.0(28.6) 5.0(25.0) 0.031 0.861
BWHAMU/L, M(Q, Q)] 61.3(23.3,124.8) 53.3(18.5,153.1) -0.307 0.759
BRI [U/L, M(Q, Q)] 75.7(38.6, 244.5) 74.1(26.3,235.8) -0.319 0.750
L IUEF[ pmol/L, M(Q,, Q3)] 87.7(74.4,154.0) 100.7(71.6, 145.8) -0.326 0.744
APACHE I 143 (47, xs) 27.3+6.4 253+52 1.116 0.271
SOFAT43 (47, xts) 111+ 4.1 9.9+3.5 1.055 0.298
DICH3 43, M(Q,, Q5)] 2.0(0, 4.5) 2.0(0, 3.0) ~1.111 0.267
ICUfEBERTT [, M(Q,, Q3)] 27.0(18.0, 37.5) 27.0(16.0, 39.8) -0.144 0.886
14 &AL [ (%)] 3.0(14.3) 1.0(5.0) 0.232 0.125

APACHE II. 2= 3 S8 M B> [T ; SOFA. FE Bt AS B M4y ; DIC. URETHE L4 P i

2.2 WAL M REIE BB N [A) A 0 A0 SR e 18 A HL A
X BEAL 53657 AN TRV 5 0 (A B 4. R
MRS 2R K22 7 g i 2# B L (P>0.05,
#2).
2.3 WAL M REAE BB A5 N [A) A o5 458 00 D) BB 36 Ak HL 4
KEIRIT U172 Wi £F 4 88 1 K W2 T X
W72 h, BRI IAIT 4 45 25 1 10 £ 46 26 (1 K
IR, ZRAE SRR X (P<0.05). P4

ANFEN S APT. APTT. TT. FDP. D- Bk,
AT-M . Hfi/MSGHEL . I/ MR AR S8 . TAT . PIC
S TG L(P>0.05, #3).
2.4 P MERAE B [R5 N R A i
YrrbEr  RHBAH72hAITM . t-PAIC/K 5 T RETE
ST 72h, ZRAGIFEE X (P<0.05); TEX L]
N, 2572 hiITM . t-PAICHE T42501, 254H
GuitaAad L (P<0.05); FERBIRITAHN, 42572h
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Tab.2 Comparison of infection indexes at different time points between the two groups of patients with sepsis [M(Q,, Q;)]

Febr X HEZH (n=21) KIEEIRIT U (n=20) z P

H 404 x 10°/L)

E et 11.1(8.0, 14.6) 10.6(8.3,17.4) -0.248 0.804

%2524 h 9.6(7.0, 14.0) 11.1(7.6,17.0) -0.809 0.419

%2572 h 10.8(6.1,17.1) 10.0(8.1,17.8) -0.339 0.735
C /3 Vi # 1 (mg/L)

L ET) 83.9(33.8, 144.4) 91.9(68.4, 187.2) -1.226 0.220

4524524 h 95.5(40.4, 168.8) 84.3(52.9, 122.0) -0.078 0.938

%2572 h 72.7(30.6, 118.1) 55.9(40.5, 105.7) -0.417 0.676
(445 2% ) (ng/ml)

22T 5.1(1.1,14.7) 3.4(1.1,22.9) ~0.130 0.896

#2524 h 2.7(0.9,9.4) 2.9(1.0,12.1) -0.026 0.979

252572 h 1.9(0.4,7.8) 2.2(0.4,5.7) -0.430 0.667
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Tab.3 Comparison of coagulation function indexes at different time points between the two groups of patients with sepsis

€Izt 7n X HERZH (n=21) KIEIHIT 4 (n=20) z P

PT [s, M(Q;, Q)]

28 25T 16.4(15.1,21.0) 15.4(13.2,17.5) 0.991 0.280

224 h 16.7(15.1,23.1) 14.2(13.2,16.7) 1.311 0.064

B2572h 16.4(13.8,20.6) 14.9(13.1,16.6) 1.044 0.226
APTT[s, M(Q,, Q3)]

25T 36.8(31.1,41.1) 32.4(28.4,38.2) -0.962 0.336

#5224 h 39.8(30.5, 49.1) 34.6(28.0, 41.5) -0.561 0.575

452572 h 37.8(33.2,50.7) 34.1(29.9, 43.1) -1.291 0.197
Y R (g/L, xts)

LT 2.7+1.2 2.7+0.9 0.147 0.884

#52j24 h 3.0+0.9 3.0+£0.9 -0.049 0.961

252572 h 2.7+0.8 3.5+1.0" —2.711 0.010
TT[s, M(Q, Q)]

E e 16.0(14.6, 19.0) 16.0(14.3,18.1) -0.013 0.990

%2524 h 16.0(14.2, 18.9) 15.7(14.9,17.8) -0.352 0.725

#524572 h 16.9(15.2,18.7) 15.5(14.7, 17.6) -1.122 0.262
FDP [pg/ml, M(Q, Q3)]

2R 7.2(3.7,17.0) 11.5(5.1,20.7) -0.809 0.419

Y224 h 6.8(3.7,11.7) 8.1(3.9,14.1) -0.209 0.835

452572 h 14.1(6.6, 22.0) 9.6(4.3,17.5) -0.861 0.389
D- "R [pg/ml, M(Q, Q)]

et 2.6(1.4,5.1) 3.0(1.8,6.8) -0.861 0.389

#5224 h 2.2(1.4,4.3) 2.7(1.5,4.7) -0.313 0.754

452472 h 4.8(2.4,7.7) 3.3(1.6,6.1) -0.991 0.322
AT-TIT (%, x+s)

EAETE) 59.5 +20.7 46.3+22.0 1.982 0.055

4524524 h 52.9 +26.8 53.0 +24.0 -0.018 0.986

%2572 h 51.0 £23.6 55.7 £25.91 -0.604 0.549
/MR [ x 10°/L, M(Q,, Q,)]

e 136.0(66.5, 188.0) 160.5(109.3, 265.8) -1.761 0.078

%2524 h 113.0(47.5, 189.5) 143.5(87.0,277.3) -1.226 0.220

#2572 h 85(44.5,138.5) 122.5(96.8,193.3) -1.917 0.055
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(2 %)
£zt XF R4 (n=21) KEEIARITH (n=20) z P

ML/ ERE[%, M(Q, Q3)]

2R 16.3(15.5,16.6) 16.4(15.8,16.8) -1.193 0.233

%2524 h 16.5(16.0, 16.9) 16.3(15.8,16.7) -1.269 0.204

52572 h 16.6(15.8,16.9) 16.3(15.8,16.6) ~1.269 0.205
TAT [ng/ml, M(Q,, Q;)]

25 2T 11.1(3.8,35.4) 11.7(5.6,40.2) -1.082 0.279

%2524 h 12.0(5.1,20.4) 10.4(5.3,21.2) -0.052 0.958

%2572 h 14.0(5.2, 18.5) 9.3(6.4,21.9) -0.065 0.948
PIC [pg/ml, M(Q,, Q)]

EeET ) 1.2(0.8,2.5) 1.8(1.1,2.6) -1.148 0.251

#5224 h 1.2(0.9, 1.8) 1.4(0.8,2.6) -0.809 0.419

42572 h 1.4(1.0,2.7) 1.7(0.9, 3.4) -0.756 0.449

PT. BEIMEG R[] APTT. 15 A3 48 076 WA 6] s TT. BEAMBEET ] ; FDP. £F 4685 (R PR =4 s AT- 1. Uk 10 ; TAT. 10
[ifi-PrE B A9 ; PIC. LFE M- MUEFAT R AW S 20T IEL, (1)P<0.05

BITMIR T2 M 4525240, 2R AGIFE X
(P<0.05, #%4).
2.5 PIAMRFIERETEAFAERILE A5
KERITHM 14 dAEFRIVEZR LR ITFE XL
(P>0.05, K1),

R4 WM A AR GTM, -PAICKF HLEL

M(Q, Q)]
Tab.4 Comparison of TM and t-PAIC at different time points

between the two groups of patients with sepsis [M(Q,, Q;)]

Bz XPHRZH (n=21) REAITH(n=20) 2 P

TM(TU/ml)

e ET 19.0(15.5,22.6)  19.7(17.1,234) -0.809 0.419

#5224 h 21.1(18.4,27.2)  18.6(15.3,21.1) -1.930 0.054

W2h7ah 27.3(20.8,31.2)" 13.2(10.9,18.0)? 4356 <0.001
t-PAIC (ng/ml)

P3N 15.4(9.7,20.9) 17.3(9.9,27.9)  -0.261 0.794

525241 17.2(12.9,26.3)  13.0(84,28.1) -1.356 0.175

W2h7ah 222(15.5,38.6)"  9.2(7.3,23.1)  -3.169 0.002

TM. MAETHFE s -PAIC. 2 ZUR) 2T 15 il DRI 70 - 2T Vs il
SRR RS- 1 E A SAARTIE, (1)P<0.05; 5452
24 hlb&:, (2)P<0.05
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H 50
& Log-rank=1.0, P=0.319
H g-rank=1.0, P=0.

HR=0.4(95%CI 0~2.7)
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Fig.1  14-day survival curve of patients with sepsis in the two groups
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JHO A5 5 2 30 S A1 7 200 i 1) 285 B 53 11 (intercellular
cell adhesion molecule-1, ICAM-1). I & 40 @ %5
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