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Statistical analysis

All data was analyzed with SPSS 16.0 and 
GraphPad Prism 5 (GraphPad Software, Inc., 
San Diego, CA, USA). The results were showed 
as the mean ± SD. Difference analysis between 
groups was conducted with the paired t-test 
and Student’s t-test. Difference was consid-
ered to be significant when P < 0.05.

Results

Celastrol treatment attenuated burn-induced 
lung injury

For the Burn + Vehicle group, the lung cavity 
was narrowed and there was interstitial edema, 
congestion, a good deal of inflammatory cells 
and more alveolar exudate in the lung tissues. 
After CEL treatment, we found these symptoms 
were relieved visibly (Figure 1A). Histopatho- 
logical scores were calculated and showed a 

significant increase in post-burn rats (Sham 
Burn group vs Burn + Vehicle group, P < 0.01) 
(Figure 1B). Treatment of CEL significantly 
reduced the score (Burn + Celastrol group vs 
Burn + Vehicle group: P < 0.01). Similarly, we 
found that EB in the lung was distinctly in- 
creased in post-burn rats (Sham Burn group vs 
Burn + Vehicle group: P < 0.01) while the EB 
from Burn + Celastrol group was significantly 
decreased (Burn + Celastrol group vs Burn + 
Vehicle group: P < 0.01) (Figure 1C). In addition, 
W/D from different groups were detected and 
analyzed at 24 h post-burn and the result was 
similar to those of EB (Figure 1D).

Celastrol treatment attenuated local and 
systemic levels of inflammatory mediators 
induced by burn injury

For the burn rats, TNF-α, IL-1β, and IL-6 levels in 
the lung tissues were dramatically higher than 
those in sham group (Sham Burn group vs Burn 

Figure 2. Effect of Celastrol on local and systemic inflammatory mediators after burn injury. The protein levels of 
TNF-α (A), IL-1β (B), and IL-6 (C) in the lung tissues were determined at 24 h post-burn. (B) The circulating levels of 
TNF-α (D), IL-1β (E), and IL-6 (F) in the serum were measured at 24 h after burn. **P < 0.01; *P < 0.05.
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Figure 3. Celastrol treatment prevented lung cell apoptosis in burn-injury rats. A. Terminal deoxyribonucleotidyl transferase-mediated deoxyuridine 5-triphosphate-
digoxigenin nick end labeling staining images shown at 200 magnification. B. Representation of terminal deoxyribonucleotidyl transferasemediated deoxyuridine 
5-triphosphate-digoxigenin nick end labeling (TUNEL)-positive cells averaged over 10 microscopic fields per animal. C. Expression of Bcl-xl and Bax in the lung tis-
sues. D. Caspase-3 activity in the lung tissues was determined. Data are presented as the mean ± SD. *P < 0.05; **P < 0.01. 
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+ Vehicle group: P < 0.01), and these levels 
were significantly decreased in the CEL treat-
ment group (Burn + Celastrol group vs Burn + 
Vehicle group: P < 0.01; Figure 2A-C). Similar to 
their levels in lung tissues, the levels of TNF-α, 
IL-1β, and IL-6 in the serum were significantly 
higher than those in Sham Burn group (Sham 
Burn group vs Burn + Vehicle group: P < 0.01) 
while the levels were obviously reduced by CEL 
treatment (Burn + Celastrol group vs Burn + 
Vehicle group: P < 0.01; Figure 2D-F). 

Celastrol treatment prevented lung cell apop-
tosis in burn-injury rats

According to Figure 3A-B, apoptotic cells from 
Burn + Vehicle group went up significantly com-
pared with the Sham Burn group (Sham Burn 
group vs Burn + Vehicle group P < 0.01); these 
were significantly reduced by CEL treatment 
(Burn + Celastrol group vs Burn + Vehicle group: 

gnificantly activated at 24 h following burn inju-
ry; therefore, we selected samples 24 h post-
burn for study [5]. The group treatment with 
CEL significantly inhibited NLRP3 inflamma-
some signaling NLRP3, ASC and Caspase-1 
p20 protein expression (Figure 4A). Densi- 
tometric analysis results of triplicate western 
blots were shown in Figure 4B-D. 

Discussion 

CEL has a positive effect on inhibiting inflam-
mation [7], and has been further extensively 
studied as a target therapy method for inflam-
matory diseases [6]. Der Sarkissian [10] sug-
gested that it was confirmed that CEL may 
serve as a new type effective cardio-protective 
drug to treat myocardial infarction. Cheng et al. 
[11] also demonstrated that CEL improved car-
diac dysfunction caused by myocardial fibrosis. 
In the present study, these aforementioned  

Figure 4. Celastrol inhibited NLRP3 inflammasome. A. Representative west-
ern blot results of NLRP3, ASC and Casp1 p20 in the lung tissues; B-D. Den-
sitometric analysis results of triplicate western blots. **P < 0.01; *P < 0.05.

P < 0.01). Furthermore, we 
found the protein level of Bax 
was up-regulated and Bcl-xl 
was down-regulated by burn 
injury, while the protein ex- 
pression of Bax and Bcl-xl de- 
creased and increased by CEL 
treatment, respectively (Figu- 
re 3C). Caspases play a deci-
sive role in cellular apoptosis 
[1]. After detection, we found 
that caspase-3 activity was 
observably increased in the 
lung tissues from rats after 
burn injury, which was pre-
vented by CEL treatment 
(Sham Burn group vs Burn + 
Vehicle group: P < 0.01; Burn 
+ Vehicle group vs Burn + 
Celastrol group: P < 0.01, 
Figure 3D).

Celastrol inhibits the activa-
tion of NLRP3 inflammasome

To determine whether CEL su- 
ccessfully decreased the NL- 
RP3 activity, the expressions 
of NLRP3, ASC and Caspase-1 
p20 at the protein level were 
measured by western blott- 
ing. A study showed that the 
NLRP3 inflammasome was si- 
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