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Tonifying-Qi-and-Detoxification Decoction attenuated injuries of
colon and lung tissues in ulcerative colitis rat model via regulating
NF-kB and p38MAPK pathway
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Background: Tonifying-Qi-and-Detoxification Decoction (TQDD) is a Chinese medicine compound.
This research probed the possible protective effects of TQDD on injuries of the colon and lung tissues in
ulcerative colitis (UC) rat model.

Methods: UC rat model was established by colon mucosal tissue sensitization combined with TNBS-
ethanol. Ninety-six rats were randomly divided into normal control (NC), model, sulfasalazine (SASP), and
TQDD (low, middle, and high dosages) groups. After 4 weeks intervention, all rats were sacrificed. The
microstructure of lung tissue was observed using hematoxylin-eosin (HE) staining. Transmission electron
microscope (TEM) was utilized to assess the ultrastructure change of alveolar epithelial type II cells (AEC-
II). The mRNA expressions of Bax, Caspase 3, nuclear factor kappa B (NF-«kB) and NF-kB inhibitor a (IKBa)
in tissues were measured via quantitative reverse transcription PCR (qRT-PCR) assay. Western blotting and
immunohistochemistry (IHC) were used to test p38MAPK, activating transcription factor 2 (ATF2), c-jun
and c-fos expressions in tissues.

Results: TQDD alleviated microstructure change of lung tissues, lung cell apoptosis and ultrastructure
alterations of AEC-II in UC rat model. Moreover, TQDD suppressed activation of NF-kB pathway in colon
and lung tissues. Besides, TQDD inhibited p38MAPK pathway in colon and lung tissues, as well as reduced
ATF2, c-jun, and c-fos expressions in colon and lung tissues.

Conclusions: This research confirmed the beneficial effect of TQDD on injuries of colon and lung tissues
in UC rat model. TQDD attenuated injuries of lung and colon tissues in colon mucosal tissue sensitization
combined with TNBS-ethanol-caused UC model via regulating NF-xB and p38MAPK pathways.
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Introduction

Ulcerative colitis (UC) is an intestinal disease dominated
by non-specific inflammatory lesions of the rectum and
colonic submucosa (1), as well as the entire colon and
terminal ileum (2). The clinical characteristics of UC are
persistent or recurrent diarrhea, stools with mucus blood
or suppuration, abdominal pain, and various systemic
symptoms (3). The disease is very difficult to cure and
current treatment is mainly directed to symptom relief (1).
Complications of UC include toxic megacolon, intestinal
perforation, and lower gastrointestinal bleeding, which
threaten the health of patients and cause them great
anxiety (4). UC can also cause lung damage, resulting in
a decrease of gas transfer and increase of residual volume:
total lung capacity (RV'TLC) ratio (5,6). Recent years, with
changes of dietary habits, the prevalence of UC has risen
sharply.

Current treatments for UC include 5-aminosalicylic
acid (5-ASA), sulfasalazine (SASP), glucocorticoids,
immunomodulators, and biological agents (7,8), and
although these drugs have some effect, more therapeutic
strategies are required. Due to their multi-target,
effectiveness, and safety, traditional Chinese herbal
compounds are often used in the treatment of multiple
human diseases, including UC (9,10), and have attracted
increasing attention in the last few years. Zheng et al. (11)
reported a clinical randomized controlled trial concerning
traditional Chinese medicine combination therapy for
patients with steroid-dependent UC. It is believed that
herbal compounds not only obviously improve the
symptoms of UC via promoting ulcer healing, but also
reduce the adverse responses of Western medicine (10).

Tonifying-Qi-and-Detoxification Decoction (TQDD)
is an herbal compound containing Glycyrrhiza uralensis
Fisch, Angelica sinensis, Salvia miltiorrhiza Bunge, Houttuynia
cordata Thunb, Scutellaria baicalensis Georgi, and Radix
Sophora flavescens, which was established by an experienced
practitioner of Chinese medicine, named Xinyue Wang.
Earlier literatures reported that both Radix Astragali
and Radix Angelicae Sinensis exerted excellent anti-
inflammatory activity in multiple human diseases (12,13).
More importantly, Yang er a/. (14) discovered that both
the Huangqi Jiegeng Decoction and Huangqi Huanglian
Decoction exerted a predominant advantage in alleviating
local inflammation and pathological damage of the lung
and intestinal tract in UC. Based on the etiology and
pathogenesis theory of Chinese medicine, tonifying Qi and
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activating blood are two important therapeutic principles
in UC. However, until now, the efficacy and pharmacologic
mechanism underlying the application of TQDD on UC
remains unknown.

In the current research, colon mucosal tissue sensitization
combined with TNBS-ethanol was used to establish UC
rat model (6). By setting the SASP treatment as a positive
control, the potential of TQDD in the treatment of UC
was explored. The effects of SASP and TQDD treatment
on UC-related lung damage were investigated, along with
the internal mechanism related to the NF-«xB pathway and
p38MAPK pathway. This is the first study concerning the
beneficial effects of TQDD on UC. The findings of our
research will provide theoretical and experimental evidences
for further probing the therapeutic potential of TQDD
on UC. We present the following article in accordance with
the ARRIVE reporting checklist (available at https://atm.
amegroups.com/article/view/10.21037/atm-22-892/rc).

Methods
Animal experiments

Experiments were performed under a project license (No.
2017024) granted by Laboratory Animal Ethics Committee
of North China University of Science and Technology, in
compliance with national guidelines for the care and use of
animals. We purchased 96 healthy male Wistar rats (male,
weighing 20010 g) from Beijing Huafukang Biotechnology
Co., Ltd. (Beijing, China) and housed them in our
laboratory (25 °C 12 h night-dark cycle, free access to water
and food) for 1 week to adapt to the new environment. Rats
were then weighed and randomly divided into a negative
control (NC) group, UC model group, sulfasalazine
enteric-coated tablets (SASP) group, and TQDD group
(low, middle, and high dosages) with 24 rats in each group.
In addition, five healthy New Zealand white rabbits
(male, weighing 2.5 kg) were purchased from Jinmuyang
Laboratory Animal Breeding Co., Ltd. (Beijing, China).
Colon mucosal tissue sensitization combined with
TNBS-ethanol stimulation was utilized to establish the
UC rat model. Briefly, rabbits were sacrificed by air
embolization, colon tissue was sampled, and mucosa tissue
was isolated to mix with an equal volume of 0.9% saline
solution. Following centrifugation (3,000 rpm, 30 min,
4 °C), the supernatant was harvested to be re-suspended
in the same volume of complete Freund’s adjuvant.
Subsequently, the re-suspended solution was injected into
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Table 1 Primers information for gPCR assay

Name Sequence (5'-3')
Bax
Forward TGCTTCAGGGTTTCATCCAG
Reverse GGCGGCAATCATCCTCTG
Caspase 3
Forward ACATGGCGTGTCATAAAATACC
Reverse CACAAAGCGACTGGATGAAC
NF-xB
Forward GAAACCCTTTCTCTACTACCCC
Reverse GATGCCTGTGTTGGATTTAGTG
IxBa
Forward CGTGTCTGCACCTAGCCTCTATC
Reverse GCGAAACCAGGTCAGGATTC
GAPDH
Forward GACATGCCGCCTGGAGAAAC
Reverse AGCCCAGGATGCCCTTTAGT

gPCR, quantitative PCR; NF-«B, nuclear factor kappa B; IxBa,
NF-xB inhibitor a.

the toes and groin of the rats (8 mg/each rat) on the Ist,
15th, and 22nd day, respectively. Rats were then fasted
for 24 h while allowed free access to water before being
anesthetized using Zoletil-50 (55 mg/kg) by intramuscular
injection. TNBS-50% ethanol solution was then slowly
placed into the colon (100 mg/kg) via the anus advanced to
8 cm proximal. The anus was kept high until rats awakened
from anesthesia, and except for those in the NC group,
all were subjected to stimulation. Moreover, SASP was
prepared into aqueous solution after ultrasonic pulverization
to 0.125 g/mL, and 1 mL SASP aqueous solution was given
through the anus to rats in the SASP group. TQDD was
decocted with deionized water twice, and the decoction was
percolated and settled using ethanol extraction methods.
For rats in the TQDD-low, middle, and high groups,
8.285, 16.57, and 33.14 g/kg (equal to twice the dosage for
adults in clinical use) TQDD was given through the anus,
respectively.

Following anaesthetization and sacrifice, the lung
and colon tissues of rats were separated for subsequent
experiments. Blood was harvested from abdominal aorta to
separate serum, which was stored at -80 °C.
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Hematoxylin-eosin (HE) staining

Lung and colon tissues were placed in 4% paraformaldehyde
solution (24 h, 4 °C) and then embedded using paraffin
and sliced into 6 pm sections. After de-paraffinizing in
xylene solution and dehydration with a gradient ethanol
solution, the sections were in turn dyed using hematoxylin
solution, differentiated in 1% hydrochloric acid alcohol,
dyed using eosin solution, and mounted with neutral
resin. Results were observed under an optical microscope

(Olympus, Japan).

Transmission electron microscope (TEM)

TEM was employed to observe the ultrastructure changes
to alveolar epithelial type II cells (AEC-II), while isolation,
culture, and verification of AEC II was performed as earlier
described by Dobbs et /. (15) To observe the ultrastructure
of AEC II in each group, samples were prepared as follows:
AEC II was fixed into glutaraldehyde solution for 24 h,
rinsed with PBS three times, fixed with 1% osmium acid
for 1 h, rinsed with PBS, dehydrated with gradient ethanol
solution, embedded using resin, sliced to 50 nm section, and
dyed using uranyl acetate and lead citrate solution. Results
were examined using a TEM (Olympus, Tokyo, Japan).

Quantitative reverse transcription PCR (qRT-PCR)

Total RNAs were collected using Trizol reagent. cDNA
was synthesized with the help of a PrimeScript'™ RT
Reagent Kit with a gDNA Eraser (Takara Biotechnology,
Beijing, China) by using 2.0 pg total RNAs as temple.
A SYBR Green qPCR kit (Beyotime Biotechnology,
Shanghai, China) was used to test mRNA levels of nuclear
factor-kappa B (NF-xB), NF-«B inhibitor o (IxBe), Bax,
and Caspase 3 with GAPDH as an internal control. The
primer’s sequences are illustrated in 7able 1.

Western blotting assay

"Total proteins were collected by RIPA lysis buffer (Applygen,
Beijing, USA) and detected by BCA kit (CW Biotech Co.,
Beijing, China). Proteins were then separated on SDS-
PAGE gel and transferred to polyvinylidene fluoride
(PVDF) membrane. Following blockage with 5% non-fat
milk for 1 h, the PVDF membrane was incubated with anti-
p38MAPK antibody (1:200, Santa Cruz Biotechnology,
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TQDD

Low Middle High

Figure 1 TQDD alleviated microstructure changes in lung tissues and ultrastructure damage of AEC-II in UC rat model. (A) HE

staining was carried out to assess the microstructure change of lung tissues in each group. 200 pm. (B) TEM was performed to observe

the ultrastructure alterations of AEC-II in each group. 1 pm. TQDD, Tonifying-Qi-and-Detoxification Decoction; NC, negative control;

SASP: sulfasalazine; AEC-II, alveolar epithelial type II cells; UC, ulcerative colitis; HE, hematoxylin-eosin; TEM, transmission electron

microscope.

Santa Cruz, USA) or anti-B-actin antibody (1:1,000,
Zhongshan Biotech, Beijing, China) overnight at 4 °C. After
washing with Tris buffer solution-Tween (TBST) solution,
the PDVF membrane was incubated with IgG-HRP
(1:1,000, Applygen, Beijing, China) for 2 h. Results were
observed using enhanced chemiluminescence technique,
and data were analyzed using Image-Pro Plus 6.0 software.

Immunobistochemistry (IHC) assay

IHC assay was carried out to assess activating transcription
factor 2 (ATF2), c-jun, and c-fos expressions in lung and
colon tissues. Briefly, 6 pm lung or colon sections were de-
paraffinized in xylene solution and hydrated in a decreasing
gradient ethanol solution. Sections were then treated with
citrate antigen retrieval solution (Beyotime Biotechnology,
20 min, 95 °C), permeabilized using 0.5% Triton X-100
solution (20 min), incubated with 3% H,O, solution, and
coated with 3% bovine saline albumin (BSA, Beyotime
Biotechnology). Sections were then treated with anti-
ATF2 antibody (1:250), anti-c-jun antibody (1:250), and
anti-c-fos antibody (1:250, Abcam Biotechnology, MA,
USA) overnight at 4 °C and HRP-conjugated secondary
antibody for 60 min. Relative expressions were visualized
using a diaminobenzidine (DAB) solution (Beyotime
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Biotechnology) and the cell nucleus was stained using
hematoxylin solution. Results were observed under a
microscope (Nikon, Japan).

Statistical analysis

Graphpad Prism 9.0 software was utilized for statistical
analysis and results were exhibited as mean = SD. One-
way ANOVA was performed for gauging P values with a
significance level of P<0.05.

Results

TQDD alleviated microstructure change of lung tissues in
UC rat model

No rats died during experiment. After sacrifice, the lung
and colon tissues of all rats were separated. There were no
adverse events in each experimental group. HE staining
was utilized to observe the microstructure of lung tissues.
Figure 14 shows that while the lung structure of rats in
the NC group was clear and without edema or fibrosis,
there was considerable lymphocyte infiltration in the lung
tissues of the model group. The pulmonary interstitial
fibrous hyperplasia was arrested, and collagen proliferated
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Figure 2 TQDD inhibited lung cell apoptosis in UC rat model. (A,B) The mRNA expressions of Bax and Caspase 3 in lung tissue
of each group were measured via QqRT-PCR. **, P<0.01 vs. NC group; *, P<0.05, ¥ P<0.01 vs. model group. TQDD, Tonifying-Qi-

and-Detoxification Decoction; NC, negative control; SASP: sulfasalazine; UC, ulcerative colitis; qRT-PCR, quantitative reverse

transcription PCR.

around bronchi, small bronchi, and small vessels, which
were surrounded by many collagen fibers, and extended
to the pulmonary interstitium, characterized with sheets
and bundles. The bronchial wall was thickened and
deformed, and the vascular wall was thickened with some
pulmonary alveoli fused to form bullae. In the SASP group,
inflammatory cell infiltration was still obvious. Relative to
the model group, the bronchial and vascular wall thickening
was improved but fibrous hyperplasia around the airway
was still severe. However, in the TQDD group, the
degree of pulmonary consolidation and pulmonary fibrosis
were significantly reduced compared with model and
SASP groups, showing only a small amount of interstitial
fibrous hyperplasia. The bronchial wall thickening was
also significantly improved, and was most significant in
the middle dose TQDD group. These results suggested
that TQDD could alleviate microstructure change of lung
tissues in UC rat model.

TQDD relived the ultrastructure damage of AEC-1I in UC
rat model

The ultrastructure of AEC-II in each group was then
observed by TEM. As shown in Figure 1B, in the NC
group, chromatin distribution in the nucleus was uniform,
and organelles such as mitochondria and endoplasmic
reticulum in the cytoplasm were morphologically normal
with dense of lamellar bodies. While the villi were observed

© Annals of Translational Medicine. All rights reserved.

on the surface of the cell membrane, mitochondrial edema,
endoplasmic reticulum expansion, perinuclear expansion,
interstitial collagen proliferation, villus reduction, and an
increase in cell volume were observed in the model group.
Compared to the NC group, the main amelioration of
AEC-II ultrastructure in TQDD groups were nuclear
chromatin condensation, lamellar bodies decreased, and an
interstitial collagen proliferation. Only a small amount of
mitochondrial edema, endoplasmic reticulum dilatation,
and interstitial collagen proliferation were observed in the
low-dose TQDD group, while there was an occasional
lamellar body vacuolation in the high-dose TQDD group.
These results suggested that TQDD could relieve the
ultrastructure damage of AEC-II in UC rat model.

TQDD inbhibited lung cell apoptosis in UC rat model

The lung cell apoptosis of each group was then evaluated
via testing Bax and Capase 3 mRNA levels. As shown in
Figure 24,2B, relative to the NC group, both Bax and
Caspase 3 expressions in lung tissues were raised (P<0.01
for Caspase 3 expression). Compared to the model group,
SASP or TQDD treatment decreased the Bax and Caspase
3 mRNA levels in lung tissues (P<0.01 for Caspase 3
expression in TQDD-low and TQDD-middle groups, and
P<0.05 for Caspase 3 expression in TQDD-high group).
These outcomes suggested that TQDD could inhibit lung
cell apoptosis in UC rat model.
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Figure 3 TQDD suppressed activation of NF-kB pathway in colon and lung tissues of UC rat model. The mRNA expressions of NF-kB
(A,B) and IxBo (C,D) in colon and lung tissues of each group were tested via gqRT-PCR. *, P<0.05, **, P<0.01 vs. NC group; ™, P<0.01 vs.
model group. TQDD, Tonifying-Qi-and-Detoxification Decoction; UC, ulcerative colitis; NC, negative control; SASP, sulfasalazine; NF-

kB: nuclear factor kappa B; IkBa, NF-«B inhibitor o; qRT-PCR, quantitative reverse transcription PCR.

TQDD suppressed activation of NF-xB pathway in colon
and lung tissues of UC rat model

NF-«B pathway is a key inflammation-related pathway in
cells. Subsequent experiments were carried out to measure
NF-«B and IxkBa mRNA levels in colon and lung tissues.
Results in Figure 3A4,3B illustrated that NF-kB mRNA
expressions in both colon and lung tissues were noticeably
raised in the model group compared to the NC group
(P<0.01). TQDD treatment lowered the NF-kB mRNA
expressions in both colon and lung tissues (P<0.01),
while SASP treatment only reduced it in colon tissues
(P<0.01). However, the mRNA expressions of IxkBa showed
contrary phenomenon, and relative to the NC group, the
IxBo mRNA expressions in both colon and lung tissues
were notably lowered in the model group (Figure 3C,3D,
P<0.05 or P<0.01). TQDD treatment enhanced the IxBa
expressions in both colon and lung tissues (P<0.01 for colon
tissues in the TQDD-low group), while SASP treatment

had no significant effects in colon and lung tissues. These

© Annals of Translational Medicine. All rights reserved.

results suggested that TQDD could suppress the activation
of NF-xB pathway in colon and lung tissues in UC rat
model.

TQDD inhibited p38MAPK pathway in colon and lung
tissues of UC rat model

p38MAPK pathway was discovered to take part in UC
development, and herein, its protein level in colon and lung
tissues was assessed by Western blotting. Figure 44,4B showed
that relative to NC group, the p38MAPK protein level
in lung tissue was increased in the model group (P<0.05).
Moreover, compared to the model group, p38MAPK levels
in colon and lung tissues were decreased in the TQDD
group (P<0.01 for colon tissue in TQDD-low and middle
groups). ATF2, c-jun, and c-fos were key downstream
molecules of p38MAPK in cells. IHC was performed to
evaluate their expressions in each group. Results showed
that the expressions of ATF2, c-jun, and c-fos in colon and

Ann Transl Med 2022;10(8):455 | https://dx.doi.org/10.21037/atm-22-892
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Figure 4 TQDD inhibited p38MAPK and ATF?2 expressions in colon and lung tissues of UC rat model. (A,B) Western blotting was utilized
to assess p38MAPK protein levels in colon and lung tissues. (C,D) IHC assay was performed to evaluate ATF2 expressions in colon and lung
tissues. 100 pm. *, P<0.05 vs. NC group; ¥, P<0.05, # P<0.01 vs. model group. TQDD, Tonifying-Qi-and-Detoxification Decoction; UC,

ulcerative colitis; NC, negative control; SASP, sulfasalazine; IHC, immunohistochemistry; ATF2, activating transcription factor 2.
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lung tissues were all increased in the model group, relative
to the NC group (Figure 4C,4D, Figure 5SA-5D, P<0.01 for
c-fos expression in lung tissues), while SASP or TQDD
treatment partially reversed their increased expression
in colon and lung tissues (P<0.05 or P<0.01 as figure
shown). These results suggested that TQDD could inhibit
p38MAPK pathway in colon and lung tissues of UC rat
model.

Discussion

As an inflammatory disease of the gastrointestinal tract, UC is
very difficult to cure (1) and the World Health Organization
considers it a Modern Difficult Disease (16). Recurrence
of the disease is common and usually accompanied with
parenteral lesions which mainly occur in the lungs (6).
Previous literature reported that there was an association
between UC and subclinical pulmonary abnormalities (17),
which mainly manifested in the reduction of gas transfer
and elevation of RV:'TLC ratio (18). TQDD is a Chinese
medicine compound, and we have shown it could alleviate
lung structure injury and lung cell apoptosis in UC rat
model. Moreover, TQDD suppressed the NF-kB and
p38MAPK pathways in colon and lung tissues of UC rat
model.

The pulmonary blood-gas barrier is a semi-permeable
structure composed of the alveolar epithelial barrier,
extracellular matrix, and pulmonary microvascular
endothelial barrier, which are responsible for the exchange
of oxygen and carbon dioxide in alveoli and blood (19,20).
Integrity of the barrier is essential for pulmonary air
exchange and preventing the reflux of substances in
the blood into the interstitium and alveolar space (19).
Disruption of the pulmonary blood-gas barrier leads to the
entry of fluids, proteins, and inflammatory mediators into
the alveolar space, which is the main pathological basis of
lung injury (21,22). AEC-II are the main constituent cells
of the pulmonary blood-gas barrier, which can synthesize
and secrete pulmonary surfactant to repair lung tissue
injury (23). In this research, we discovered that severe lung
microstructure injury and cell apoptosis occurred in UC
rat model and was accompanied by ultrastructure damage
of AEC-II. TQDD treatment could improve the lung
microstructure injury, cell apoptosis, and ultrastructure
damage of AEC-II, showing it could exert a protective
effect on UC-related lung injury.

NF-«B is a nuclear transcription factor in cells. As
the convergence point of a variety of signal transduction

© Annals of Translational Medicine. All rights reserved.
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pathways, it is not only involved in immune regulation,
the inflammatory response, tumor development, and
other physiological and pathological processes, but also
participates in modulation of infection, cell cycle, cell
differentiation, and apoptosis (24,25). NF-«xB has been
shown to be activated in UC, which can stimulate the
secretion of multiple inflammatory cytokines to form
an inflammatory cascade (26). Suppression of NF-«B
was demonstrated to slow UC development (27), while
activation was verified to promote UC progression (28).
Previous literatures reported that some components of
TQDD exerted excellent anti-inflammatory activity via
regulating NF-kB pathway (29,30). For example, the
glycyrrhetinic acid extracted from Glycyrrhiza uralensis Fisch
was demonstrated to suppress NF-«xB activation in TNF-
a-induced hepatocytes (29). The polyhydroxyflavonoids
extracted from Scutellaria baicalensis Georgi also exerted
anti-inflammatory activity (30). Herein, we found NF-«xB
activity was enhanced both in colon and lung tissues of UC
rat model, in which SASP or TQDD treatment suppressed
the increase in NF-«xB activity. Further, the expression
of IKBa, the inhibitor of NF-kB, showed an opposite
tendency. These findings show TQDD relieved colon and
lung injuries in UC rat model by suppressing the NF-xB
pathway.

MAPKs are important signaling systems for
eukaryotic cells to mediate extracellular to intracellular
responses (31). As a representative member of the MAPK
family, p38MAPK exerts a critical regulatory influence on
cellular inflammation, proliferation, stress, apoptosis, and
tissue repair, which can be activated by various stresses,
cell growth factors, and inflammatory cytokines (32).
Downstream signaling proteins activated by p38MAPK
transmit the stimulation signal to the nucleus and
activate ATF2, c-jun, and c-fos to regulate its binding
to transcription factor activating proteins, and affecting
the transcriptional activity of DNA (33-35). Evidence
confirms that p38MAPK pathways also participate in the
pathogenesis of UC (36). Furthermore, earlier literature
found that p38MAPK activation can directly activate IxB
kinase, leading to phosphorylation of IkB protein, which in
turn caused the activation of NF-xB (37). Moreover, earlier
studies also found that some components of TQDD exerted
excellent anti-inflammatory activity via regulating MAPK
pathway (38,39). For example, Pu e 4/. (38) discovered that
baicalein isolated from Scutellaria baicalensis Georgi could
attenuate pancreatic inflammatory damage via modulating

MAPK pathway. Li er al. (39) found that sophoraflavanone
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Figure 5 TQDD reduced c-jun and c-fos expressions in colon and lung tissues of UC rat model. (A-D) The c-jun and c-fos expressions in
colon and lung tissues were tested via IHC assay. 100 pm. **, P<0.01 vs. NC group; * P<0.05, ™ P<0.01 vs. model group. TQDD, Tonifying-
Qi-and-Detoxification Decoction; UC, ulcerative colitis; SASP, sulfasalazine; IHC, immunohistochemistry; NC, negative control.
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G extracted from Radix Sophora flavescens induced apoptosis
of human leukemia cells through blocking MAPK
activation. In this research, we found p38MAPK protein
levels were raised in colon and lung tissues of UC rat model,
which was accompanied by increases of ATF-2, c-jun, and
c-fos expression. SASP or TQDD treatment reduced the
p38MAPK protein level, as well as ATF-2, c-jun, and c-fos
expression in colon and lung tissues. These findings show
TQDD relieved colon and lung injuries of UC rat model
also via suppressing the p38MAPK pathway.

In conclusion, this research confirmed the beneficial
effect of TQDD on colon and lung tissues in UC rat model
via regulating NF-«B and p38MAPK pathways. Considering
the differences between groups in some results of our
research were not statistically significant, more experiments
are needed to further explore the effects of TQDD on UC
in the future by altering its dosage. Moreover, whether
there is an interaction between NF-kB and p38MAPK
pathways in UC progression requires clarification. These
findings may be helpful for finding effective interventions
against the target and exploring therapeutic methods that
can simultaneously protect and repair the lung-intestinal
barrier in UC patients.
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