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[Abstract] Objective To investigate the possible mechanism of Xuebijing injection in regulating abnormal degradation of

pulmonary vascular endothelial calyx to improve acute lung injury induced by severe heatstroke. Methods Forty-eight Wistar rats
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were randomly divided into control group, heatstroke group and Xuebijing group. Before heatstroke induction, rats in Xuebijing group
were administrated with Xuebijing injection (2 ml/kg, 2 times/d) for 3 days. All rats were exposed to an environment with
temperature of (40+2) “C and humidity of 65%+5% for 60 minutes to induce heatstroke. Two hours later, the lung wet/dry weight
ratio was recorded; the concentration of proteins in BALF was measured; the pulmonary vascular permeability was measured by Evans
blue (EB); HE staining was used to observe the pathological changes of lung tissue; the changes of hyaluronic acid (HA) on the
surface of pulmonary vessels were observed by immunofluorescence; Western blotting was used to detect the expression of Syndecan-1,
Glypican-1, VE-Cadherin, Occludin, VCAM-1 and E-selectin in lung tissues; Enzyme-linked immunosorbent assay (ELISA) was
utilized to quantify the concentration of tumor necrosis factor-a (TNF-a), interleukin-6 (IL-6) in serum and heparanase (HPA) in
lung tissue. Results Xuebijing could decrease the lung wet/dry weight ratio, reduce protein exudation and improve pulmonary
vascular permeability (P<0.01); reduce the histological injury (P<0.01); reduce the degradation of HA, Syndecan-1 and Glypican-1
on the surface of pulmonary vessels (P<0.01); increase the expression of VE-Cadherin and Occludin (P<0.01); regulate the
overexpression of VCAM-1 and E-selectin (P<0.01); down-regulate the expression of TNF-a, IL-6 and HPA (P<0.01). Conclusion
Xuebijing injection decrease the expression of HPA, improve the disintegration of pulmonary vascular endothelial calyx, repair the

integrity of pulmonary vessels, reduce the damage of cell connections, down-regulate the expression of adhesion molecules, inhibit the

inflammatory reaction, relieving acute lung injury caused by severe heat stroke.

[Key words]

HUg R AR R TR S 1Y 2 B 908 R N2 G
fiE: (systemic inflammatory response syndrome, SIRS),
WL P 2 2 JE A 2 RE B A5 £ 5 1iE (multiple organ
dysfunction syndrome, MODS)" 2, i %5 4 BR AL
Wz, HAE BRSO R R B AE TR R, NIt
HN[ 1K 209%~70%, RIEAF 6 & A 30% 77 (LM 2245
RGFHHAEDY . MR R G & UL AT A
B OWRI R, iz A EE R |
WK AR R, 2 45% 1Y b2 B35 25 B
K i I 3 i Sy A NI B 38 255 iE (acute respiratory
distress syndrome, ARDS)® . HAEGHFFEIN N, 4% T
L A R 35003 1 i 2 U B e 05 N S YA 11
R MR E RIEN BT, MU FEEHLEE
FR ot I dke S B AR B, B AT 2R T I 2%
B UIRERE A

I A5 PA) B A 22 57 I A8 P B 40 o A T 48 e
JE A B 220 G, o LA N R 3 T )
S5K, XFYERE N AN RIS RERRE o B Ik R
AN AR A I 20 B oA B A L e A R S
BEDIRESERE | AT G0 P 0 g S ) il A T g A )
HAEEAEHY, Schmide ZEESL, 78 e e i
P03 v S R £ I T 2 i T 5 0 o PN B
G AR, [F] A 2 R 4 A ) G B 53 -1 (intercellular
cell adhesion molecule-1, ICAM-1). Ifil % 4 fitd 25 43
“F-1(vascular cell adhesion molecule-1, VCAM-1)55%5F
o1, 2R T B R S B A R
HE— NIRRT , EORE P S AR A T
S5 il LA P9 BOWE AR 0 ) O R A A E— 2D AT
FTo ML SR BA I S BB . 895 e
FEAMEIRE . MR R T or SR o TEMEFRAE |
HOIE il 8 N B A M2 I i G AERY BT SE T, L aph

severe heatstroke; Xuebijing injection; glycocalyx; acute lung injury

TESHRRAT R A8 PN B AR DR AR, ELRE K
BRSO, FEILMODS A A0 R, Ak
6308 1o 8 S FOAE R R R R SADL P 2 G B A
SRR, WK SUITZH S B | filiK i B il =6
AR LA B I O, SO e LA PN B 45 B S AE
S WO I O, 53 BT LA 1 o v 2 4T i i il ot
PN B R A A T RE A PR ISR o

1 MR5I®

1.1 R ah ) K N A A A SPE 2%
Wistar KFRL 48 H, {KH 220~250¢, I H B ERR
AN L . HRFE TR (2241) °C SR EE 50%
+5% EREE R, SCERRIZEE 2h, 25K 6h, ARSLER D)
YAk B A AR ARAS AR S T UV v BR B AR L 51 2
PR HE(FHLS . 2016022), 794 BA M E 5 A %
SEUO SRS R L E . BCA B 1R B i ik
7 & (Po012, IR 2 Ky Al); B SC U (BB,
E2129, fE[E Merck A wl); K& iR (HA) ik
(ab182009, 9L [H] Abcam 2 H); KL ERR
BE-1(Syndecan-1, bs-1309R). K FRBENRHENLEE R BE-1
(Glypican-1, bs-2426R). KR P9 K £5 6 25 11 (VE-
Cadherin, bs-4310R), KREBERER (Occludin,
bs-10011R) . K VCAM-1(bs-0396R) . K E B-7E#E%
(E-selectin, bs-1273R) LRI [ b3 (B 2R AE W4
ARAE RN A KM R B F-oTNF- a,
KRC3011). H40fE4 Z-6(IL-6, ERA3IRB)JiIE fuyis
W2 BFF 23 B (ELISA) {57 & ) ) 35 [ Thermo B A7 5
KB 2 BE T % i (HPA) ELISA i 7 & (MM-70424R1)
W VT3 B e S A BR A F

1.2 BV K rd R ERBEHL A X 2 .
B g, B 16 R, Hi s R T EBIHKE



DU o I 2K B T A AT 1% 2 3 d 2 i ke S5 1
DOETESI R (2 ml/kg, 27K/d). XFHRZHK RS T2
24 CHEE T WEL 100 min, HB4] ., MLAEAH KR E
TN TAAAE N (IR (40+2) °C . T FF 65%+5% 357
el R AT i 60 min, il f S ML B AR TR
iKF]42.0 CHPERATSE . A KRB TEB)S 2017
JRRIARA - B 28 FH

1.3 ik

1.3.1 filie/ TEE BORRAN L FRE IS, B
T80 CHEAR 48 h G HUFRE L 5%, TR/ TH [
(E/TH).

1.3.2  fiii ¥4 ¥ P& W (broncho-alveolar lavage fluid,
BALF) R IR FER I HOR BRUACIT , 278 30

VAT E VESRAS BALE, BOEU BT, RH BCA
WL 5E BALF 25 A

1.3.3  EB YL (R I JC UM i E i 4 L2 ml/kg
i H AU R BRFIKIEA 2% EBYRL, 2h G4k
DEIFEA10mIPBS UK, i EFF R GE 5k B2 1Y EB 4t
b, BURMALZIRRE, Kl A4 4% B 0.1 g
1 ml Y FL BRI E, F4 CEETE 620 nm )% K
Wb AT HE AR, DGR BE (OD)fH o o3 HOK BRI 41
21, R BCATEMEHLEAWE ., L LE P EBIY
OD {8 5 #& Pk B 1 LU ABLAE Sy il il 457 38 375 4 (%) )
FEMH

1.3.4 i SURHESE ML KA EE s, 17
HE e, FEMLGAS, B B 0 G b s B
GivE4y, ERbrifES BB SCik([20], MRE PR |
it 7K e K i g6 0 i S BB 5 RE L 4345 T 0~3
SrCRBE . pEE L B AR UL 100
BY, SR HAPE

1.3.5  BIEIOCY SR it 4] 2V HA R KF Bl
HAAAI S F, 60 CHEE 20 min 5, F
K LT s 3% BSAEHIA] 2h; PBS i BRHLIA 500

Med J Chin PLA, Vol. 48, No. 12, December 28, 2023

fEEBEE R HIPBS PRIk —di)E, 2Ot it
VR U, U DAPTRYE R RIE R, 20 BAlEE
TSR HA B RIAIKF-o

1.3.6 Western blotting D1 = 22 Syndecan-1
Glypican-1, VE-Cadherin, Occludin, VCAM-1 K&
E-selectin i) &3k K Mg &2k . FEM)5,
A Syndecan-1., Glypican-1, VE-Cadherin, Occludin,
VCAM-1 } E-selectin S5 F . YERE M52, FIH
BEMEBAR BT AL AT, DL EARARAT S B-actin N2 5%
I RE B FUAELAE D F RS F AR ik o

1.3.7 ELISAMLINSEMTZ1 2 TNF-oc, 1L-6 J2 HPA
B ZIREGH UL 45, SR T ELISA 15 I & i
HALIHK LW TNF-a, IL-6 & HPA 1R Ik KF-.
PLas AL, O 2R S T 450 nm K A0 5E
OD fH, ARkl 2 )y B 1545 2 itk R 7 iy R ik
K

1.4 ZEit2#ab B R GraphPad Prism 7 #1748
Hortr. HHEVR L xes Ron, ZAM VBRI 2
O3, BE—LALRI PP LR, 57 2555 R LSD-t 46
¥, 772255 R Dunnett T, K560 . P<0.05 F 225345
gt L

2 & B

2.1 [T g e K UG L E A e s 5
XTREAH s, g 4] K RRUIE /5 L (5.38+0.37 vs.
4.15+0.15). BALF £ 1 ¥ J¥ [(0.83+0.15) mg/ml vs.
(0.41£0.07) mg/ml] }2 EB % 12 [(6.78+1.37) OD/mg vs.
(2.43£0.73) OD/mg] ¥ BT+, ZRAGIHHE L
(P<0.01), IMLwhigr2 K ER TS filide /5 L (4.74%
0.21). BALF & [1#¢J%(0.57+0.11) mg/ml] 5 EB 7 &
[(4.89+1.21) OD/mg] ¥IMIK T B 2, (HA7y &5 T % R
M, ERAGIFE X (P<0.01, K1),

2.2 Mg e R RS 2 HE

9+ 9+ 9+ )

8+ - 8+ 8

7+ E 7 7 (1)

6- Sy (;) £ 61 2 6 @
Q S+ (2) g 5 B 5
= 44 :m 4+ % 4

3+ g 3+ m 34

24 24 (1) 2-

1 = (2) 1+

0 0 0

3§%‘%%&%L§;Jj@® @®

BALF. Ml ; A B/ T L B.BALF A FHKEE; C AWM E AN (BB & ht); S0 IR, (1)P<0.01; Sh&4l s,

(2)P<0.01

Bl AR RUME/ TH I . BALF & v B2 K i A58 375 P HL L (n=8)

Fig.1

(n=8)

Comparison of wet to dry lung weight ratio, BALF protein concentration and pulmonary vascular permeability in rats of each group
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Fig.3 Comparison of the protein expression levels of HA, Syndecan-1 and Glypican-1 in the lung tissues of rats in each group (n=8)



Cadherin. Occludin 5 4 2 15 7K 43 9] 5 0.4740.05 .
0.53+0.05, = THvEdl, (AL TR, 27344
Gt L (P<0.01). XTI bAr, H B4 itigd s
"1 VCAM-1. E-selectin & [ 3% i5 7K - 34 /51 (0.52+0.06

Xof HE 4]

A 1A (7

VE-Cadherin 125kD

f-actin - - - 42kD

XJIEZH REAL I
VCAM-1 W ——— 8] kKD
E-selectin v D e 65 kD

f3-actin - - - 42kD

Med J Chin PLA, Vol. 48, No. 12, December 28, 2023

vs. 0.1140.01, 0.57+0.0S vs. 0.13£0.02, P<0.01), Ifl %
et R UM ZH 20 VCAM-1 . E-selectin 28 [ 215 7K
43 9°8 0.2140.03, 0.3240.03, X Trh24, HET

YR, ZSFBA G E L (P<0.01, Fl4),
099 mm XL
g
I EE
0 8
IE 0.6+ L
is} (2)
K
=y
- (1) (1)
Y& 0.3
0-
VE-Cadherin Occludin @
097  mmm XfIRAL
. s
JITIRASE 4]
- (1)
21 o
&K
£ o
= 2
R (1)
M 03 @)
0-
VCAM-1 E-selectin

VE-Cadherin. Il &N 245858 H; Occludin. BB 1EEHE H; VCAM-1. IS AMZELFF /3 T-1; E-selectin. B-E4%2; A. Western blotting g
WfiliZH 21 VE-Cadherin, Occludin [J363%; B. Western blotting Kl liiZ14! VCAM-1. E-selectin 31k ; SXHHRAIEE, (1)P<0.01; Szl

I#z, (2)P<0.01

B4 AAREIHHSINBGEEE N . FiME AR A (n=8)

Fig.4 Comparison of VE-Cadherin, Occludin, VCAM-1 and E-selectin protein expression levels in lung tissues of rats in each group (n=8)

2.5 LAV IS H A TNF-a. IL-6 S fifiZ
AU HPA M SXTIRAL tedse, P4l R RIS
M TNF-a. IL-6 3% 35 7K F- 55 [(148.07+11.39) ng/ml
vs. (14.33£5.11) ng/ml, (178.29+9.75) ng/ml vs. (9.73%
4.17) ng/ml, P<0.01], Il 221K BLIMYE ' TNF-a,
IL-6 % ik 7K V- 43 51 247 (84.27£13.35) ng/ml, (108.87+
11.91) ng/ml, YL FrhEdl, HE TR, #5
Y geEE L (P<0.01), SXTIRA LE, haEd K
BRI 21 21 b HPA 3R 3k 7K °F 5 5 15 5 [(463.74+
20.19) ng/ml vs. (250.07+13.74) ng/ml, P<0.01], Ifil &%
e 2H R BRI 20 2 rh HPA 38 11 R 38 7K 7 Oy (347.89+
19.93) ng/ml, X THE4, HE T, Z5Y
Bt L (P<0.01, KS),

3 it it

W MR AL R SRR 7, BRI A A2 i

RIRFH g o R B PRI, TRV
KGR AT R S Y B ) 5 i
P, B HTHE FAE 2 JT & ARDS 19 L1 R A 23%,
—H K& ARDS, JRAERAT A 75%1 . IfiL4F  B2 40
105 2 B Hh B AR TP B R AR, Hi S SIRS M
AR, VRS % 4 B EE AL LA E . AR
RI, gk 2R 0 32 R R L
IR RAE R S F AL, 1 )12 B A
05 KR AEIR T, (R I T, R A
T 0 20 AR 2R 32 (AR 3R 3K T JRAE 43 WA 3% PR A
L D55 AT 28 fift v 275 S I JAE SO L SR AR I 8 % U
T SEEUMAR 2 38 HA 2] E P 28 I UG PAE
BRSO 2 i LA P B AR SR T Rk,
A FE TR 32 FH L v S W B 7 T 2 b il
B0, NI N B AR i A e, AR
SR, BN BT, AT P9 R g A bR ik



AT A 4 20234E12)028 H 4H48%  H12i

200+ (1)

—

wn

(=}
L

1004

MR AR T f (ng/ml)
&

TNF-a

IL-6

®

TNEF-. BRISRIEI T s IL-6. MM R-6; HPA. ZWEATE NS ; SRR, (1)P<0.01;

filiZH 21HPA & £ (ng/ml)

L BoiiE|
. E
BIIIRAE aE

600
)

(1)
400-

2004

5 e

Sl ks, (2)P<0.01

Bls AHKFUMLTEF TNF-a. IL-6 M AiliZ 414 HPA 5 (& 18 HL A (n=8)

Fig.5 Comparison of serum TNF-a, IL-6 and HPA protein content in lung tissues of rats in each group (n=8)
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