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Supplementary Method 

Immunohistochemistry 

C57BL/6 mice were assigned to receive a volume of 1.66 mL/kg LPS or an equal amount of normal 

saline via intraperitoneal injection. For evaluating the effects of HA on the endotoxemia-mediated 

sickness behavior, anxiety-like behavior and lung inflammation, HA was dissolved in co-solvent as 

cremophor EL/ethanol (1:1) and was diluted (1:10) with pyrogen-free sterile saline (0.9% w/v NaCl), and 

intraperitoneally administered 30 min before LPS-injection at 30 mg/kg of body weight. Animals were 

randomized into three experimental groups (n=3) for behavioral and biochemical assessment. The group 

III (HA group) were intraperitoneally administrated with HA, and the group I (Saline control group) 

group II were injected with an equal volume of vehicle (co-solvent) before LPS injection. At 24 h 

post-LPS or saline challenge, animals were deeply anesthetized with isoflurane and perfused 

transcardially with PBS, followed by filtered perfusion solution (4% paraformaldehyde and 

0.5% picric acid). After the perfusion, the brain was removed and postfixed in the same 

perfusion solution overnight. Following fixation, whole brains were cryoprotected in filtered 

PBS containing 30% sucrose over 2 days. Brain sections (35 µm) were cut in a cryostat and 

processed for immunofluorescence. All histological data were obtained from sections taken 

from coronal planes, and the center of the field of view was focused on the hippocampal 

region. For double immunofluorescence, the sections were first blocked with PBS containing 

6% goat serum and 0.25% Triton X-100 for 1 h at room temperature. After washing, the 

sections were incubated overnight at 4°C with PBS containing 3% normal goat serum, 0.1% 

Triton X-100, and mixture of primary antibodies: CCR2 antibody (rabbit, 1:3000) and 

phosphor-STAT3 antibody (mouse, 1:3000); CCR2 antibody and MMP-9 antibody (mouse, 

1:3000); CCR2 and CD68 antibody (rat, 1:3000) diluted with SignalPlus antibody enhancer 

solution 1 (GeneTex, Irvine, CA, USA), respectively. The sections were then incubated 

overnight at 4°C with a mixture of CFTM594-conjugated (1:3000), CFTM488A-conjugated 

(1:3000) or FITC-conjugated secondary antibodies (1:3000) diluted with SignalPlus enhancer 

solution 2 (GeneTex, Irvine, CA, USA). The slices were imaged using a fluorescence 

microscope (EVOS® FL Cell Imaging System, Thermo Scientific, Waltham, MA, USA). 

  



Figure S1. Effect of HA on monocytic MMP-9-mediated gelatinolysis. THP-1 cells (5 × 105 

cells/0.5 mL) were dispensed onto 24-well plates and treated with or without LPS (50 ng/mL) 

for 24 h. Cells were treated with HA (10 µM) or vehicle for 15 min before LPS treatment. 

Cell-free supernatants were then assayed for MMPs by gelatin zymography.  

 

  

             

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 



 

 

 

Figure S2. Effect of HA on the pro-inflammatory cytokines production of THP-1 cells. 

THP-1 cells (5 × 105 cells/0.5 mL) were dispensed onto 24-well plates and were treated with 

HA (5 µM) or vehicle for 15 min followed by treatment without or with LPS (50 ng/mL) for 4 

h (A) and 24 h (B, C). Cell-free supernatants were then assayed for the level of TNF-α (A), 

IL-6 (B) and IL-1β (C) by ELISA. Data represent means ± S.D. from three independent 

experiments. ###P<0.001 as compared with the resting; ***P<0.001 as compared with the vehicle 

followed by treatment with LPS. 

 

  

A 

 

B 

 
C 

 

 
 



 

 

 

 

 

 

 

 

 

 

 

Figure S3. Effect of the combination of LPS and HA on the cell viability of THP-1 cells. 

THP-1 cells (5 × 105 cells/0.5 mL) were dispensed onto 24-well plates and were treated with 

HA (10 µM) or vehicle for 15 min followed by treatment without or with LPS (50 ng/mL) for 

24 h. Cell viability was quantified by the ability of mitochondria to reduce the tetrazolium 

dye MTT in viable cells. Data represent means ± S.D. from three independent experiments.  
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Figure S4. Effect of HA on LPS-mediated phosphorylation of IKKα in THP-1 cells. THP-1 

cells (106 cells/mL) were dispensed onto 6-well plates and treated with the indicated 

concentrations of HA (2, 5 and 10 µM), parthenolide (PTL, 10 µM) or vehicle followed by 

treatment of LPS (50 ng/mL) for 60 min. Cell lysates were obtained and analyzed for the 

phosphorylation of IKKα by Western blotting. Data represent means ± S.D. from three 

independent experiments. ###P<0.001 as compared with the resting; **P<0.01 and ***P<0.001 as 

compared with the vehicle.
 

  

             

 
 

 

 



 

 

 

 

 

 

Figure S5. Effect of HA on the STAT3 and NF-κB cascade in THP-1 cells. THP-1 cells (106 

cells/mL) were dispensed onto 6-well plates and were treated with HA (10 µM) or vehicle for 

15 min followed by treatment without or with LPS (50 ng/mL) for 24 h (A), and 60 min (B), 

respectively. Cell lysates were obtained and analyzed for the level of phosphorylated-STAT3 

and IκBα degradation by Western blotting. Data represent means ± S.D. from three 

independent experiments. ##P<0.01 as compared with the resting; *P<0.05 and **P<0.01 as 

compared with the vehicle followed by treatment with LPS. 
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Figure S6. Effect of HA on LPS-induced body weight loss and hypothermia. (A) 

Percentage of body weight changes (∆Body weight %) measured 24 h after administration 

with LPS (0.83 mg/kg, i.p) or sterile saline which divided by 0 h body weight and then 

multiplied by 100 %. (B) Mice were injected with LPS (0.83 mg/kg, i.p) or sterile saline was 

then tested for body temperature changes (∆TEMP ℃ ) which divided by 0 h body 

temperature and then multiplied by 100 %. Data represent group means ± S.D., n=7 

mice/group. #P<0.05 and ###P<0.001 as compared with the saline control group (Control); 
*P<0.05 as compared with the co-solvent group (vehicle). 
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Figure S7. Effect of HA the numbers of CD68+ inflammatory cells in the hippocampus 

following systemic LPS challenge. After LPS or saline challenge for 24 h, CD68 and DAPI 

labeling were colocalized in CA3 hippocampal region of the three group mice were imaged by 

fluorescence microscopy (Scale bar: 75 μm). The arrowhead highlights CD68+ activated 

microglia/monocyte. 

 

 


