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The effect of cryptotanshinone on the inflammatory response of Klebsiella pneumoniae pneumonia rats by
regulating the TXNIP/NLRP3 signaling pathway

WANG Xueying, LI Xiaolong, WANG Yu, CHENG Yue, WEN Mingyuan (Pharmacy Department s the
First Affiliated Hospital of Heilongjiang University of Chinese Medicine  Harbin 150040 ,China) ™™

Objective To discuss the effect of cryptotanshinone (Cryp) on the inflammatory response of Klebsiella
pneumoniae pneumonia rats by regulating the TXNIP/NLRP3 signaling pathway. = Methods Rats were stochastically
separated into NC group, Model group, Cryp-L group,Cryp-H group, Cryp-H -+ trimetlylamineoxide (TMAQO) (NLRP3
activator) group.and levofloxacin group. Blood gas analyzer was used to detect PaO, and PaCO,. The wet/dry (W/D)
ratio of lung tissue was calculated. The morphology of lung tissue as observed. The apoptosis of lung tissue cells, the IL-
18,1L-6, 11.-18, TNF-a levels, MDA content, MPO and SOD activities, SP-A, SP-D, TXNIP, NLRP3, and caspase-1
proteins were measured. Results Compared with the NC group,the Model group showed prominent injury to rat lung
tissue. The PaO, and OI levels, SOD activity, SP-A and SP-D proteins decreased, while the PaCO, level, lung tissue
pathological score, IL-183, I1.-6, IL-18 and TNF-a levels, W/D value, MDA content, MPO activity, TXNIP, NLRP3 and
caspase-1 proteins increased (P < 0. 05). Compared with the Model group, the Cryp-L. group, Cryp-H group, and
levofloxacin group showed a reduction in the degree of lung tissue injury in rats. The PaO, and OI levels,SOD activity,
SP-A and SP-D proteins increased, while the PaCO, level, lung tissue pathological score, IL-18,I1.-6, 11.-18 and TNF-«
levels, W/D value, MDA content, MPO activity, TXNIP, NLRP3 and caspase-1 proteins decreased (P <(0. 05). TMAO
could reduce the improvement effect of Cryp on Kp pneumonia rats (P <C0.05). The above indicators of Cryp-H group
and levofloxacin group were at the same level (P>>0.05). Conclusion Cryp can reduce inflammation and lung injury in
Kp pneumonia rats,which may be related to the inhibition of TXNIP/NLRP3 signaling pathway.

cryptotanshinone; TXNIP/NLRP3 signaling pathway; Klebsiella pneumoniae; pneumonia; rats;

M T E G IR H (No. ZHY2020-112),

LI E-mail : 641894205@qq. com
CEEED N EETE (19825, 2o, MR IL R K, W WF 58 2, £ 45 25 0, N 25 W 00 R0 A R 25 0F & 7 D LR BF %Y. E-mail
wangxueyin89006@163. com



* 852 -

SR WP
Journal of Pathogen Biology

2025 4F 7T H 55 20 BE T
Jul. 2025, Vol. 20,No. 7

inflammatory response

it 9 5 L R 22 R W) RO DR AR S| & AL FE R B
NP BB . AR SR (Kp) A& — o 2 B R 1
J& T AT R Kp #F A 15 £ 2 ik & — R 90 558 )70
FlEMRN . Kp By S 8500l & LA B8 ET- %,
i PRIGYT EEAHE T B b A R AR R 4
BRI A B AR I R T 2 A Ol A del L DR O & B X
Kp 5178 i fili 9 0947 8006 97 J5 15 2 W PR A 52 i) o 22
B, BEFFS I (Cryp) & — Flt A P2 v 2 A — i R
FALE W, HA B R U E PR A SF £ Rl 25 B A
Y. WG oR  Cryp of B AR AR & P il 27 4k 1k K BRI
JEE 5, B A L ™ . Cryp ATEER LPS
75 S 10 22 I I 30 2 A A /N LS L il 4 4R 475 A
YRS . Cryp AU il 2 290 % Pk 358 403 R £F 4 Ak, 4
DU HC T 68 X il 48 o B A — € 97 8. TXNIP/NLRP3
15 5 T 2 A0 TR P — 2% 5 A E SR AR Ak I 98 A A G
(15 5 A% 30 % L AE 22 A B B 5 P rh R 1
BRSSO A A A R K B
RAE BV il 28 245405 R 961 B A M A T L
NLRP3 {55538 i nl BEAR Kp fili 58 /1N B AE N, 8 5%
B 45, $ 7% NLRP3 15558 % 2 5 il %
J& . Cryp AT NLRP3 {553 i, B A% 4 i i
BT AR TR Cryp & A Al i@ i 3 45 TXNIP/
NLRP3 {555 i % 4 3ok 5 il 22 5 75 111 B8 il 92 K B 2% e
SR

w5 7A %

1 #

1.1 #h4p Mtk SD K 60 K, SPF %,190~210 g.
J7IH Y R A B A R 2 F] L AR 7 AT E S SCXK
(18)2024-0070, ABFFAFG PR IER,

1.2 EZRXABME Cryp Ul HE I B vk BLEIT &
B IR AL 4 B =>98%) s NLRP3 ¥ 1% #7148 1k = W i
(TMAO) (MCE 2 #); IL-18, 1L-6, 1L-18, TNF-«a
ELISA 205 & ( BB A 2B W BHEA R 7D s HE it
#] . MDA . MPO. SOD, TUNEL 1% 1 #& Bk 71 &
(Jb o & 3K 5= B A B A Al 5 SP-AL SP-D., TXNIP,
NLRP3,caspase-1 Ml B-actin —$Hi & - H1 I1GG (J&
Abcam A #]) s GEM3500 4 H 3l 1< 43 #714X (FF 5L IX
2T R A R W) s TS40-BD 4 ( E i &5 Bl A6
WAL ZFA PR 27D s LD-ZQP-86 4141 9) H HL (1Ll 45 ¥ 1
IR B AR A FD .

2 AHE

2.1 pabERE M REIZMBEIBTFREIT N 6
20, 43 Hic S NC 20 . Model 2H. Cryp-L 4. Cryp-H

4 .Cryp-H+TMAO 41 (NLRP3 #4367 , 22 S b
B EH 10 B, w5 R BURR Y S S0 A1 B %
IO —/N 0, B R RAE R AR A 1 7 ol e e
AR W (1. 2 X 10° CFU/mL) i A K RS, 5 1
0.15 mL"" NC 4 K BUIR] 7 28 3% A 25 0 B0 1 2 3
ERIK AR T TR AR A A 3 R R Db Ak - R R B EE
AT SR i T L A B T I R R

2.2 %% Cryp-L A M Cryp-H 241 K B 40 3 B8 I 1
5 14 mg/kg 1 28 mg/kg ) Cryp''", Cryp-H +
TMAO 41 & & 13 4 28 mg/kg B9 Cryp JF#H 110
mg/kg i) TMAO'™ . Z&FW R KRIEH 10 mg/ke
B 22 SR BT 1 ARG HRSE T .

2.3 HARE W KREURMISIE K0 2 mL,
28 FTME B 3 Ak BT R B T IS R BR 98 K il 4
21, 5%,

2.4 iR EAIRECN R I CE T IR
ASCHR PR I 5 43 A B0k ot R 4R R (PaO,) F1 4R Ak
Wy i (PaCO,) , I35 4 A 78 ¥ (0D, OI = PaO, /
FiO,,

2.5 HE#& RHREAMHALET 102 RHEH
i, ARSI & Mk B K, —H RSB A, BT
Ak AT i A Y) R 4 pm, HE 32 (6, W82l 4 21
S MRSCHR 11 R4 T il 1 2L 40597 47

2.6 TUNEL #¢& Yl Btk b5 #1738 % b 22,
%M TUNEL SR A W 9% 8 60 min, 15 ¥, I
DAPT #4745, 5 5% W 85 WL %%, 1 72 % = TUNEL
P 200 e A/ o Al 4 < 100 %%

2.7 AR KHERFAKF A BOH B A it
LUUKIR O B L ) A5 AL U5 0K, B 0 Ja B W W i TR
ELISA 7] & i B A 11-18.11-6 . 11-18 fil TNF-
a K,

2.8 AR IR/ F (W/D) kMDA 4 % .SOD
F= MPO & BUORBRUZE M 4140, 3 B 2 4K 0 5 R
LS NIRE (W) R FHE T 80 CHLA Tt T =
e &, FREIC s T E (D) 7 W/D fE.

B 43 KRR A il b 21 20, ks i S 59 3, 4 000
r/min B0 10 min, B EEMA 1.5 mL .08, B
A T S RN SRR R 26 1k e T I
JGAH L AR HE B UE & MDA & & . SOD Fl MPO %
T,

2.9 Rakdzg REWHLSEN,BCA &4
MrEE W . 100 “C KI5 min, Ik B IR KR 2
PVDF & .5 % Biig 05k &1 2 hom A SP-A . SP-D.
TXNIP.NLRP3,caspase-1 il B-actin —31 4 CIF & id



%20 B T

v E B R A M F & 2025 4 7 A
2025 Vol. 20, No. 7

)
Journal of Pathogen Biology Jul. 202

(o]
(o]
w

WP E 2 h, 8T ECLB WP 6,85
P Bactin iy N2 53 M8 K BEAAL
3 Hitatw

Graphpad Prism 8. 0. 1 48 HF80HE s B4 (= £+ 5)
Fon s Z AL EL BRI AL P PR P 25 5 L 00 ol BRI 3R
J5 225 M fl SNK-g K35 P<<0. 05 N 22 7 A Giil2#

& =

1 Cryp X &HAKXRBRMSIEIRA MM

5 NC 41l %, Model 41K fl PaO, H1 O1 /K- F#
%, PaCO, 7K Tk (P <<0. 05); 5 Model 4041 L.
Cryp-L 2 .Cryp-H 41 Fl /& S 3 10 B 40 K B PaO, M
OI JKF- T+ , PaCO, /KF-FEIR(P<C0. 05) ;55 Cryp-H
HHA L, Cryp-H+TMAO 41 K il PaO, Fl OI 7K - &
ik, PaCO, 7K FH & (P <<0. 05) , Cryp-H 41 il 22 % IR
R A FRIERR KRG 2F 3 L (P >>0.05), L3
1,

F 1 Cryp XMEAKXBRMLSIEFAEM (x £s,n=10)
Table 1 Effects of cryp on blood gas parameters of rats in each group

o ! PaO,/mmHg PaCO,/mmHg  OI(mmHg)
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Fig. 1 Morphology of lung tissue (HE staining,400 X )
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Fig. 2 Apoptosis of lung tissue cells (TUNEL staining,200 X )
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Table 2 Comparison of IL-1 B,IL-6,IL-18 and TNF-a levels
in lung tissues of rats in each group

b 118 116 118 TNF-¢
NC 4 30.5245.18 28.64£4.73 15.7346.82 53.8147.92
Model 41 174.36423.94% 13753418, 276.42%35.93%  225.36+31.74°
Cryp-L 41 126.83£17.52%  98.69£13,58"  102.84£26,51°  162.47421.38"
CrypHA 75.4849.61°  50.3748.46" 10467415782 91.54+13.63"
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45 Ww/D MDA(pmol/g) SOD(U/mg) MPO(U/g)

NC 41 41840.39 7284116 95.68+13.27  12.43£1.76
Model 41 6.3240.54°  43.6145.74%  36.47£4,82°  37.6844.93°
CrypL 4 567048 32.8544.69°  52.9346.78"  29,3243,58"
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Cryp H+TMAO 4 5.91+0.52¢  37.2144.83¢  47.52£5.96¢ 32,164, 35¢
FERVEA 4752043 18.324£2.47  69.3548.51°  19.8742.49™
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RERBEA  0.5920.08" 0,680,092 0.73£0,09%  0,4040,06% 0.61£0,08%
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Fig.3 Expression of SP-A,SP-D, TXNIP,NLRP3 and
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