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Influence of glaucocalyxin A on inflammatory injury in rats with Klebsiella pneumonia by regulating
HMGBI1/TLR4/NF-kB signaling pathway

LI Bai-xin' , LENG Xiao-xue’ ,CHEN Zhi-guang® (1. Shengjing Hospital Rehabilitation Center ,Chinese Med-
ical Sciences University ; Shenyang 110100,China ;2. Emergency Department of Shengjing Hospital sChinese Medical

Sciences University) *

Objective To investigate the regulatory effect of glaucocalyxin A (GLLA) on high mobility group box pro-
tein Bl (HMGBI1)/Toll-like receptor 4 (TLR4)/nuclear transcription factor (NF-kB) signaling pathway,and to explore
its mechanism of reducing inflammatory injury in rats with Klebsiella pneumonia. Methods SD rats were separated in-
to normal control group (NC group) , model group (M group),low GLA (10 mg/kg) group, middle GLA (20 mg/kg)
group.and high GLA (40 mg/kg) group. group,and positive group (10 mg/kg levofloxacin), 10 in each group. A rat
pneumonia model was established by instilling Klebsiella into the trachea. Dosing was started on the second day after suc-
cessful modeling,and continued for 7 days. The mice were killed. the left lung tissue was weighed,and the dry weight/wet
weight was calculated; HE and TUNEL staining were applied to observe the pathological changes and apoptosis of lung
tissue; ELISA was applied to detect serum levels of interleukin-6 (IL-6),11.-18,and tumor necrosis factor-a (TNF-a) ;
Western blot was applied to detect the protein expression of HMGBI1, TLR4,and NF-kB p65 in lung tissue.  Results

Compared with the NC group, pathological phenomena such as alveolar collapse and increased alveolar wall thickness oc-
curred in the lung tissue of the M group,the W/D value,lung cell apoptosis rate, the protein levels of cleaved-caspase3 and
cleaved-caspase9, the levels of 11.-6 , TNF-a and 1L.-18,and the protein levels of HMGB1,TLR4 and NF-«B p65 were obvi-
ously increased (P <C0. 05) ;compared with the M group, the lung tissue damage in the GLLA low, medium and high dose
groups and the positive drug group was reduced, the W/D value, lung cell apoptosis rate, the protein levels of cleaved-
caspase3 and cleaved-caspase9,the levels of 11.-6 , TNF-a and 1L.-18,and the protein levels of HMGB1, TLR4 and NF-«B

p65 were obviously decreased (P <C0. 05).  Conclusion GLA can reduce the inflammatory injury and ameliorate the
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pneumonia caused by Klebsiella infection.and its mechanism may be related to the inhibition of HMGBI1/TLR4/NF-«xB

signaling pathway.

QGG Y Glaucocalyxin A Klebsiella pneumonia sinflammatory injury; HMGB1/TLR4/NF-«B pathway
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Table 1 Effect of GLA on W/D in Lung Tissue of Pneumonia Rats

S (r=10) W/D
Group (T+s5,%)
NC 41 4,0240.11
M 2 6.1240. 18"
GLA fik41 5.2140. 23"
GLA e 4.56+0.16"
GLA &4 4.114+0. 23"
e AR L4 4.0840.15"

1 (Notes) :a 5 Xt B8 41 1t # (Compared with control group), P <<
0.05;b 5 M 4] I # (Compared with M group) , P<C0. 05,

2 GLA XtAh A 2 #5145 MR I

NC 20 K BT 21 280 25 40 6 AR 58 B, oK L 4% A 41 g
TR0 5 M H R A 455 i 9 B o e 9 R L E B L 4%
240 9 0 R 9 BE oG S A AE B s PR GLA 45 24
I, GLA 367 40 K BRI 28 23 4% 14 48 L 32 ¥ sl
/D it e T B 328 s/ )s o A ARRYD B AT UL R R
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GLA R B4

N LRECARLE M
GLAH I 4

Bl 1 HEREWURARMARREZEML(200X)
Fig. 1 Observation of pathological changes of rat lung tissue
with HE staining(200 X )
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Y cleaved-caspase3 ., cleaved-caspase9 & 1 7K P
9 :GLA R & 41 > GLA 5 & 41 > GLA & | &
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0.05),
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Table 2 Comparison of levels of cleaved caspase-3 and cleaved
caspase-9 in rat lung tissues and apoptosis of lung cells

| MR cleaved-caspase cleaved-caspase 9/f

(n=10) Apoptosis rate -3/B-actin -actin

Group (T£s5,%) (x£s) (x£s)
NC 4 2.0440.41 0.35%+0.05 0.42+0.11
M4 30.1846.18*  1.3840.18" 1.5240. 28"
GLAfEAI &4l 25.03+5. 23" 1.0140.13" 1.12+0.33"
GLAhHl®4  19.16+5.16"°  0.7540.21" 0.85-+0. 26"
GLA ®mHE4  12.11+0.23>  0.4140.11° 0.46+0.13"
FEEHDREA  11.8840.15°  0.45+0.08" 0.41£0.11°

#: (Notes) ;a 5 %F J 2 25 %) % (Compared with control group) , P<<0.05;b
5 M4 1% (Compared with M group) , P<<0. 05,
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Fig.2 TUNEL Detection of Lung Cell Apoptosis in Rats(200X )
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Fig. 3 Detection of cleaved caspase 3 and cleaved caspase 9
in rat lung tissues by Western blot
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Table 3 Effect of GLA on the content of serum inflammatory
factors in rats

S (n=10) 1L-6 TNF-« IL-1B
Group (x+s.,pg/mL) (x+s.pg/mL) (x+s.pg/mlL)
NC 4 16.2343.51  49.3645.25 25.1644. 11
M 2] 79.2648.23"  275.2646.18" 141.2548. 28"
GLA fit4d 65.03+£7.13" 195.1246.13" 101.3547.33"
GLA # 41.246.12"  143.45+£8.22"  76.8546.4"
GLA =4 22.114+4.23"  98.56+£7.11"  47.264+5.18"
AP RM  19.99+4.15"  95.45+8.18"  43.02+6.11°

7 (Notes) :a 5% B 21 H % (Compared with control group) , P<C0.
053b 5 M 4 [t % (Compared with Mgroup) , P<C0. 05,

5 GLA X i KX R HMGBI1/TLR4/NF-xB i 2 i 8%
Vg

KB 24021 HMGBI, TLR4, NF-«B 7K F W & 4
MFE4, 5 NCHEE, M 4K BMHZ HMGBL,
TLR4 .NF-«B p65 & F KFE# & F EF+ (3 P <
0.05);5 M 41 He# . GLA ik . 5 ) 5 41 B 2 400
b R4 K B 4140 HMGB1, TLR4 ,NF-«B p65 5 I
K2 B E AR () P<<0. 05), Hoh L GLA & #) &
iR Y A= 5 N

® 4 XRAMAL HMGBL.TLR4 NF-kB 7k F [t 5
Table 4 HMGB1,TLR4,NF in rat lung tissue- ¥ B level comparison

S (n=10) HMGB1 TLR4 NF-«B p65
Group (x*s) (xEs) (x*s)
NC 4 0.2370.05 1.0140.11 0.1840.02
M 4 1.9540.13" 2.7540. 18" 1.21+0.16

GLA fit4d 1.354-0. 16" 1.92+0. 23" 0.9140.19
GLA g 0.95+0.15" 1.45+8. 22" 0.45-40.12
GLA "4 0.48+0.11° 1.11+0.11" 0.2320. 09
PR 25 4 41 0.3940.09" 1.0240.18" 0.2920. 04

7 (Notes) :a 5 X B8 41 kb # (Compared with control group) , P <C
0.05;b 5 M 4 H# (Compared with Mgroup) . P<C0. 05,

2 =5 g g g ®

I . > =
1% LK = 2
H @ 4

4 GLA ¥ kR A8 s HMGB1/TLR4/NF-xB & B K F K &
Fig.4 Effect of GLA on HMGB1/TLR4/NF in rat lung tissue- k
Effect of B protein level
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