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Protective mechanism of Danhong injection on lung injury in rats with septic shock
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Abstract: Objective To observe protective effect of Danhong injection (DHI) on lung injury in rats with septic shock (SS), and to
explore its action mechanism.Methods The starting and ending time of this experiment was from April 2018 and August 2019, 48
healthy male SD rats were assigned into control group, model group (LPS), DHI intervention group (LPS+DHI) and positive control
group (LPS+DEX) according to random number table method, 12 cases in each group. The models of rats with endotoxin shock induced
lung injury were constructed by intraperitoneal injection of lipopolysaccharides (LPS). After successful modeling, LPS+DHI group was
intraperitoneally injected with 2 mL/kg DHI, LPS+DEX group was intraperitoneally injected with 1 ml./kg dexamethasone (DEX), LPS
group and control group were given same volume of normal saline. The pathological changes of lung tissues were observed by HE stain-
ing. The wet-dry ratio (W/D) of lung tissues was measured. The levels of tumor necrosis factor-a (TNF-a) and interleukin (IL)-6 in lung
tissues were detected by enzyme-linked immunosorbent assay (ELISA). The expressions of nuclear factor kB (NF-kB) and kB suppres-
sor & (IkB-a) proteins in lung tissues were detected by immunohistochemistry.Results  W/D of lung tissue in model group was higher
than that in control group [(5.56+0.51) vs. (4.02+0.37), W/D of lung tissue in DHI intervention group was lower than that in model group
[(4.72+0.44) vs. (5.56+0.51)] (P<0.05). There was no significant difference in W/D between DHI intervention group and positive control
group [(4.72+0.44) vs. (4.45+0.46)] (P>0.05). The levels of TNF-a [(0.66 + 0.08) pg/g vs. (0.23 + 0.06) pg/g] and 11-6 [(128.04 +
10.35) ng/g vs. (38.17 + 6.82) ng/g] in model group were higher than those in control group (P<0.05), the levels of TNF-a and I1-6 in
DHI intervention group were lower than those in model group [(0.41 + 0.06) pg/g vs. (0.66 + 0.08) ng/g, (66.38 + 6.20) ng/g vs. (128.04 +
10.35) ng/g] (P<0.05). There was no significant difference in TNF-a [(0.38 = 0.07) pg/g vs. (0.41 £ 0.06) wg/g] or 1L-6 [(60.54 + 5.27)
ng/g vs. (66.38 + 6.20) ng/g] between positive control group and DHI intervention group (P>0.05). Compared with control group, NF-kB
(p65) and IkB-a showed strongly positive immune response in model group. Compared with model group, positive responses of NF-kB
(p65) and IkB-a were decreased in DHI intervention group, and percentage of positive cells was decreased (P<0.05). There was no sig-
nificant difference in percentage of NF-kB (p65) or IkB-a positive cells between DHI intervention group and positive control group (P>

0.05).Conclusion DHI may play protective roles against lung injury in SS rats by inhibiting NF-«kB activation, and reducing expres-
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sions of pro-inflammatory cytokines such as TNF-a and IL-6.

Key words: Lung injury; Shock, septic;

Rats, Sprague-Dawley

TG PEAR 5T (SS) S 46 9 i S L R g2
DI I AR5 1 1R 53 DA B 4 B 98 E 0L A R AT
(A9 B AR, 25 A g B ™ FE U . AESS &
R iR R A2 R E L BE RN A
50% 355 NAYAG Bl 453405 , 7™ E s ] e Ry e R I
HEEGAE™ S e R IR YL 5 B FE A AR 2
WEAE ] f 9% RGe B IE AL, 7 AR R ) Rk T
W R IR BE A F--oo (TNF-o0) - 204 25 (TL) -6 25
XA SR 1Y) 4 B PR 90T BN S SS il 453 £ 1y 3
RHLT R A VT RED | 248 B DI RE R LR A
AR SE BN, PRI SR (DHID) B 2A 3 il Ak
PR Z A0, A R PR iR E R
201844 H 2 20194F 8 A, A5 38 i i I 13 5 g
2208 N R LSS I 5 B AL, WEZE DHI KT SS KB
it 45349 0 DA VR L 900 25 B FLAE R BLA , B4R
HT
1 #R5HE®
1.1 SEI8Eh4  fdEEMEE SD KR 48 1, IS
g 6~8 JE A JF 2 3 L A 200~240 g, b 5T 4k 1 F)
RS S AR A BR S R, SE 86 sh W A = 1 n]
IES SCXK (51)2018-0024 , 525 5 4 4 FH 4k il 3IE 5
SCXK (FL)2017-0004, F 25 “C.55% FHXHZE 12 b/
12 WG IS5 A3, B R EE K. ARBFSRAT
G — S LI A A T
12 FERXFESNE B2 (GEE Sigma A H) ,
A B K (L AR A il 254 BR AR, DHICIL ZR P41
Tl 254 BT ), H ZEK A CHTVTALE AL SR 2500 45 FR
AN K EEE (R ERAERHECA RA ) %
K F-kB(p65) [NF-kB(p65) ] Fl kB 111 i K F o (1 B-
o) FUE A U 2 e ) G (Rl AE ) TR
AR ] , TNF-o  TL-6 BEEHK 52 M BRI 2 (ELISA)
R & (R @AY TR . BL-4204E9)
HLAE L35 2R G0 (LA 28 WA BHE A BR A w8 TS
#6180 B A (Olympus 22 7)) , 4 [ ShE b S 50
Fr (Biotex 23] ) o
1.3 KREBHERSAE KA 48 LR T
Y IREE 4 Tl MR RIS, R B AL B e ik
Sy X B ZH FRAVEZH  DHI T2 A BH P XS B4, 12
Hygl . RELSSBER a7 Jr =00 i R 1 5 29% 1 2
LU 241 40 ma/kg BRIF S , 22 85 40 SR B IK , 38645 1 4
A=W HLBE 2R 48 (BL-420) LA W I I 1K o 5 i 5 A
Jei AL DHI 9 25 1 P A X 8 24 250 1 s 1 5 g

Danhong injection;

NF-kappa B; Interleukin-6;

Tumor necrosis factor-alpha;

ZBH 15 mg/kg, MEE KL 3 k& B 28 K R SR e
TR 2 (B kO [ A 22 A it 1 2/3 LA R B, ik /N
20 mmHg Ay H By K BAR SE B9 F8 45 ), % BRAH 245 7 45
AR K K SSHRLE A AL D) J5 , DHI
20 7 B 28 e T 59 DHI 2 mL/kg, PR X BE 20 28 16 s
TG 1 mL/kg i ZEOR AR | A5 20 FN XS R4 KBRS 7
PLAEARFR AR BRER K .

14 BARERWME 4252405, 10%KE5H
% 5 mL/kg 8 RE 0 5K O BRURR i [, o 4 3
Jei TR TG T T B IR L 4, B A B e 4, AR
FHLER 7K e 2 T8 1 0 I W BCER TR K 43, A 109% HE
i [ 2 R, WL YD R AT R AR - AT
(HE) 3L 8 J5 Bk S i, BUZE il 4 20 1 F-80 “Ci
R VK AR VRAF R

1.5 KBRMBE/FTRENE HUSEHE SASER K
FUMZH 20, Ak HO i (W) e, B A T 70 C
ZAF I HLE 24 W BIEE  FREIFIC T RE D),
S AU T (WD) o

1.6 KERAHAL TNF-0 IL-6 4 45 M4 415
I, B0 BT VR, A FH A EEC 922 W BFHI 2 (ELI-
SA )G fili 20 21 AP TNF-u \ TL-6 75 f2 7K S, A ™ A%
Fie RGN B BT A T

1.7 REALLF LKA HLS NF-xB K IkB-o
EERIE WAL AWM 4 pmZELEU R 2
PR F,56 CAM TN IE R 2 h, (W R ESL
J It 3 VR, B B LR S K. SR FH SRR S
fb2%: SABC 4t . SR 3% it AL AW F S min
J& A 5% L 2610035 8 7 20 min, FE 25 2 A WA,
TNAGE 24 5 B 19 S Bt B NF-kB (p65) 2 7 B B 1A
4 CTWE R, BERRZZ vh LV W (PBS) Wk J5 i in
FhRBPEERRE T G(1g6) Z91,37 CTFHF 20
min, PBS %6 J5 /i1 SABC, 37 ‘C FH¥H 30 min, %
FH DAB €8, #21fil b 5 BF ], SR R AR B A g
KGEW B R, BB IkB-a e
PR [R] NF-«B, Jit F— i 0 St B IkB-a 2 s T
A 400 %545 T 35k U) R Bl AL ZEER S AN 90T, R
Motic Images Advanced 3.2 KM% R 4 & 48 50 Mr B4~
PHET M A L E 0 B, BH PR 20 A 1 43 bR BRI
Yo TR o 0 TR B AL B S S LR 3
{ELAE A I A

1.8 Zit=ZF A% i SPSS 20.0 ik, Ll x +
sFN TR TORE, Z2 21 1] g (ol B R R Oy 220407,



2 % E 25 Anhui Medical and Pharmaceutical Journal 2022 Sept,26(9)

+ 1717 -

22 2 1) Y G T L A 0 FH SNK 925 5 B0 R R R 3k
INLAT YRR . KK a=0.05,

2 #£R

21 BAKRRITHRIM LM IER, KB
WACE, B IEH BB E s S g 2 s, K
BLZ A BT s /b i AS R R, B BAREL IO, i
BIFUG I, RN )T R, B RREIRAE
TR PR FEER TS 55 s DHL T T ZH A1 FH 4 X 1R
HAETE S g Z 0025 TNk ) 5 AR 2 B 2l
FY B, 75 25 T DHI AT ZEK P T 105 5256 K U
I L, BRE  FEERSERE A T . W] 0 R
2R BTG —FE T, DHI - T2 A1 H 4 X B 20 K FUAE
TR0 514 8.33%(1/12) ,8.33%(1/12) , i F K TA
RUZH 11 58.33%(7/12) (x*=10.67,P=0.005) .

22 XRATALFEREUE HEJAT ] WX
WA R Bty 2 20 45 4 3 A, it B ) J5 T B e g
I SR A MR, A e R e RE L i
B 2R 5 T UL fili 76 B e ™ E il o o 14 U il
[i] Jo % it 36 s ™ 7K e 98 R R L, K 4 i
2 K f A EE 1 . DHI 7520 il v B 2 B g 4%
Jits 6 PR A S A0 2 W] b 4 A s RSO /D S i B
tE N2 S8 E A IR0 o I T R ZE R DL g B 22
SEHE Bl PR B R A B B 4575, LT e
B R AAE MR . W 1A

23 KRATALWDTH XL BiAIZ]  DHI
TR | BH X B 2H K BRI A1 20 WD 4303 R 4.02+
0.37.5.5620.51, 4.72+0.44 . 4.45+0.46 (F=15.72, P<
0.001) ; 55X FEZHAH Eb , BRI 20 KRR 21 4L W/D S 3%
AN (P<0.05) , DHI 151 2 48 A5 76 4 B#AIK (P<0.05)
FHPEXT BRE 2 5 DHI 4 0 22 S5 o ge b2 78 X
(P>0.05).

24 BAKRBMAL TNF-0. IL-6 &M 5 HEH
e, B8 20 K BB 2 40 TNF-o IL-6 75 5 TH 5 (P<
0.05) , DHI T2 TNF-o | IL-6 75 F f A AU ZH 45 °F ]
(P<0.05) , BH X BB ZH TNF-o \IL-6 7K 55 DHI 11
R TGIHEE X (P>0.05), W& 1,

25 HHEKRATALRMIME S NF-kB & IkB-a EH
Rk IR 4040 NF-kB(p65) \IkB-a 3K 5L 55
PRV B i SN, BHE = W 1 22 93 A T4 R IE B J
21 B 20 B 5T, NF-B (p65) 75 41 i 2% o b /0 DL 5% 3%
A, IkB-a I AR . 4] NF-xB(p65) . IkB-a
FHPEARAE A 7l 22 558 Go it 2438 L (P<0.05) . 5%
EZH LA BERIZH NF-kB(p65) Ik B-o 22588 PH M i3
SO, B8] FHE A TS REIE b R A0 M IR T R
28 J60 0 00555 PN R 4, NF- B (p635 ) 78 210 it S5 R 208 it
K34 RT UL, AT UL S A A% 2 A, Tk B-ou UL T A1 Y

F£1 KHKEMHL TNF-a JL-6 KL /% + s

21 531 R TNF-o/(pg/g) 1L-6/(nglg)
pugiEil 12 0.23+0.06 38.17+6.82
AL 5 0.66+0.08" 128.04210.35"
DHI T il 11 0.41+0.06% 66.38+6.20%
BRI X R 20 11 0.38+0.07% 60.54+5.27%
FA8 52.18 209.02
PAH <0.001 <0.001

TE : TNF-o 4 i3 SR BB IR F -, TL-6 4 F1 404 -6, DHI R F

EARG Y el 8
D5 M4 H#, P<0.05. @5 AL, P<0.05.

JT A, BH 40 A 4 L33 R (P<0.05) o 45T DHI
TG, SR L, Bl 4] 20 NF-kB (p65) \IkB-a
BH A S5 07 357 B S8 0 553 , PP 40 7 23 L3 R B (P<
0.05) o FHM: X HE 2 5 B AL AL L #58, NF-kB (p65) .
T B-oc 137 52 553 P M A i S 7, BE 14 4 L 0 L g I
ik (P<0.05) ; 5 DHI T #i 4] He 4%, NF-kB (p65) Ik B-
o FHEEGHM A 3 3 22 R4 12 L (P>0.05) .
TLE1B, 32,

T2 HHKFEIHLNF-kB(p65) IxB-o BHPELR I 43 L
W/ (%,x + s)

2057 RAL NF-«B(p635) FHEEANAE  TxB-o FHIEANAE
X 2R 12 1.92+0.26 1.87+0.22
SN 5 7.79+0.71% 6.96+0.81"
DHI T i 21 11 3.96+0.40% 3.01+0.38%
B AR 2 11 3.90+0.44% 2.95:0.35%
il 226.82 186.03
PAH <0.001 <0.001

H NF-kB (p65) A% H F-kB(P65) , IkB-a 4 B 1 il [ F «,
DHI AP S
D5 A HEE, P<0.05. @ S5HERIZH Fdi, P<0.05,

3 iFig

SS TR FR A R BEAE K 5, 2 1 DR - B 453 45 e
UL B 22—, 24 8 Il 43 2 s T AL 1 409% 22
o B UCARAIR ST R FH o 0 I I 1 5 g 22 W 0
RS IR 205 T B0 SS 1 R B ARL , AL IR SS Aifi
5 & A, WLEE DHI AT SS il 461495 K LA 16 7 7
T HAE HMLE] o HZERAAE M IR L% )
IRYT SS I 5 1 259 2 — , P U AR AR 5% 3 FH i 2 K
PAVE R BRI XS BRZ54 . AWF5E b, >R FHIE s 1 33 15
mg/kg 5 20 A7 A R SS I AR TR . S PR
B K R E S IR Z 5 B — 51 SSAEIR , Wi sh |
FEW NS SE RN, [A]IF- 15 3 ok Fe B 22 LAk s 2/3
IR, 53CHk[6-7 4REAH—2, 44 HE 4L a2k
AR, G R 2 il 21 4125 44 8 o, B 4 HE G 8
b il RE A IR, 9 E AN AR IR T S A A SS il 4739
BRI, S oh BRI il 2 23 W/D 5 % BE 2H B i 4



+ 1718 -

2 % E 25 Anhui Medical and Pharmaceutical Journal 2022 Sept,26(9)

T, B G 2 08 I Rk A B K i e B, &5
B BB IU AT DA 5 K BR SS Jifi 451 473 5 78 4 2
BT
RZWFFE BN, SS B TP g% R G B 5 A K
I S R R, R A Bk — 25 5 | i = 4
R MR N B AR . ASWESE T, DHI ]
PLBH & R 8 TNF-a  T1-6 7K, Ul 52 il 2 20K b, 2k
2 i 2 45 R 20 B s Vi AR A HLAVE S L ZE KA A
M. TNF-o 320 H B W40 A T bk CL AR ™ A, 2
S AP0 0 A E AL R TL-6 S —Fh 32
FH LA — L I 240 i S 0 1) S P IR, RTfE idk 2 R
PEHEF AN RS Y R, TNF-a  IL-6
85 ST 4 A DR 7K ST R 220 I 350 /DN BR 20
Pt O A AL b B T e, AR AR 5 R i R B A
O, 3%~ DHI AT GE 8 o 41 1] 98 A 200 el PN 53R 3k &
RGP I 51 H
NF-kB Ji& —F 51 B2 (1) 4l i & S IR 7, 76 SR R
iE A A5 538 B b R T A O M I A R
AN, NF-xB 5 IkB&5 &, IEEE MR 77 T4
R, e ANEPEBCR R R , IkB-o S0 5 BB AR 1L A1
wEAA, PR G LA I g R, NF-«B 5
1B fiff 125 J5 i A\ 20 i S 80P 50 4545 f2 i3 TNF-a
1L-6 55 AR F 1 38 , S 5 Ml 58 B f2
ARG, S A LUk 2 Y A 55 3 /R, DHI A] LAWY
2R IH SS KEUNF-kB(p65) \IkB-a i35, Kl lH
ERIER SR BRI E A FE ARFF AT
DAAS [m] A2 B2 410 461 A 22 0 02 it 452 45/ B NF-xB
P F1 NF-k B (p65 ) A2 5% o7, T4 il B0 4 PR AH ¢
P F TNF-o  1L-6 F1 TL-10 A R i B ik, Herp R 3 21
O ZR A S DHI 2T A6 25 BT 3400 dc A oK i
B4y o B DHI ] g £ 1 ] SS A Rl 24 21 NF-
kB 76 1L, W8 2D TNF-a  IL-6 Z5 412 4 40 it [K - 2 3k 1
RARGAP Il A 7
25 LTk, 78 K BRI 22 W50 SS Il 4t 45 5 78 v
DHI 7] 5 38 1 77 il K Bl 241 28 NF-«B i 1k, 38 />
TNF-ou  1L-6 S5 42 5 41 i K -2 35 1 & #4447 il 43
PifEm .
(A1 LA A 9-1)

S 3k

[1] RHODES A, EVANS LE, ALHAZZANI W, et al. Surviving sep-

sis campaign: international guidelines for management of sepsis
and septic shock: 2016[J]. Intensive Care Med, 2017, 43(3):
304-377.

[2] EBIHARA I, HIRAYAMA K, NAGAI M, et al. Angiopoietin bal-
ance in septic shock patients with acute lung injury: effect of di-
rect hemoperfusion with polymyxin B-immobilized fiber[J]. Ther
Apher Dial, 2011, 15(4):349-354.

[31 BRanAs, kW, SR, 55 . S0 SO0 e PEAR v J 2 58
i I B S 2 S R S MR B e RO RIS (], vl e v s 2 2
Til, 2015, 33(10):2461-2464.

(4] ESON, TR0, BB AR . PHE0 24 AT R R TR
FEl) ] B P RS A 255, 2015, 24(3):332-334.

[5] #pthar, T8, wh, 5. AR B B Clara 200053 W0 2
PRI ZEAR R B R R R s P2 405 [0 1. o [ 7 245 5 1l R A
i, 2009, 28(12):911-916.

(6] FEM. AS TR R IVHEA R IA A2 0 3 R AR L

s ) G R A L. v [ R 25 228 7, 2018, 34(6) ¢
682-685.

(7] %R, K, #EM, 55 SRS NEER R BRI R
ifi L ZL I AE 1) VR T R e RALI S [0 ). Pl 25 57 , 2019,
30(11):1492-1497.

(8] ShZte, s/, BRLLAT, A5 . AR IR SO e P fR o £ 2
RYE T2 ()] vhae R Bl e 24 2058, 2017, 27(7)
1477-1479.

[9] REMY S, KOLEV-DESCAMPS K, GOSSEZ M, et al. Occur-
rence of marked sepsis-induced immunosuppression in pediatric
septic shock: a pilot study [J]. Ann Intensive Care, 2018,
8(1):36.

[10] LOMASNEIRA J, PERL M, VENET F, et al. The role and
source of tumor necrosis factor-a in hemorrhage-induced priming
for septic lung injury[J]. Shock, 2012, 37(6) :611-620.

[11] Z=3, Wl hion, sQFH . R AN Rs s 03119 980 X 11 g
Z I B /N BRI R O P i R AT S ). b E
%, 2015, 35(6) :549-552.

[12] LIU T, ZHANG L, JOO D, et al. NF-kB signaling in inflamma-
tion [ J/OL]. Sig Transduct Target Ther, 2017, 2:e17023.DOI:
10.1038/sigtrans.2017.23.

[13] WU HC, ZHAO G, JIANG KF, et al. Ifn-7 alleviates lipopolysac-
charide-induced inflammation by suppressing NF-«kB and MAPKs
pathway activation in mice [J]. Inflammation, 2016, 39 (3) :
1141-1150.

[14] ZHANG B, WANG B, CAO SH, et al. Silybin attenuates LPS-in-
duced lung injury in mice by inhibiting NF-kB signaling and NL-
RP3 activation[ J . Int ] Mol Med, 2017, 39(5):1111-1118.

[15] REilE, AR, 405 FHILLLEE (R AR ZHHA S A
PERAR 3/ LI RE K 7 Fb AT [T ). op I 5 e o s
23k, 2016, 15(6):577-582.

Ol F 4 : 2019-10-30, &[5 F 4 : 2019-12-04)



