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Abstract. The present study used a spinal cord injury (SCI) 
model to evaluate whether sparstolonin B was able to prevent 
SCI, and to investigate the underlying signaling mechanism. 
Sparstolonin B attenuated the SCI‑induced Batto, Beattie and 
Bresnahan score and water content in rats. Sparstolonin B 
attenuated the mRNA expression of proinflammatory 
cytokines interleukin (IL)‑18, IL‑6, IL‑1β, and IL‑23, decreased 
the levels of tumor necrosis factor‑α and interferon‑γ, and 
decreased caspase‑3 activity and apoptosis regulator Bax 
protein expression in SCI rats. Similarly, sparstolonin  B 
inhibited monocyte chemoattractant protein‑1 mRNA levels, 
and Toll‑like receptor (TLR) 4, myeloid differentiation primary 
response protein MyD88 (MyD88) and nuclear factor (NF)‑κB 
protein levels in SCI rats. The present results suggested that 
sparstolonin B may attenuate SCI‑induced inflammation and 
apoptosis in rats by modulating the TLR4/MyD88/NF‑κB 
signaling pathway.

Introduction

Spinal cord injury (SCI) is a clinically‑common form of acci-
dental damage, due to the development of the social economy 
and increasing use of motor vehicles. Cases of SCI caused 
by work and traffic accidents are increasing (1). It has been 
reported that there are >300,000 new cases of SCI worldwide 
every year, predominantly in young adults (2). However, no 
accurate statistics are available in China at present. Data 
published in 2013 indicated that the number of patients with 
SCI patients totaled >1,000,000, with an average annual 
increase of 10,000 (3). The treatment of SCI is difficult and 
is associated with high rates of disability (3). SCI represents a 
psychological and economic burden for patients, their families 
and society. The treatment of SCI has been a focus of research 

worldwide (4). Existing clinical treatment methods for SCI 
include surgical decompression, topical drugs, acupuncture, 
local cryoablation, connective tissue and scarring elimination, 
and physical rehabilitation. Although these treatments may be 
effective, a number of long‑term neurological sequelae may 
occur (4,5).

SCI encompasses primary and sequential damage. The 
primary damage is instant and irreversible, and may directly 
lead to cell death at the site of injury. Effective intervention 
may be challenging to deliver in the clinic  (6). Sequential 
injury occurs within several h or days, primarily as chronic 
reactive damage to the spinal cord (7). In addition, the injury 
may progress in a sustained manner (8). Sequential SCI causes 
more severe damage to the spinal cord compared with primary 
injury (9). The sequential injury mechanisms of the spinal 
cord primarily include inflammatory reactions, neurogenic 
shock, cellular apoptosis, excitatory poisoning, mitochondrial 
dysfunction, free radicals and reperfusion injury (10).

Toll‑like receptors (TLRs) are a type of pattern recogni-
tion receptor, which were originally detected in Drosophila 
embryos (11). Subsequently, homologous receptors were iden-
tified in mammals. These receptors are collectively known 
as the TLR family. It has been determined that the TLR 
family includes at least 12 members (12). TLRs are exten-
sively distributed on the surface of macrophages, monocytes, 
dendritic cells, natural killer cells and lymphocytes (12). The 
TLR4 signal pathway has been extensively studied, due to its 
role in mediating inflammatory reactions (13). Previous studies 
have demonstrated that microglial cells express TLR1‑TLR9, 
primarily TLR4; it was identified through culturing of neuronal 
cells, microglial cells, oligodendrocytes and astrocytes taken 
from the prosencephalon of neonatal mice that TLR4 is 
highly‑expressed on the surface of microglial cells (14,15).

Scirpus yagara is classified as a small grass in the family 
Cyperaceae; it is the dry lotus of S. fluviatilis (Torr.) A. Gray 
(S. yagara Ohwi) (14). S. yagara is bitter in taste and is believed 
to exhibit pharmacological functions, following the principles 
of traditional Chinese medicine, including alleviating stagnated 
blood, promoting the circulation of qi, and relieving dyspepsia 
and pain (15). S. yagara may be applied to the treatment of 
abscesses, congestion, amenorrhea and pain associated with 
dyspepsia (16). Sparstolonin B (Fig. 1) is a novel oxygen‑mixed 
anthracene compound detected in a traditional Chinese 
medicine, Sparganium stoloniferum (15), and is additionally 
present in S. yagara. A previous study demonstrated that 
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sparstolonin B is a low‑toxicity TLR2 and TLR4‑selective 
antagonist, which is able to inhibit inflammation induced by 
lipopolysaccharide in in vivo mouse models (16). Therefore, 
sparstolonin B has been hypothesized to be a potential novel 
treatment for inflammation and associated diseases (17). In 
the present study, the potential protective effect of sparsto-
lonin B against inflammation and apoptosis in an SCI model 
was examined, and the molecular mechanism underlying the 
effects of sparstolonin B in SCI was investigated by studying 
alterations in TLR4 signaling pathways.

Materials and methods

Ethics and animals. Male Sprague‑Dawley rats (n=30; weight, 
200‑230 g; age, 6 weeks) were purchased from Experiment 
Center of Tianjin Medical University (Tianjin, China) and were 
housed under standard environmental conditions (humidity, 
45‑55%; temperature, 22‑23˚C, 7‑h light/19‑h dark cycle) and 
maintained on a normal rodent diet and tap water ad libitum. 
The present study was approved by the institutional Animal 
Care and Use Committee of Tianjin People's Hospital (Tianjin, 
China) and was performed according to the principles of the 
National Institutes of Health Guide for the Care and Use of 
Laboratory Animals (National Institutes of Health, Bethesda, 
MD, USA).

Rats were anesthetized using xylazine hydrochloride 
(5 mg/kg) and ketamine hydrochloride (75 mg/kg). The back 
of each rat was cleaned with povidone iodine (10%) and a lami-
nectomy was performed at T9‑T11 to expose the underlying 
T10 spinal cord, following a dorsomedial incision to the skin. 
The spinal cord was exposed and the paravertebral muscles 
were dissected bluntly, exposing the lamina bilaterally. A 
complete laminectomy was performed at T9‑T11, and the SCI 
model was induced at the T10 segment using an aneurysm 
clip (Yasargil FE 760; Aesculap, Inc., Corporate Parkway, PA, 
USA), applied extradurally for 30 sec. The aneurysm clip was 
subsequently removed, and the fascia and skin were sutured 
separately using silk stitches.

Experimental groups. The rats were randomly divided into 
three groups: Group 1, the control group (n=6), comprised 
normal rats treated with PBS; group 2, the SCI model group 
(n=12), comprised SCI model rats treated with PBS; group 3, 
the sparstolonin B group (n=12), comprised SCI model rats 
treated with 300 mg/kg sparstolonin B (Sigma‑Aldrich; Merck 
KGaA, Darmstadt, Germany) every other day for 4 weeks.

Basso, Beattie and Bresnahan (BBB) score and water content. 
Following treatment with sparstolonin B, the rats were 
assessed for functional recovery using the BBB Locomotor 
Rating Scale  (18) and carried out by two independent 
reviewers. Following sparstolonin B treatment, rats were 
sacrificed using decollation under 35 mg/kg of pentobarbital 
sodium. The abdomens of the rats were cut open, spinal 
level T10 was peeled and spinal cord tissues were collected 
and washed with PBS. Spinal cord tissues were weighed 
as wet weight, then spinal cord tissue was heated at 68˚C 
for 72 h, and weighed as dry weight. The water content of 
spinal cord tissue was calculated by (wet weight/dry weight)
x100.

ELISA. Following treatment with sparstolonin B, rats were sacri-
ficed by decollation as above and the spinal cord acquired. Tissue 
samples (50 mg) were homogenized and dissociated in radioim-
munoprecipitation assay lysis buffer (BestBio Biotechnology, 
Shanghai, China) for 30 min on ice. The supernatants were 
collected following centrifugation at 10,000 x g for 10 min 
at 4˚C and used to measure total protein using bicinchoninic acid 
(BCA) buffer (BestBio Biotechnology). Protein (10 µg) was used 
to measure TNF‑α (E‑EL‑R0019c) and IFN‑γ (E‑EL‑R0009c) 
levels using ELISA kits (Elabscience, Wuhan, China).

Reverse transcription‑quantitative polymerase chain reaction 
(RT‑qPCR) analysis. Following treatment with sparstolonin B, 
rats were sacrificed and the spinal cord acquired as above. 
Total RNA was extracted from tissue samples using TRIzol 
reagent (Thermo Fisher Scientific, Inc., Waltham, MA, USA). 
Total RNA (500 ng) was used for reverse transcription into 
cDNA using a First‑strand cDNA Synthesis kit (Bio‑Rad 
Laboratories, Inc., Hercules, CA, USA). qPCR was performed 
using iQ SYBR Green Supermix (Bio‑Rad Laboratories, 
Inc.) on an Eppendorf Realplex2 Mastercycler (BioRad 
Laboratories, Inc.). qPCR was performed under the following 
conditions: 95˚C for 10 min, followed by 40 cycles of 95˚C 
for 20 sec, 58˚C for 25 sec and 72˚C for 30 sec. The miRNA 
expression was analyzed using the 2‑ΔΔCq method (19).

Western blot analysis. Tissue samples (50  mg) were 
homogenized and dissociated in radioimmunoprecipitation 
assay lysis buffer (BestBio Biotechnology, Shanghai, China) 
for 30 min on ice. The supernatants were collected following 
centrifugation at 10,000 x g for 10 min at 4˚C and used to 
measure total protein using bicinchoninic acid (BCA) buffer 
(BestBio Biotechnology). Proteins (50 µg) were separated 
using SDS‑PAGE on 8‑10%  gels and transferred onto 
polyvinylidene fluoride membranes. Membranes were blocked 
with Tris‑buffered saline with Tween‑20 (TBST) for 1  h 
at 37˚C and subsequently immunoblotted with anti‑tumor 
necrosis factor (TNF)‑α (sc‑8301; 1:500), interferon (IFN)‑γ 
(sc‑393089; 1:500), apoptosis regulator Bax (Bax; sc‑6236; 
1:500), TLR4 (sc‑10741; 1:500), myeloid differentiation 
primary response protein MyD88 (MyD88; sc‑11356; 1:500), 
nuclear factor (NF)‑κB (sc‑109; 1:500) and GAPDH (sc‑25778; 
1:500; all from Santa Cruz Biotechnology, Inc., Dallas, TX, 
USA) at  4˚C overnight. The membrane was washed with 
TBST and incubated with goat anti‑rabbit or anti‑mouse 

Figure 1. Structural formula of sparstolonin B.
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IgG‑horseradish peroxidase conjugated secondary antibody 
(sc‑2004 and sc‑2005; 1:5,000; Santa Cruz Biotechnology, 
Inc.) at room temperature for 1 h with agitation. The membrane 
was observed using BeyoECL Plus (Beyotime Institute of 
Biotechnology, Haimen, China) and analyzed using Image Lab 
Software version 3.0 (Bio‑Rad Laboratories, Inc.).

Caspase‑3 activity. Tissue samples (20 mg) were homogenized 
and dissociated in radioimmunoprecipitation assay lysis buffer 
(BestBio Biotechnology) for 30 min on ice. The supernatants 
were collected following centrifugation at 10,000 x g for 
10 min at 4˚C and used to measure total protein using BCA 
buffer (BestBio Biotechnology). Protein (10‑20 µg) was incu-
bated with Ac‑DEVD‑pNA (2 mM; BestBio Biotechnology) 
for 1 h at 37˚C. Absorbance values for caspase‑3 activity were 
measured at 405 nm.

Immunohistochemistry. Following treatment with spar-
stolonin B, rats were sacrificed using decollation and the 
spinal cord acquired as above. The spinal cords were fixed in 
4% paraformaldehyde for 24 h at room temperature. Tissue 
samples were cryoprotected in 30% sucrose in 0.1 M phos-
phate buffer with 0.01% sodium azide and sectioned at 15 µm. 
Tissue samples were then immersed in phosphate buffered 
saline with 0.2% Triton X‑100 (PBST) and 5% normal goat 
serum in PBST for 1 h. Then incubated overnight at 4˚C with 
primary mouse anti‑TLR4 (ab22048; Abcam, 1:1,000) and 
anti‑NF‑κB (ab16502; Abcam, 1:1,000). The samples were 
then incubated for 2 h at room temperature in a moist environ-
ment with secondary antibody Alexa Fluor fluorescent 568 
anti‑mouse (ab175471; 1:200; Abcam).

Statistical analysis. All data are presented as the 
mean ± standard deviation. Differences between groups were 
assessed using one‑way analysis of variance and followed by 
Tukey's post‑hoc test. P<0.05 was considered to indicate a 
statistically significant difference.

Results

Sparstolonin B attenuates SCI‑induced Batto, Beattie and 
Bresnahan (BBB) score and water content in rats. Following 
treatment with sparstolonin B, the effects of sparstolonin B on 
the BBB score and water content of SCI rats were analyzed. 
As presented in Fig. 2, there were significant decrease in BBB 
score and an increase in the water content of spinal cord in the 

SCI model group, compared with the control group. Treatment 
with sparstolonin B significantly recovered the decrease in 
BBB score and the increase in the water content of the spinal 
cord in SCI rats, compared with the SCI model group (Fig. 2).

Sparstolonin B attenuates the mRNA expression of proinflam‑
matory cytokines interleukin (IL‑18, IL‑6, IL‑1β and IL‑23 
in SCI rats. Subsequently, the anti‑inflammatory effects of 
sparstolonin B were analyzed in SCI rats. The expression 
levels of IL‑18, IL‑6, IL‑1β and IL‑23 were measured using 
RT‑qPCR analysis. The IL‑18, IL‑6, IL‑1β, and IL‑23 levels 
in SCI rats were increased compared with the control group 
(Fig. 3). Treatment with sparstolonin B significantly decreased 
IL‑18, IL‑6, IL‑1β and IL‑23 levels in SCI rats, compared with 
the SCI model group (Fig. 3).

Sparstolonin B attenuates the levels of TNF‑α and IFN‑γ in 
SCI rats. We determined TNF‑α and IFN‑γ levels in SCI rat 
treated by Sparstolonin B using ELISA kits. As presented in 
Fig. 4, a significant increase was observed in TNF‑α and IFN‑γ 
levels in the SCI model group, compared with the control group. 
Sparstolonin B significantly inhibited TNF‑α and IFN‑γ expres-
sion in SCI rats, compared with the SCI model group (Fig. 4).

Sparstolonin B attenuates caspase‑3 activity in SCI rats. The 
anti‑apoptotic effects of Sparstolonin B were examined in SCI 
rats. Compared with the control group, caspase‑3 activity in 
the SCI model group was significantly promoted (Fig. 5). The 
promotion of caspase‑3 activity in SCI rats was significantly 
decreased by Sparstolonin B, compared with the SCI model 
group (Fig. 5).

Sparstolonin B attenuates the monocyte chemoattractant 
protein 1 (MCP1) mRNA level in SCI rats. The present study 
investigated the effects of Sparstolonin B on MCP1 mRNA 
expression in SCI rats, using RT‑qPCR analysis. Fig. 6 demon-
strates that the MCP1 mRNA level in the SCI model group 
was significantly increased compared with the control group. 
The increased MCP1 mRNA level in SCI rats was reversed by 
Sparstolonin B, compared with the SCI model group (Fig. 6).

Sparstolonin B attenuates Bax protein expression in SCI rats. 
The present study investigated the anti‑apoptotic mechanism 
of Sparstolonin B in SCI; the Bax protein level was measured 
using western blot analysis. The results of the western blot 
analysis demonstrated that the Bax protein level in the SCI 

Figure 2. Sparstolonin B attenuates the SCI‑induced BBB score and water content in rats. Sparstolonin B attenuated the SCI‑induced (A) BBB score and 
(B) spinal water content in rats. ##P<0.01 vs. sham control group; **P<0.01 vs. SCI model group. SsnB, sparstolonin B group; SCI, spinal cord injury; BBB 
score, Batto, Beattie and Bresnahan score.
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model group was significantly upregulated, compared with the 
control group (Fig. 7). However, treatment with Sparstolonin B 
significantly suppressed Bax protein expression in SCI rats 
compared with the SCI model group (Fig. 7).

Sparstolonin B attenuates TLR4 MyD88 and NF‑κB protein 
levels in SCI rat. In order to investigate the anti‑inflammatory 
mechanism of Sparstolonin B in SCI, the TLR4 MyD88 and 
NF‑κB signaling pathway was analyzed using western blot 
analysis and immunohistochemistry. As presented in Fig. 8, 

TLR4, MyD88 and NF‑κB expression was significantly 
induced in the SCI model group, compared with the control 
group. Treatment with Sparstolonin B suppressed TLR4, 
MyD88 and NF‑κB protein levels in SCI tissue compared with 
the SCI model group (Fig. 8).

Discussion

SCI is a common injury observed in spinal surgery. Generally, 
SCI is caused by transport accidents, falling, construction 

Figure 3. Sparstolonin B attenuates the mRNA expression of proinflammatory cytokines IL‑18, IL‑6, IL‑1β and IL‑23 in SCI rats. Sparstolonin B attenuated 
the mRNA expression of (A) IL‑1β, (B) IL‑6, (C) IL‑18 and (D) IL‑23 in SCI rats. ##P<0.01 vs. sham control group; **P<0.01 vs. SCI model group. SsnB, 
sparstolonin B group; SCI, spinal cord injury; IL, interleukin.

Figure 4. Sparstolonin B attenuates the levels of TNF‑α and IFN‑γ in SCI rats. Sparstolonin B attenuated the expression of (A) TNF‑α and (B) IFN‑γ in SCI 
rats. ##P<0.01 vs. sham control group; **P<0.01 vs. SCI model group. SsnB, sparstolonin B group; SCI, spinal cord injury; IFN‑γ, interferon‑γ; TNF‑α, tumor 
necrosis factor‑α.

Figure 5. Sparstolonin B attenuates caspase‑3 activity in SCI rats. 
##P<0.01 vs. sham control group; **P<0.01 vs. SCI model group. SsnB, spar-
stolonin B group; SCI, spinal cord injury.

Figure 6. Sparstolonin B attenuates the MCP1 mRNA expression level in 
SCI rats. ##P<0.01 vs. sham control group; **P<0.01 vs. SCI model group. 
SsnB, sparstolonin B group; SCI, spinal cord injury; MCP1, monocyte 
chemoattractant protein 1.
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and industrial accidents, sports injuries and combat injury. 
In recent years, with the development of urban construction 
and the transportation industry, the incidence of acute SCI has 
been increasing annually (20). A previous epidemiological 
study demonstrated that ~11,000 new cases of acute SCI were 
reported in the USA each year (21). Acute SCI frequently causes 

a variety of complications, including respiratory dysfunction, 
respiratory failure, pneumonia, pulmonary edema, pulmonary 
embolism and other respiratory complications, which are 
the most commonly detected complications of SCI with an 
incidence rate of 67% (22). In addition, respiratory system 
complications contribute to the early mortality of patients, 

Figure 7. Sparstolonin B attenuates Bax protein level in SCI rats. Sparstolonin B attenuated the Bax protein expression level, as demonstrated using (A) western 
blotting and (B) statistical analysis, in SCI rats. ##P<0.01 vs. sham control group; **P<0.01 vs. SCI model group. SsnB, sparstolonin B group; SCI, spinal cord 
injury; Bax, apoptosis regulator Bax.

Figure 8. Sparstolonin B attenuates TLR4, MyD88 and NF‑κB protein levels in SCI rats. Sparstolonin B attenuated the TLR4, MyD88 and NF‑κB protein 
expression level, as demonstrated using (A) western blotting and statistical analysis of (B) TLR4, (C) MyD88 and (D) NF‑κB protein level. (E) TLR4 and 
NF‑κB protein levels were additionally analyzed using immunohistochemistry (magnification, x5). ##P<0.01 vs. sham control group; **P<0.01 vs. SCI model 
group. SsnB, sparstolonin B group; SCI, spinal cord injury; NF‑κB, nuclear factor‑κB; MyD88, myeloid differentiation primary response protein MyD88; 
TLR4, Toll‑like receptor 4.
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with a proportion >20‑50% (23). Although pre‑hospital first 
aid and clinical therapy has received continuous innovation 
and improvement, early mortality from acute SCI caused by 
respiratory failure remains at a high level (23). The results of 
the present study indicated that sparstolonin B significantly 
recovered the decrease in BBB score and the increase in the 
water content of the spinal cord in SCI rat.

Inflammatory reactions are the primary cause of sequential 
damage associated with SCI, and inflammation is an important 
part of the acute SCI pathophysiological mechanism (24). SCI 
promotes a series of molecular biological events which lead to 
inflammatory cell activation, arising from circulatory system 
infiltration in spinal cord tissue, pro‑inflammatory factors and 
neurotoxin release, and the generation of oxygen free radical 
and nitroso compounds which lead to cellular lesions (25). 
In the present study, it was demonstrated that sparstolonin B 
significantly decreased IL‑18, IL‑6, IL‑1β, and IL‑23 levels, 
and TNF‑α and IFN‑γ levels, in SCI rats. Liu et al (18) reported 
that sparstolonin B decreased vascular smooth muscle cell 
proliferation, migration and inflammatory responses.

Inflammatory reactions are predominantly regulated by gene 
expression. The NF‑κB family is the major regulatory factor 
for inflammatory gene expression, regulating the expression of 
numerous cytokines in central nervous system injury and control-
ling the inflammatory reactions (26). Abnormally‑activated 
NF‑κB may induce neuronal apoptosis (26). A previous study 
demonstrated that following SCI, abnormal activation of NF‑κB, 
colocalization of activated NF‑κB and its target gene product 
inducible nitric oxide synthase (iNOS) may be observed (27). In 
traumatic SCI, the expression of a number of genes regulated by 
NF‑κB has been detected, including proinflammatory cytokines 
TNF‑α, IL‑1β and IL‑6, MCP‑1, adhesion molecules intercel-
lular adhesion molecule 1 and vascular cell adhesion protein 1, 
cyclooxygenase‑2, iNOS, and matrix metalloproteinases (28). 
Direct inhibition of NF‑κB activation may reduce the expression 
of such genes associated with inflammatory reactions following 
SCI, thereby relieving inflammation and improving functional 
recovery (29). Previous studies have demonstrated that the inhi-
bition of NF‑κB alleviates inflammatory reaction in SCI (30,31). 
The results of the present study demonstrated that sparstolonin 
B attenuated caspase‑3 activity and Bax protein expression, and 
inhibited MCP1 mRNA expression, in SCI rats.

TLRs are type I transmembrane proteins. TLRs belong to 
a highly conservative pattern recognition receptor family, and 
are widely distributed on the surface of macrophages, mono-
cytes, dendritic cells, natural killer cells and lymphocytes (32). 
The TLR family includes ≥12 members, including TLR4 (33). 
TLR4 has been extensively studied due to its involvement in 
and mediation of inflammatory reactions (34). A previous study 
demonstrated that when the spinal cord is damaged, microglial 
cell are activated and inflammatory factors released (35); the 
expression of TLR4 and downstream signaling pathways serve 
roles in this process. During SCI, necrotic neurons release 
60 kDa heat shock protein mitochondrial and other endog-
enous ligands (36). In addition to the TLR4 on the cell surface 
and microglial cell activation, TLR4 is able to activate down-
stream signal transduction through the MyD88‑dependent and 
MyD88 independent pathways, activate interferon regulatory 
factor 3, NF‑κB and other transcription factors, induce spinal 
cord inflammation, provoke an immune response, release 

an inflammatory medium and lead to spinal cord sequential 
injury, necrosis and apoptosis of nerve cells (34). Necrotic or 
apoptotic nerve cells release more endogenous ligands and 
continuously activate microglial cells, thus causing a cyclical 
effect. TLR4 signal pathway activation may lead to the activa-
tion of microglial cells. It has been observed that the MyD88 
dependent‑NF‑κB signaling pathway of microglial cells 
and the mitogen‑activated protein kinase signaling pathway 
may be activated (36). Downstream inflammatory mediators 
may be released, leading to marked neuronal death (37). A 
previous study indicated that the activation of the microglial 
TLR4 signaling pathway lead to inflammatory reactions in the 
central nervous system, thereby causing apoptosis and necrosis 
of nerve cell (35). Additionally, the expression of microglial 
TLR4 may be upregulated (37).

The oxidative activity of neutrophil granulocytes and other 
inflammatory cells in the serum of patients with acute SCI has 
been demonstrated to be markedly increased (38). In addition, 
free radicals have been observed to be increased, NF‑κB may 
be upregulated and the enzymatic activity of myeloperoxidase 
may be increased (39). In addition, a previous study demon-
strated that the neuronal damage caused by SCI may lead to the 
generation and release of certain inflammatory factors or other 
proteins (40). These proteins may enter the circulation through 
the injured blood brain barrier to mediate systemic inflamma-
tory responses and lead to SCI (40). Wang et al (33) suggested 
that sparstolonin B may decreased high fat diet‑induced 
obesity in rats and inhibit lipopolysaccharide‑induced cyto-
kine production via TLR4 and NF‑κB expression in 3T3‑L1 
adipocytes. The results of the present study demonstrated 
that sparstolonin B markedly suppressed TLR4, MyD88 and 
NF‑κB protein expression in SCI tissues. Liang et al  (31) 
reported that sparstolonin B may act as a selective TLR2 and 
TLR4 antagonist by blocking early intracellular events.

In conclusion, the present study demonstrated that sparsto-
lonin B attenuated spinal cord injury‑induced inflammation 
and apoptosis in rats by modulating TLR4 trafficking. The 
results of the present study provided initial evidence that spar-
stolonin B exhibits the potential to serve as a therapeutic agent 
for protection against SCI.
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