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[ Abstract] Objective: To investigate the synergistic effect of Xiangdan injection (XDI) and

Qingkailing injection (QKLI) in the treatment of inflammation and thrombosis animal model based on changes
of thrombus, inflammatory indexes, organ function, and pathological changes. Method: A total of 100 male
SD rats were randomly divided into a normal control group, a model group, XDI groups (2.5, 5 mL-kg"),
QKLI groups (5, 10 mL-kg"'), and XDI + QKLI groups [ (2.5+5) mL-kg"',(2.5+10) mL-kg",(5+5) mL-kg",
and (5+10) mL-kg'] according to the body weight, with 10 rats in each group. Rats were treated
correspondingly by intraperitoneal injection once a day for 4 days. The normal control group and the model group
received normal saline. On the second day of administration, the model was induced in rats except those in the
normal control group. Specifically, 25 mg-kg' carrageenan was injected intraperitoneally into the rats, followed
by an injection of 50 wg-kg' lipopolysaccharide (LPS) through the tail vein 16 hours later. Twenty-four hours
after LPS injection, the rats were detected for liver index, kidney index, the number of platelets (PLT) ,
thrombus length, and biochemical indicators such as aspartate aminotransferase (AST) , alanine
aminotransferase (ALT) , alkaline phosphatase (ALP) , creatinine, and blood urea nitrogen (BUN). Enzyme-
linked immunosorbent assay (ELISA) was used to determine the content of inflammatory factors interleukin-6
(IL-6) and tumor necrosis factor- « (TNF-a). Hematoxylin-eosin (HE) staining was used to observe the
histopathological changes of heart, liver, lung, and kidney, as well as the grading of organ injury. Result:
Compared with the normal group, the model group showed decreased PLT, lengthened thrombus in the tail,
increased liver index, elevated content of ALT, ALP, BUN, IL-6, and TNF-« (P<0.05, P<0.01), and
damaged liver, lung, and kidney tissues (P<0.05, P<0.01). Compared with the conditions in the model group,
XDI at 5 mL-kg"' reduced serum ALT and ALP in rats (P<0.05, P<0.01), QKLI at 5 and 10 mL-kg"' reduced
serum levels ALT and ALP, and TNF-a content (P<0.05, P<0.01). XDI at 5 mL-kg" or QKLI at 10 mL-kg"
relieved the LPS-induced lung injury (P<0.05), the combination of XDI and QKLI decreased the levels of ALT,
AST, ALP, and TNF-«, and the effect was predominant in the combination of XDI and QKLI at 5 and
10 mL-kg' (P<0.05, P<0.01). Additionally, the length of the tail thrombus was significantly shortened
(P<0.05), and the degree of lung injury was also reduced (P<0.05). The serum levels of ALT and BUN, TNF-«
content, and liver index of rats were reduced after the combination of XDI and QKLI as compared with those in
the single drug groups at the same dose (P<0.05, P<0.01). Conclusion: XDI or QKLI can improve or inhibit
organ function, organ injury, and inflammatory response in the rat model of inflammation and thrombosis. The
combination of the two drugs shows a synergistic effect in reducing the length of venous thrombus, improving
liver and kidney function, inhibiting inflammatory factors, and protecting lung, liver, kidney, and other organs.
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1.1 258 A5 XDICT g f L 5 2500 A R 2
Al LS 011115) , QRLIC#H i 245l A BR 22 =], 41t 5
03101711) . 1 X ¥ K, LPS K Ii T K I +F &
Escherichia coli O111:B4 141 (3 H Sigma 23 7], 4t
S0 12H1227,97H1048,STBG5385V) 5 FH 4 fifg
A Z-6(1L-6) , Mg AL K F -t ( TNF - ) il 15K 97 328
B I € ¥ (ELISA ) 17 & (35 & BD 23w, 41t 5 73 il
41 65663, 66816) ; il 4 M 1 %k 53 B Fr FH A 6 B8 VA
WA (HE =B EARIFAELSA,HS
03072500) ; N Z R 2 L7 o i (ALT) , K114 2R
B % W (AST) , Bl M B B2 1§ (ALP) , AL BF
(Crea), JR E A (BUN) 4 k48 45 43 A1 F (b 5Tt
b B 2% it PR 3 500 A7 BR 2 | L 4tk 5 43 50 S 030917,
030818, 070261,030917,030918) ; 71 A % Y ¥k (b
AR AEYEARARAE S 0118A16)
1.2 ¥ 100 2 SD KB, #E M, & i & 180 ~
200 g, SPF 2 , W F b 5t 4k il FI RS2 56 sh W R A
BN A, A FIE S SCXK(5E)2016-0001. 345256
2o [ o BE R A B v 2 00 5 T 4G B 2R D st U
KT S 56w IE B M FR 1 dL TR E 20~23 °C, A X
1B FE 40%~70% , 12 h W 5 ] 01 R B . 3h ¥ A B AR
afi e K, W] /)N BROBURE ) s (b 5 T R B P g AR
BHATBR A o
1.3 ¥2% MEK-6318K & 4= [ 3 It 5k H 5L ( H
A Bk R 23 4L ) ; VarioskanFlash B 42 3 fi il b1 Y
( 2% [® Thermo Scientific 23 & ) ; TP1020 % 4 [ 3 it
JKHL, RM2135 # Y] - #L , Humanlyser 2000 %4 = £k 43
A (7 [E Leica /A ) ; BXS53 AU i 455 K EZ o0 #r
Z 45 ( HA Olympus A A ) .
2 A&
2.1 ZYRaiE REU A, XD K 5 K
520 mL-d", QKLI Ifi K f5z K5 & 40 mL-d'. A#%
F ¥4k BT i 65 kg 3T, W XDI f w45 25 50 i R
0.31 mL-kg", QKLI iz /& %5 25 7| & & 0.62 mL-kg',
AR 15 B = 2042 3 G 1Y €24 B850 96 05 ¥ 27 ) v AT
By [v] A4 2 BRI B3 A A AKOR) o LG A, U] XDT e K
5 25 ) ) R BRAE R o 2 mL-kg ' (0.31%6.3)
A YR SE 5 v XD i E 4 ) O 2.5, 5 mL-kg;
QKLI f K 45 2 7 2 19 K B %5 205 i 24 4 mL- kg
(0.62x6.3) , QKLI 7| & & & 43 7l & 5,10 mL-kg";
QKLIF XDI 1y 43 24 7] 15 FRAH >4 T 1l PR 55 455 0] o5 1
1.25 f12.51% ¢
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BEAL S 1040, R4 10 HOoR B & 4043 0 ol IE %
2, B A 4], XDI 2.5, 5 mL-kg" 41 , QKLI 5,
10 mL-kg", XDI 2.5 mL-kg'+QKLI 5 mL-kg" 41 ,
XDI 2.5 mL-kg'+QKLI 10 mL-kg' #1 , XDI
5 mL-kg'+QKLI 5 mL-kg' 41 , XDI 5 mL-kg'+
QKLI 10 mL-kg'#H .

WL, A A sh W e H BT R G XD
QKLI# XDI+QKLI 1K, # £ 452 4 d, 1F % 41 F e
RIS A B K . R 2556 2 RERIEH 4 oh, AR
5 AR B L O R SRS 25 mg kg, 16 hT
Br IE W 41 4, & A B % B R Pk o 3T LPS
50 wg-kg'? .

2.3 FEARWCEMAAS TR S LPS 5 24 h,
RS S T 2 50 mg- kg I8 L LY 22 4 I TR AT R
J& W8 S kBI04 ER 3 g (RSO T
JHERE Jili LB ) 9 4 33 2 Uk 45 R T (UE 5 48 = 2
Jo AR ) R IR T 4% 22 I RV P E
43 1M W EDTA-K, $T8E J5 F 4= A sh il 40 i 1 F %
A0 5 A JE i PLT ¢ H 5 &8 4% i W A bt #E
3500 remin” B0 10 min( .02 10 em) )G, 70
ML 3%, 4 H 3 A Ak 53 B A0 5 4% 50 2 Be 45
¥r,f3% AST,ALT,ALP, Crea, BUN ; # 42 13 BH 43
ELISA 50 & W 22 i ¢ & M A F TNF-a F1 IL-6 &
o FHUERR R RO R A (R KE

24 HBUBEFWE LA HAREE G, &R
KB A Y RO HE §e 0, )6 2% 1B 6
B R LB L BEE A8 2 WU L 45 A e B A W
PRuE L2 1.

2.5 SiitepAb s SR JH SPSS 20.0 48 i 1 X SE iy
B HEAT T o S0 HHE F ks FoR AL 2 7R
FH B TR 2 07 22 43 BT, 45 A ZUNE 28 958 2 4 90k A AR
SHFR KK, P<0.05 2R A G E L.
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3.1 XF ARAE i A% A R KBRS0 A I PLT A 2 fig
MISZm 45 T LPSE RS , 5 1E % 4 i B 4
K BTEZ T LPS J& 24 h AN I 9 PLT 2 3% T B#
(P<0.01) , I % " ALT, BUN F1 ALP 4R B & T+ &
(P<0.05,P<0.01); 5#i A4 L%, QKLI 5 mL-kg"
2H B & 7 PLT 0 H (P<0.05) ,XDI 5 mL-kg" 4 1]
R K B W ALT A ALP 5 & (P<0.05,
P<0.01),QKLI 5,10 mL-kg" 2H & 2 F& A% K B i 74
ALT,AST & 4 (P<0.01),QKLI 5 mL-kg" £ & % [%
G K BT ALP & 5 (P<0.01) , 2 5 A B & 4 i
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Table 1 Grading standard for pathological changes of heart, liver, lung and kidney
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Ji 1] J sk 240 S <

W A IR TE i

B X ; XDI A QKLI B A H 24 5 , B i B IR KB Y

ALT,AST, ALP & &, JUHJ& XDI Ml QKLI & A 5+

10 mL- kg™ 40 %504 i W @ (P<0.05, P<0.01), 25 5%
HH B S E, k2,

#x2 XDISQKLIREBEARAHMAEMREE XRIEMPLTE B RAFSHEENEME (X+s,n=10)

Table 2 Effect of XDI and QKLI alone and in combination on PLT content in peripheral blood, liver and kidney function of endotoxemia

rats (x+s,n=10)

fby

20 %) L kg PLT/*x10°/~/L ALT/U-L" AST/U-L"! ALP/U-L" Crea/mg-dL”' BUN/mg-dL’
EH# 569.11+206.11 57.87+5.51 260.27+34.45 37.38+10.94 14.87+3.99 16.52+3.06
[ 228.22+82.84% 71.73+7.95% 258.48 +34.44 49.13+8.78" 15.2342.64 27.58+9.67%
XDI 2.5 285.83+122.65 61.35+15.83 229.38+39.80 41.2049.95 17.64+3.80 39.73+19.62

5 229.08+96.96 53.53+13.94" 392.46+580.21 38.54+10.197  17.59+4.12 38.42+22.09
QKLI 5 323.42+104.39% 61.92+8.27Y 195.39+38.62" 33.81+12.19% 18.84+4.26Y  31.92+15.33
10 237.82+105.87 54.41+14.407 206.60+42.10% 47.29+14.11 16.67+3.34 35.15+19.60
XDI+QKLI 2.5+5 302.45+158.83 51.74+£12.59*% 209.49+41.39Y 43.13+14.86 18.49+2.55%  26.15+9.25%
2.5+10 271.92+131.74 61.13+33.01 196.76+56.73% 44.64+18.62 17.28+2.52 29.97+12.96
5+5 302.18+113.03 49.01+6.55*% 179.65+18.73% 42.88+12.27 18.48+4.62 20.35+5.73%7
5+10 296.18+140.98 53.82+11.427 177.07£23.81% 35.68+7.42%7  17.49+1.88"  23.57+14.61

TF 5 0F % 41 AV P<0.05, 7 P<0.01; 55 B R 40 [ 45 P<0.05
7 P<0.05,%P<0.01(F 3~5[[).

3.2 0 SRAE I AG A5 A O BRI i A K B R BT
HEIEB R 5 IE A b A A A e K R A
JHF R 48 %50 3% 38 i (P<0.01) ; 55 R 4 Lu i, B
#j XDI+QKLI (2.5+5) mL-kg" 41 1 (5+5) mL kg’
20 WA W BEAIR O A2 K BE (P<0.05) , B & F 25 XDI+
QKLI (2.5+5) mL-kg' 40 F1 (5+10) mL-kg" 44 # &
[ A T JIE 35 %5 (P<0.05) . WLFE 3.

3.3 R SE I A% AR AL K BRI 7 TNF-o # IL-6 75 5
By FZ 5 OE R A R, BRI 2 1L-6 F1 TNF-a % &
W2 T+ (P<0.05, P<0.01) ; 5 BRI 4 LE &5, kA
Z§j XDI+QKLI (2.5+5) mL-kg' 4 # (2.5+
10) mL-kg" £ B & F& X IL-6 7 & (P<0.05) , QKLI

,YP<0.01; 55 [ 7 & XDI 41 %8 ¥ P<0.05,9P<0.01; 55 [ 7] & QKLI 4 Lt

5mL-kg' 40 F1 10 mL-kg" 4 B B F% Ik TNF-a & &
(P<0.05) , It & H1 25 XDI+QKLI (2.5+10) mL-kg"
ZH, (5+5) mL-kg"' 20 F1 5+10 mL-kg"' £ W & & 1%
TNF-a &5 (P<0.05), W#4,

3.4 0FSRAE IR AR AL R BG4 2 B
AR 5 OE R AL g, A AL KRR
B Ik 20 2005 3 AR Ak 43 bR o B [ IR (P<0.05, P<
0.01), 2R AW R G E L ; SEAA LK, XDI
5 mL-kg" 4 f1 QKLI 10 mL-kg", LA M J¢ & F 25 4
XDI+QKLI (2.5+10) mL-kg"' 4, (2.5+10) mL-kg"
ZHAN(5+10) mL-kg" 44 AF . BRAK K BRI 20 40 #1
AR H bR iE(P<0.05) . WL 5, 1~4,

. 83 .



5527 B4 23 1) PEXEAHFRE Vol. 27,No. 23
2021412 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2021
#*3 XDISQKLIRBAERAAMNKENRERXBRETORKERFEREBHMFI (F+s5,n1=10)
Table 3 Effect of XDI and QKLI alone and in combination on liver and kidney index of endotoxemia rats (x£s,n=10)
2 531 Mt /mL ke I /em JITHE 45 % 5 k45 %X
EH 0 3.42+0.35 0.93+0.05
H 7.37+4.527 4.25+0.527 1.01+0.13
XDI 2.5 5.60+£5.31 4.184+0.20 1.04+0.11
5 3.79+6.06 4.15+0.34 1.02+0.08
QKLI 5 3.32+£3.46 3.95+0.28 1.00+0.13
10 3.37+£3.72 3.91+0.38 1.05+£0.14
XDI+QKLI 2.5+5 2.33+3.84% 3.74+0.37°% 0.91+0.30
2.5+10 5.27+£5.50 4.034+0.33 1.03+£0.12
5+5 2.28+3.99Y 3.93+£0.36 1.02+0.089
5+10 5.1247.19 3.78+0.21%% 0.99+0.06

&4 XDI5QKLIKEKA MZyxt R Mg 2 X R M % TNF-a
IL-6 E 2RI (X+s5,n=10)
Table 4 Effect of XDI and QKLI alone and in combination on

TNF-a and IL-6 contents in endotoxemia rats (¥+s,7=10) pug-L"

4151 /mT%g-l IL-6 TNF-a
EH 0.005+0.015 0.031+0.049
LAY 4.696+4.022% 0.561 £0.531"
XDI 2.5 4.562+4.359 0.341+0.212

5 3.969+2.858 0.363+0.317

QKLI 5 1.182+1.208 0.135+0.110%
10 1.299+2.014 0.051+0.058

XDI+QKLI 2.5+5 1.828+2.046 0.189+0.170
2.5+10 3.570+2.655% 0.13420.121%%
5+5 2.413+3.210 0.114+0.138"
5+10 1.694+1.975 0.093+0.102%>

4 itig
BAC B G2 N A, M N 48 — BE Il A7 7E % U0 G
F 7 I SRE AR IO BER A B S Bl g B
S 5 75— 7 1D IS T B B 4 O T B R S . e
TR B A W A B T JHL R S0 2 (7 (0 9 2K ) BT T
PO A I AE PN R A Al R L 2 Bl AR R A
0T 4n 1L-6, TNF-a 55, AT 77 A — FR 91 SE N 5 75
A1 TR A 1 R G2 (gt W B AN ( BR) [ 2 A2
RGN A 1R ZH SR - (TF) 3R 35, TF 94 H
2 IR TR GE M A AR W B Il T I A Dy B L, DA
M et Bl BE a2 B, 5108 AT L. I B, 50E
51 B AMA NG R TR IR BE R BT Sk E ALY S Bl N
PR MR, AL T SRS . Ak,
HAE AT BT AL AT DL 2oF 58 1M ok T8 O g%
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P00 B AU A M M E R C RS
SEPUBEY) T 2 3k M) AR Ok A E i AR T . 5 —
5 T, VRE I A A 40 3 P 440 TR I AL )N T AR T T
(PAF) , Ji7 5 2 v M 0L 20 B 1) 98 0% 7)o 25 i it 0%
/B, AT HORE i CD40 Bt 44, 412 B 11 40 i B
A LU - R AEA A, 3 AP BE I 9 16 S AR B
B £F 4 25 P B R T DL R RORE A RSB R R L &8
L RAE W) T RE A% A E B I, B a2 B v 22 1 R
A SCRT DU R A RE O

9 JiE F A 58 A B 38 1 — 2R IE W) 2% B AR B AR
FH T S B0A0 S PR 2R, R A I AR TE AR A E B L
il o AT AL R BT W A PLT T RE, %
PE K (IL-6, TNF-o0) Ft 5 , & &6 i #4 JE 1, DL K2 I
JUE il 35 R R BT — E 1 D) RE T B RN ARSI A2
7 I < NI 2 1 || A S L N
XDI XRE 5 FH S S, DR R WS ok
a9 = S 71 1 1| R N S k< o ol 1
BB R AR L AR B gE T, i R iz
XDI i H316 7 3 d i, K BUFE 9 5 F I A4 Jr 1fd ok 3
ANWY N (BLHG PLT, 40 A PH -, ol < 32 25 R A W]
AR ) E X R RE A AR R A i E LA
— i B, 3 IR T I R A Ak A 0 S o AR R A
MCEAE R . QKLI N J& i B AR (B 2k BF 5 5 |
e Mo+ KA R AR B AT AL SR 2 Rk
25 B B 5 ) R R AR LB S B
BRAEAFE R B PR UM AR AE L IR bz T
I8 e L R I R G ek g PR 9 O AF 22 Bl O R
Jritls ARSI b, QKLY X 48 A I A4 AR AU K BRI R
TR AT A (A IL-6 A1 TNF-o 3304 ) , 32 T 1M/
B, DR AP B 2 53495 00 VD (8 M IF Ot A ) L
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£5 XDIS5QKLIZARBKAAAEHAEMSEE X RERFEELS RIS (0=10)

Table 5 Effect of XDI and QKLI alone and in combination on classification of pathological changes in endotoxemia rats (n=10)

- 5t D/ JFF/ 1 3 i/ 2 85 W /R

/mL-kg' +  H W - + H W - +H W - + 0 H

E# 10 0 0 0 10 0 0 0 10 0 0 0 10 0 0 0
LR 9 0 1 0 4 4 1 IR 3 2 5 0? 4 5 1 oV

XDI 2.5 9 1 0 0 8 2 0 0 5 4 1 0 9 1 0 0

5 10 0 0 0 7 3 0 0 6 4 0 0¥ 7 3 0 0

QKLI 5 9 1 0 0 7 3 0 0 6 3 1 0 8 2 0 0

10 9 1 0 0 5 5 0 0 8 1 1 0¥ 8 1 1 0

XDI+QKLI 2.5+5 10 0 0 0 5 4 1 0 8 2 0 0¥ 5 4 1 0

2.5+10 10 0 0 0 8 2 0 0 8 2 1 0¥ 8 2 0 0

5+5 10 0 0 0 6 4 0 0 6 3 1 0 6 3 1 0

5+10 10 0 0 0 6 3 1 0 6 4 0 0¥ 7 1 1 0

A, IE% 4 ;B. B 4] ; C. XDI 5 mL-kg"'; D. QKLI 10 mL-kg;
E. XDI 5 mL-kg'+QKLI 5 mL-kg'; F. XDI 5 mL-kg'+QKLI
10 mL-kg' (& 2~4[f])

B 1 XDI5 QKLIRE& A2t & fE 48 42 5 ok R0 AE 4E R w12
FZ BN (HE, x400)

Fig. 1 Effect of XDI and QKLI alone and in combination on

histopathological changes of heart in endotoxemia rats (HE, x400)

X LA A1 A A 22 P25 S U0 40
eI B, A 9 A 23 0 (e 301 2 TNF-a) , 42 71T
HIE 2y G , P 37 JFE e 354 477 ( L HE 2 i 8 9 22 ) 26 A HH 7
TET 91 BU P 24 B O XD B B, B — i B
[7] 58 2 A

X P AN T SR SR AR i DR 7 PR L BN
e 7 THT 9 B3 [ 3 25 vy LR AR L PIL A A A5, O ik

B 2 XDI5 QKLIKRE& AZ XK iE MR 2 K RATIE AL wE
FEBIF N (HE, x400)
Fig. 2 Effect of XDI and QKLI alone and in combination on

histopathological changes of liver in endotoxemia rats (HE, x400)

AT — L IRATI . A WL R V], XDIAE 0 i f5E
Ji 5 K B 5% 5 DR 1 -k B (NF-kB) {5 538 BRsrs e
QKLI A7 2 21 43 L 68 38 3 +5 Bt NF-wB i £k 2 i 17 1
HAF S0 RAER T %5, NF-«B 55 i i/
FTHLHTF(TF)RIE WS 5 T PR 40 F L/
Wil A RS R, DL B3 R R A e
o 48k ) G AR 34 BE ) 400G A% A -y (PPAR-y ) /NF-«B
15 5 % 3 7 1M /N3 Ak R R PR A AR RE B N A
B R AR O, AR T B A DG I i S R E
. 85 .
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B 3 XDI5 QKLIK Bk & M2 3 5¢ fiE [ 4 4 B K B A B 40 42 % 12
2RI R (HE, x400)
Fig. 3 Effect of XDI and QKLI alone and in combination on

histopathological changes of lung in endotoxemia rats (HE, x400)

Bl 4 XDI5 QKLIKEK#& Azt S fE M i 8 K R & i 40 A% 12
FEA RN (HE, x400)

Fig. 4 Effect of XDI and QKLI alone and in combination on
histopathological changes of kidney in endotoxemia rats (HE,

x400)
.86.

A 5 AT g R IR YT JE AR PN R B 0 . A A
ST M ARG M ] NF-xB 5 515 20 —
ANV TE 1 B TLR2 F1 TLR4 fiil % 1l /N B 3% Ak 0936 97
Y ZE b 2B AN XDITRT QRLI AT 48 i I 4
R A B A6 Bt i e 0 28 B AR B 9 B )4 R T g
ST FAE T NF-«B {5 S @B A % 54,
TLR, &AE/IME , 22 24536 1L & F ¥ (MAPK) , #%
SEPE N 3(STAT3) , MM B R EALZ AW 1
(mTORC1) 55 £ 4% RAE 15 5 38 [ A8 1M+ 19 T8 1 b 3
A EAE A 0] X S B AT LA S
M1 XDIFI/QKLI B A FH 24 %iF 4 A L A4 410 il /8 FH B 3=
FEHL] , LA A B B A e 28 3 G 560 0 24 2 4 R R
(eI
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