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Objective. Acute-on-chronic liver failure (ACLF) is a group of chronic liver diseases and caused by acute internal and external liver
injury. Wenyang Huazhuo Tuihuang (WYHZTH) formula had a good clinical effect on promoting the resolution of jaundice. The
aim of this study is to further investigate the mechanism of the WYHZTH formula in the ACLF rat model. Methods. The ACLF rat
model was constructed by combining human serum albumin with LPS and D-gal. WYHZTH was used to intervene and treat. The
cytokines IL-17, IL-23, IL-10, and TGF-f were detected by ELISA and fluorescence-quantitative PCR. Flow cytometry was used to
detect the percentage of Th17 and Treg cells in the peripheral blood and liver tissues of each group of rats. The pathological changes
in the liver tissue were detected by hematoxylin-eosin staining, immunohistochemistry, and electron microscopy. Results.
Compared with the ACLF group, the WYHZTH formula and Thy significantly decreased the levels of ALT, AST, and CHE in the
ACLF group. After drug intervention, apoptosis was significantly reduced. The PCNA expression decreased in the ACLF model
group but increased in the WYHZTH or Thy group. Under transmission electron microscope, hepatocytes in the ACLF group
showed obvious necrosis. After drug intervention, hepatocyte necrosis was reduced with most of the structure returning to
normal. Conclusion. This present study demonstrated that WYHZTH formula may protect against acute-on-chronic liver failure,

which may be related to the inhibition of Th17/Treg cell imbalance.

1. Introduction

Liver failure is a serious clinical syndrome, which is char-
acterized by massive necrosis of hepatocytes caused by
varijous acute or chronic injuries caused by drinking, hep-
atotoxic drugs, or virus infection, such as hepatitis B virus
(HBV) and hepatitis C virus (HCV) [1-3]. Acute-on-chronic
liver failure (ACLF) is a concept that was first widely used in
liver disease intensive care units to distinguish patients who
were treated with artificial livers as a way to liver trans-
plantation [4]. In 2009, the Asia Pacific Association for the
Study of the Liver (APASL) first defined the concept of
ACLF. ACLF is an acute injury of liver function that occurs
on the basis of chronic liver disease, and it is related to
multiple organ failure and high mortality [5-7]. Therefore,

new strategies to prevent the disease progression of liver
failure are urgently required.

In recent years, Th17/Treg balance in liver failure has
become a research hotspot [8, 9]. CD4+ T lymphocytes, as
helper T cells, play an important regulatory role in the body’s
immune response and inflammatory response, and Treg/
Th17 is derived from the initial CD4+ T cells (ThO), which
antagonize each other in differentiation and function, and is
closely related to the inflammatory response, which is in-
volved in the occurrence of viral hepatitis, cirrhosis, and
acute or chronic liver failure [10-13].

Currently, the treatment of liver failure mostly adopts
comprehensive measures such as removing the cause and
regulating immune function, but there is still no break-
through progress, and there are many complications and
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high mortality. So far, there was no western medicine that
could inhibit the progress of ACLF, while in a previous
study, Wenyang Huazhuo Tuihuang (WYHZTH) formula is
composed of Baifu tablets, dried ginger, Yin Chen, raw
rhubarb, Chishao, Polygonum cuspidatum, ginseng, atrac-
tylodes, and licorice, which have a good clinical effect on
promoting the resolution of jaundice and removing the
dampness of the liver, gallbladder, spleen, and stomach,
thereby clearing away heat and removing fire. At the same
time, studies have pointed out that it also has a diuretic effect
[14, 15], which shows a delightful prospect for liver function
[16].

Our study was to deeply explore the mechanism of
WYHZTH formula in the ACLF rat model. We intended to
use Wenyang Huazhuo Tujhuang Recipe (WYHZTHR) to
treat the ACLF model, evaluate the expression changes of
CD4+ T cell subsets, clarify the protective effect of
WYHZTHR on liver tissue damage, explore the targets of
action of Chinese medicine in the treatment of ACLF, and
provide a new theoretical basis for the prevention and
treatment of ACLF by Chinese medicine.

2. Materials and Methods

2.1. Materials. The herbal WYHZTH formula was decocted
by the Traditional Chinese Medicine Laboratory Center of
the First Affiliated Hospital of Guangxi University after the
identification of crude drugs was confirmed. Thymopentin
injection (M107827, Aladdin), 20% human serum albumin
(HSA), D-galactosamine (D-Gal), and lipopolysaccharide
(LPS) were purchased from Sigma. The other reagents used
were as follows: hematoxylin-eosin (Cat. No. E8090, G1140,
G8590, Solarbio); protein marker, BCA protein concen-
tration determination kit (Cat. No. XY-MY-0112, XY-
MY-0096, Shanghai Xuanya), PVDF membrane, ECL
luminescence reagent (Cat. No. XF- P3360, ZDSJ140, Xinfan
Company), Tween-20 (Cat. No. PW0028, LEAGEN Com-
pany); RIPA tissue cell rapid lysate (Cat. No. BL504A,
Biosharp); Nephrin, Podocin, LC3-I/II, Beclinl, P62,
AMPK, and GAPDH protein primary antibody (Cat. Nos.
PAB40854, PAB44275, PAB34124, PAB44768, PAB35470,
PAB30970, and PAB36269, Bioswamp); p-AMPK and
p-ULK1 (Cat. Nos. 50081S and 14202S, CST); goat anti-
rabbit IgG (Cat. No. SAB43714, Bioswamp); and MaxVision
TM secondary antibody and HRP-polymer (Cat. No. Kit-
5020, Maixin).

2.2. Animal Model. Sprague Dawley (SD) rats, equal number
of rats of either sex, 8 weeks old, weighing about 250 g, with a
total of 90 were used. The animals come from Three Gorges
University. Laboratory animal license number: SYXK (E)
2018-0104, certificate No. 42010200003097. They were raised
under SPF conditions. The temperature was 22-26°C, rel-
ative humidity 50-60%, artificial light and dark for 12 hours,
and adaptive feeding for 1 week.

According to the random number table method, 15 rats
were selected as the normal control group and the other 75
rats were model groups. 20% human serum albumin was
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used to construct a rat model of liver cirrhosis [17]. The rats
were injected with 20% human serum albumin at 15 mg/kg
through the tail vein twice a week, and the model was formed
after 6 weeks. Based on liver cirrhosis, the ACLF rat model
was constructed by intraperitoneal injection of lipopoly-
saccharide (LPS 100 ug/kg) and D-galactosamine (D-Gal
400 mg/kg) [17].

2.3. Drug Intervention and Animal Groups. After the model
was successfully constructed, the rats were divided into 6
groups for drug intervention, each with 15 rats: ®ONormal
control group (NC): no treatment, fed with ordinary feed;
®@Acute-on-chronic liver failure model group (ACLF):
equal volume of drinking water gavage. ®Thymopentin
group (ACLF + Thy) :thymopentin 0.11 mg/(kg-d) injected
and administered for 6 weeks; @ WYHZTH low-dose group
(ACLF+WYHZTH-L): 0.23g/(kg-d) was given by intra-
gastric administration for 6 weeks; ® WYHZTH middle-
dose group (ACLF+WYHZTH-M): 0.46 g/(kg-d) suspen-
sion was gavaged for 6 weeks; and ® WYHZTH high-dose
group (ACLF + WYHZTH-H): 0.92 g/(kg-d) suspension was
gavaged for 6 weeks. The WYHZTH group and the thy-
mopentin group were planned to be administered by gavage
5 days before the model was started, continued until 48 h
after the success of the model, twice a day with an interval of
12h, and the amount of gavage liquid was 2 mL/100 g per
day.

2.4. General Behavior Observation. During the experiment,
the body weight (BW) of the rats was recorded every week,
and the weight changes of the rats in each group compared
with the NC group were statistically analyzed.

2.5. Biochemical Index Detection. After aseptic blood col-
lection from the abdominal aorta, the whole blood was
centrifuged at 3000 rpm for 15min, and the serum was
collected. The alanine aminotransferase (ALT), aspartate
aminotransferase (AST), and cholinesterase (CHE) in the
serum were detected by an automatic biochemical analyzer.

2.6. HE Staining. After the drug intervention completed, all
rats were sacrificed. The liver tissue was dissected and then
fixed with 4% paraformaldehyde solution for more than 24
hours, dehydrated with absolute ethanol, respectively, at
70%, 80%, 90%, and 95% gradient elution for 30 min,
dehydrated with absolute ethanol twice and transparent with
xylene, embedded in paraffin, and cut into tissue slices with a
thickness of 5 ym. After staining, the pathological changes in
the liver tissue were observed, especially hepatocyte damage,
and photos were taken under a light microscope.

2.7. TUNEL Method. According to the literature [18], after
fixation, the liver tissue is paraffin-embedded and sectioned.
The sections had undergone routine dewaxing and hydra-
tion. According to TUNEL test kit instructions, DAB was
added into the sections for color rendering and restained
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with hematoxylin. 5 high-power lens fields were randomly
selected; each lens count 100 hepatocyte nuclei in each field,
and the percentage of apoptotic cells was calculated.

2.8. Immunohistochemical Assay. After antigen retrieval,
paraffin sections were placed in 3% H,0, and blocked for 10
minutes to eliminate endogenous peroxidase activity. And
then, it was blocked and incubated with 10% goat serum for
30 min. Primary antibody (proliferating cell nuclear antigen,
PCNA, 1:200 dilution) was added and incubated at 4°C in a
humidified box overnight. Then, the secondary antibody
(1:200) was added dropwise and incubated at 37°C for
30 min. The substrate DAB was added to develop color.
When the color change of the section was observed, the
staining solution was washed off with tap water immediately.
Hematoxylin was counterstained for 3 min, differentiated
with 1% hydrochloric acid and alcohol, and rinsed with tap
water for 10 min. Gradient alcohol dehydration was per-
formed. Xylene is transparent, and the film is mounted with
aneutral gum. The regeneration of liver cells is observed, and
pictures were captured under a microscope.

2.9. Transmission Electron Microscope. The liver specimens
were fixed with 2.5% glutaraldehyde and 1% hungry acid,
embedded in epoxy resin and sectioned after being dehy-
drated by ethanol and acetone, and then double stained with
saturated uranyl acetate and lead citrate. Finally, we ob-
served the change in the ultrastructure of the liver tissue
under a transmission electron microscope.

2.10. Enzyme-Linked Immunosorbent Assay. The serum of
rats was collected in each group, 50 uL of different con-
centrations of standards and samples to be tested on the
ELISA plate and 50 uL PBS were added to the blank wells.
50uL of enzyme-labeled IL-17, IL-23, IL-10, or TGEF-f
antibody was added to each well, except for blank wells.
After sealing the plate with a sealing film, incubate at 37°C
for 30 min, carefully remove the sealing film, discard the
liquid, and spin dry. 50 uL of A developer and 50 L of B
developer were added and develop the color at 37°C for
10 min in the dark. Finally, 50 4L of stop solution was added
to stop the reaction and the absorbance (OD value) of each
well was measured at 450 nm wavelength. A standard curve
was drawn with the concentrations of the standards as the
abscissa and the OD values as the ordinate, and the con-
centration of IL-17, IL-23, IL-10, and TGF-f was calculated
in the sample according to the OD value.

2.11. Real-Time Fluorescence Quantitative PCR. The total
RNA of liver tissue was extracted by the Trizol method;
reverse transcription was performed according to the
TAKARA rapid ¢cDNA first-strand generation Kkit; the
generated cDNA was used as a template for fluorescence
quantitative PCR amplification. Designing and synthesizing
of each qRT-PCR primer: IL-17-F CCCTCA-
GACTACCTCAACCG, IL-17-R GCTCTCAGGC
TCCCTCTTC; IL-23-F TGCTGCTCACGGTCACTT, IL-

23-RGCTTTGTGGCATCCTGG; IL-10-FGGTTGTCGTCT
CATTCTGAAAGA, IL-10-R GGTAGAGGACCCAAG
TTCGTTAAGA; TGF-B-F ACCAACTATTGCTITCAG
CTC, TGF-B-RCTTGCAGGAGCGCACGATCA; FOXP3-
FCTGGGAAGATGGCATTGAC, FOXP3-RCACTCTC-
CACTCGCACAAA; GAPDH-FCCTTCCGTGTTCCTAC,
GAPDH-RGACAACCTGTTCCTCA. All primers were
synthesized by Wuhan Tianyi Huiyuan Company. PCR
reaction conditions were as follows: predenaturation at 95°C
for 3min; 95°C for 55, 56°C for 10s, 72°C for 25s, total 40
cycles, and 72°C for 10min. The Bio-Rad fluorescent
quantitative PCR instrument was used to determine the Ct
value. The Ct value is standardized with the Ct value of
GAPDH, and the relative fold is calculated by 274", and
the data are recorded and carried out by ABIprism7300SDS
software.

2.12. Flow Cytometry. 1 ml of anticoagulated whole blood
sample was taken from each group of rats. After separating
the cells, IL-17 and CD4 labeling were used and the fre-
quency of Th cells was detected. Meanwhile, CD4, CD25,
and Foxp3 labeling was used, and the frequency of Treg cells
was detected on a flow cytometer.

2.13. Statistical Analysis. SPSS 21.0 was used for data
analysis. The t-test for the comparison of the two sample
means was statistically processed. The data were expressed as
the X + s, and the comparison of percentages was performed
by the y* test; the comparison between multiple groups was
performed by one-way ANOVA analysis, and P <0.05 in-
dicates the difference was significant.

3. Results

3.1. Effect of WYHZTH on the Body Weight of ACLF Rats.
After the success of the acute-on-chronic liver failure model,
the weight of rats in the ACLF group gradually decreased
over time. After 4 weeks, the weight in the ACLF group was
significantly lower than that in the NC group (P <0.01).
Compared with the ACLF group, the weights in the
ACLF+WYHZTH-L/M/H group were all increased
(P<0.05), and the weight in the ACLF+WYHZTH-H
group and the ACLF+Thy group was significantly im-
proved, which was gradually increased with the increase of
the WYHZTH dose (P <0.05, Table 1).

3.2. The Level of Serum Liver Function Indexes in ACLF Rats
after WYHZTH Treatment. In order to explore the effect of
WYHZTH on the liver function of ACLF models, after the
drug intervention was completed, we measured ALT, AST,
and CHE in the serum. It was found that the levels of ALT
and AST in the ACLF group were higher than those in the
NC group (P < 0.001). Instead, the level of CHE was lower in
the ACLF group. After treatment, the levels of ALT and AST
in different doses of WYHZTH groups were significantly
lower than those in the ACLF group (P < 0.05), but CHE was
increased. Meanwhile, the content of ALT, AST, and CHE
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TaBLE 1: The effect of WYHZTH on body weight of rats with acute-on-chronic liver failure (X £s, n=6).

BW (g)
Group After drug intervention
0 week 4 weeks 8 weeks

NC 266.37 +6.28 407.53 +4.21 478.53 £5.38
ACLF 259.60 + 4.53 373.62 + 6.42** 419.30 + 5.46***
ACLF + Thy 260.28 +2.72 398.53 + 6.23"" 462.83 +6.34""
ACLF + WYHZTH-L 267.12 +2.64 368.53 +5.65 416.35+2.35
ACLF + WYHZTH-M 265.42 +5.77 383.29 +1.59" 440.86 + 6.71"*
ACLF + WYHZTH-H 269.53 +3.26 401.78 +3.65"" 466.54 + 3.87"**

vs. NC group, *P <0.05, **P <0.01, ***P <0.001; vs. ACLF group; * P <0.05, ¥ P <0.01, ###p < 0.001.
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F1GURE 1: Effect of WYHZTH on the level of serum liver function indexes in ACLF rats. (a) The quantification of AST in serum of rats from
different groups; (b) the concentration of ALT in serum of rats from different groups; (c) the concentration of CHE in serum of rats from
different groups. vs. NC group, *P <0.05, **P <0.01, ***P <0.001; vs. DN group, #p< 0.05, #p< 0.01, ###p < 0.001.

gradually changed with the WYHZTH dose increasing
(Figure 1).

3.3. Effect of WYHZTH on the Morphology of Liver Tissue in
ACLF Rats. In order to further demonstrate the role of
WYHZTH in the process of acute-on-chronic liver failure,
the changes in the liver tissue structure of rats in each group
were observed by HE staining (Figure 2(a)) and TUNEL
staining for apoptosis change in the liver tissue (Figure 2(b)).

Compared with the NC group, it was easy to find that the
ACLF group showed ballooning and vacuolar degeneration
of hepatocytes and the liver sinusoids dilated and congested
in a small area, with a small amount of inflammatory cell
infiltration outside the blood vessels and bile ducts. The
degree of hyperemia and inflammatory cell infiltration in the
ACLF + Thy group and the ACLF+WYHZTH group at
different doses were significantly reduced (Figure 2(a)). It
showed that the ACLF group significantly induced apoptosis
in liver tissue in TUNEL staining. However, after drug
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FiGure 2: Effect of WYHZTH on the morphology of liver tissue in ACLF rats. (a) The liver tissue injury of rats in each group was observed by
HE staining (200x); (b) the apoptosis change of liver tissue was tested by TUNEL staining (200x); (c) immunohistochemistry detected the
expression of hepatocytes protein PCNA (200x); (d) ultrastructural changes of liver tissue in rats under electron microscope (6000x).

intervention, there were some little green fluorescent spots;
that is, apoptosis was significantly reduced (Figure 2(b)). The
PCNA expression in the NC group was uniformly diffused,
but expression decreased in the ACLF model group. In
ACLF + Thy group and the different dose WYHZTH groups,
PCNA increased in varying degrees. The arrows represented
the local expression of PCNA (Figure 2(c)). Under trans-
mission electron microscope, hepatocytes in the ACLF
group showed obvious necrosis, mitochondria swelled, and
cristae fractured or even disappeared, lipid droplets were
seen in the cytoplasm, and lysosomes were significantly
increased. After drug intervention, hepatocytes necrosis was
reduced, and the degree of lesions was significantly reduced
with most of the structure returning to normal. The arrows
represented the distribution of mitochondrial cristae
(Figure 2(d)).

3.4. Expression of Inflammatory Factors IL-17, IL-23, IL-10,
and TGF-f in Serum and Liver Tissue of Rats. In order to

clarify whether WYHZTH plays a role in improving the
inflammatory injury of liver in ACLF, we first detected the
expression of inflammatory factors IL-17, IL-23, IL-10, and
TGF-f in the serum in each group of rats by ELISA. The
results showed that the expressions of IL-17, IL-23, and IL-10
in the ACLF group were higher obviously than those in the
NC group (P <0.001); meantime, TGF-f§ was also increased
in the ACLF group (P <0.001, Figures 3(a)-3(d)). The levels
of inflammatory factors in the ACLF+Thy and
ACLF+WYHZTH-M/H groups were significantly lower
than those in the ACLF group (P <0.05, Figures 3(a)-3(d)).
Moreover, as the dose of WYHZTH increasing, the expres-
sion of inflammatory factors and TGF-f gradually decreased.
In the high-dose group, inflammatory factors and TGF-f
were significantly reduced (P <0.001, Figures 3(a)-3(d)),
which was basically close to the normal level.

In contrast to the cytokine level in the serum of rats, we
further detected the mRNA levels of IL-17, IL-23, IL-10,
TGEF-f, and FOXP3 in liver tissues by fluorescence quan-
titative PCR. The results showed that compared to the NC
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FIGURE 3: Expression of inflammatory factors IL-17, IL-23, IL-10, and TGF-f in serum of rats from different groups: (a) the concentration of
IL-17 in serum of rats in each group; (b) the expression of IL-23 in serum from different groups; (¢, d) the concentration of IL-10 and TGF-f
in serum of rats from different groups. vs. NC group, *P<0.05, **P<0.01, ***P<0.001; vs. ACLF group, P <0.05, #*P<0.01,

###p <0.001.

group, the ACLF group IL-17, IL-23, TGF-f3, and FOXP3
mRNA levels were significantly upregulated (all P <0.05,
Figure 4), but IL-10 mRNA was downregulated. After drug
treatment, the expression of IL-17, IL-23, TGF-f3, and FOXP3
was significantly reduced in ACLF + Thy and different doses
of WYHZTH groups (P <0.05, Figures 3(a)-3(d)). Mean-
time, the expression of inflammatory factors, TGF-$ and
FOXP3, all gradually changed with the dose of WYHZTH
increasing.

3.5. The Frequency of Th17 and Treg Cells in the Peripheral
Blood of Rats with ACLF and/or WYHZTH Intervention.
Studies have shown that the number of Th17 cells and Treg
cells is closely related to the occurrence and progression of
ACLF, so we further tested the frequency of Th17 and Treg
cells in the peripheral blood of rats with ACLF and/or
WYHZTH intervention to clarify the mechanism, by which
WYHZTH can alleviate the occurrence and development of
ACLEF. Our results showed that the ratio of CD4+IL-17+ Th
cells in the ACLF group was significantly higher than that in
the NC group (Figure 5(a)), but after WYHZTH

intervention, the ratio of CD4+IL-17+ Th cells decreased
(Figure 5(a)), which gradually decreased with increasing
dose.  However, the opposite was true for
CD4+CD25+Foxp3+ Treg cells. The ratio of Treg cells in the
ACLF group was significantly lower than that in the NC
group (Figure 5(b)), but after WYHZTH intervention, Treg
cells gradually increased (Figure 5(b)), which was also dose-
dependent with WYHZTH.

4. Discussion

Acute-on-chronic liver injury manifested as jaundice and
coagulopathy [19, 20]. In APASL revised in 2014, the concept
has been improved and high 28-day mortality rate has been
added [21]. It is usually related to sudden trigger events, and
the 90-day mortality rate increased due to multisystem organ
failure [22, 23]. Acute-on-Chronic Liver Failure in Cirrhosis
(CANONIC) is a large-scale prospective study of patients
with decompensated acute liver cirrhosis. A multicenter
study [24] aims to distinguish patients with high short-term
mortality risk among people with decompensated cirrhosis
and develops the definition of ACLF.
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Among the earlier published studies included alcohol
or bacteria-induced liver cirrhosis, decompensated liver
cirrhosis, and ACLF [25]. This study found that systemic
inflammation already exists when liver cirrhosis is
decompensated, manifested by increased plasma inflam-
matory factors, renin and copeptin. These indicators are
higher in ACLF patients. IL-6, IL-8, TNF-a, IL-10, and IL-1
are different in bacteria-induced ACLF and alcohol-in-
duced ACLF. The severity of systemic inflammation is
closely related to the frequency and severity of ACLF. The

latter study included ACLF patients related to chronic
hepatitis B in China [26]. The difference from the previous
study is that it is not limited to the analysis of various
factors in plasma but extends the scope of the study to
immune cells. This study found that ACLF patients had
higher peripheral blood white blood cell counts than those
without ACLF. The neutrophil-to-lymphocyte ratio (NLR)
is related to the death of severe hepatitis B patients. NLR
can independently predict the occurrence and short-term
mortality of ACLF.
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FIGURE 5: The frequency of Th17 and treg cells in the peripheral blood of rats with ACLF and/or WYHZTH intervention. (a) Flow cytometry
detected IL-17 and CD4 labeled Th17 cells; (b) flow cytometry detected the frequency of CD25+Foxp3+ treg cells.
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So far, the Th17/Treg balance in liver failure has be-
come a research hotspot. CD4+ T lymphocytes, as helper
T cells, play an important regulatory role in the body’s
immune system and inflammatory response, and Treg/
Th17 is derived from the initial CD4+ T cells (Th0), which
antagonize each other in differentiation and function, and
is closely related. Treg cells mostly secrete IL-10, TGE-§,
and other cytokines to exert their inhibitory function, and
Th17 cells mostly secrete IL-17, IL-23, TNF-a, etc. to exert
their proinflammatory effects. Under normal physiolog-
ical conditions, the body is in a balanced state. Once its
steady state changes, it will affect the outcome of immune
and inflammatory responses, which is closely related to
the occurrence and progression of some immune diseases
and inflammatory diseases. Th17 and Treg cells are de-
rived from the same naive T cells [27, 28]. Under normal
circumstances, the two maintain a balance, which is
beneficial to the maintenance of the body’s immune
system in a stable state. Th17/Treg imbalance leads to
excessive inflammatory response, which is involved in the
occurrence of hepatitis, cirrhosis, and liver failure [26].
Liu et al. [29] compared the Th17/Treg ratio in patients
with chronic hepatitis B with different disease progression
levels in healthy people and a series of correlation analyses
and confirmed that Th17/Treg is common in chronic HBV
infection. The Th17/Treg ratio can more accurately reflect
the progress of HBV infection-related liver disease. Shi
Wenjuan [30] used ELISA to detect cytokines in the serum
of 33 patients with ACHBLF and found that cytokines are
related to the pathogenesis of ACHBLF with high levels of
IL-17 and IL-35. The expression may be related to the
occurrence of chronic hepatitis plus acute liver failure.
Kan et al. [31] believed that ACHBLF patients have
varying degrees of immune dysfunction.Th17/Treg im-
balance is involved in the occurrence of hepatocyte in-
flammatory necrosis and can reflect the degree of liver
inflammatory response. The above studies show that Treg
cells, Th17 cells, and Treg/Th17 ratio are closely related to
the progression of ACLF, and their role in the patho-
genesis of ACLF is not very clear. Therefore, further in-
depth research will provide more in-depth research on the
pathogenesis and treatment of liver failure. Scientific
theoretical basis.

Recently, the role of Th17/Treg balance in liver failure
has become a hotspot. Treg cells mainly secrete IL-10, TGF-
B, and other cytokines to exert their inhibitory function, but
Th17 cells mostly secrete IL-17, IL-23, TNF-a, and other
cytokines to exert their proinflammatory effects [32-34]. So
we further tested the frequency of Th17 and Treg cells in the
rats with ACLF and/or WYHZTH intervention, by which
WYHZTH can improve the balance of Th17/Treg cells so as
to maintain the stable secretion of inflammatory factors and
alleviate the happening of ACLF.

Many clinical studies have reported on the advantages
of traditional Chinese medicine in the treatment of liver
failure, believing that it will enhance immune function and
antiviral efficacy, thereby improving life quality. Tradi-
tional Chinese medicine does not have the name of “liver
failure.” According to the symptom, it can be treated from

» o«

“jaundice,” “paste yellow,” “abrupt yellow,” “heavenly
yellow,” and other diseases. Although ACLF is caused by
an epidemic virus when you feel it, it is due to the lack of
righteousness in the body, and the epidemic virus can also
cause damp heat, stagnation of blood, and loss of righ-
teousness. With the in-depth study of liver failure, it is not
difficult to find that spleen-yang deficiency and kidney-
yang deficiency are more obvious in liver failure. There-
fore, the method of invigorating the yang has become one
of the common methods for the treatment of ACLF. The
Center of Liver Diseases in the Guangxi University believes
that the pathogenesis of ACLF can be summarized as
poisonous turbidity and injury based on the theory of the
Fuyang school of “yang governs yin from view” and liver
failure “toxin-poisonous disease.” In the liver, qi deficiency
and weakness, blood flow is not smooth; long-term qi
deficiency will damage Yang. Combined with the research
results of the research group’s previous retrospective in-
vestigations, it is suggested that ACLF has certain char-
acteristics of TCM syndrome distribution and evolution.
Prolonged illness can easily lead to a loss of yang in the
body. Yang deficiency and blood stasis yellow syndrome is
the main type of ACLF [35]. According to this, the cor-
responding treatment methods should be to nourish yang,
cultivate soil, detoxify, remove blood stasis, and retreat
yellow, and condense the prescription of warming yang,
dissolving turbidity, and retreating yellow. This pre-
scription is an effective compound based on the treatment
of acute liver failure with Jiedu Huayu Granules. Long-
term clinical practice has shown that this prescription has
good clinical effects in promoting the resolution of
jaundice and reducing the mortality of liver failure. The
whole prescription consists of Baifu tablets, dried ginger,
atractylodes macrocephala, Yinchen, raw rhubarb, red
peony root, knotweed, ginseng, and licorice. The combi-
nation of all the medicines has the effect of warming the
sun to transform the turbidity, promoting blood circula-
tion and relieving jaundice. The addition of Wenyang
Huazhuo Tuihuang Decoction can reduce the proin-
flammatory factor IL-32 level and increase the inflam-
mation inhibitory factor IL-10 level in patients with HBV-
related ACLF, which has a certain regulatory effect on
immune disorders [36]. But the specific mechanism of
action is currently unclear.

5. Conclusion

In summary, our study established a rat ACLF model and
found that WYHZTH can protect against liver failure by
improving Th17/Treg balance, reducing liver damage, and
playing a beneficial role in the ACLF rats. The mechanism of
ACLF liver injury was elucidated from the perspective of
congenital immunity, and the targets of action of Chinese
medicine were explored in the treatment of ACLF, which
will provide an effective target for the treatment and
prognosis of ACLF. On the other hand, that also laid the
foundation for our next research into the specific mecha-
nism of WYHZTH and its relationship with innate
immunity.
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