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Abstract: Objective: To explore the effect of acupuncture combined with Shenqi Yigan Decoction on liver function
and T cell subsets in patients with Hepatitis B virus-induced liver fibrosis. Methods: All of the 90 patients with HBV-
induced liver fibrosis were divided into two groups with the control group (n=45) treated with the conventional treat-
ment, and the observation group (n=45) treated with acupuncture and Shengqi Yigan decoction based on the obser-
vation group. The seroconversion rate of hepatitis Be antigen (HBeAg), the liver function, the serum indexes of liver
fibrosis of hyaluronic acid (HA), laminin (LN), type Il procollagen (PC Ill), type IV collagen (IV-C), the T cell subsets and
the inflammatory factors were compared between the two groups. Results: After 2 and 4 months of treatment, the
HBeAg seroconversion rate of patients in the observation group was higher than that of the control group, but the
difference was not significant (P>0.05). And the HBeAg seroconversion rate of patients in the observation group was
significantly higher than that of the control group after 6 months treatment (P<0.05). After treatment, the serum
levels of the liver function index of aspartate aminotransferase (AST), alanine aminotransferase (ALT), total bilirubin
(Thil), the liver fibrosis index of HA, LN, PC Ill, and the inflammatory factor of type IV collagen (IV-C), C-reactive protein
(CRP) and tumor necrosis factor-o (TNF-a) in the two groups were lower than those before treatment, in addition,
the levels of there index were lower in the observation group (all P<0.05). After treatment, the proportion of CD3*,
CD4* T lymphocyte subsets and CD4*/CD8* in peripheral blood of the two groups were increased, and the propor-
tion of CD8* was decreased. The change range of the observation group was larger than that of the observation
group (all P<0.01). The proportion of patients with liver fibrosis grade F1 in the observation group after treatment
was significantly higher than that before treatment, and the proportion of patients with liver fibrosis grade F2 to F3
was significantly lower than that before treatment. There was a significant difference in liver fibrosis grade between
the two groups after treatment (P<0.05). Conclusion: The combined treatment of acupuncture and Shenqi Yigan
decoction can significantly improve the liver function of patients with HBV-induced liver fibrosis, delay the progress
of liver fibrosis, improve the cellular immune function and reduce the inflammatory reaction.
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Introduction fibrosis can aggravate the inflammatory re-
sponse through a variety of cytokines, further
leading to the changes in the microenvironment
in the liver, and then leading to the occurrence

of liver cirrhosis [3]. After HBV infection, the

Hepatitis B virus (HBV) is a global infectious
disease with liver injury as the main clinical
manifestation. As the disease progresses, it

can lead to liver fibrosis, liver cirrhosis and even
the liver cancer [1]. Among which, the liver fibro-
sis is caused by abnormal proliferation of con-
nective tissue in the liver caused by long-term
infection of HBV, leading to diffuse precipita-
tion of extracellular matrix in the liver [2]. Liver

CD4* T lymphocytes are prone to apoptosis, the
proportion of CD4* cells is decreased, the pro-
portion of CD8 cells is increased, and the CD4/
CDS8 reflecting the immune function of the body
is also decreased. As the function of T lympho-
cytes is exhausted and the function of secret-
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ing cytokines decreases, it can induce continu-
ous proliferation of HBV, aggravate the in-
flammatory response, induce the liver fibrosis,
and eventually cause the liver cirrhosis [4].
Therefore, improving the T lymphocyte subsets
and delaying the progression of liver fibrosis
have important clinical significance for the pre-
vention of liver cirrhosis and even liver cancer.

According to traditional Chinese medicine, the
main cause of HBV-induced liver fibrosis is liver
blood stasis, which can be reversed as long as
the state of liver blood stasis is improved [5].
Shengqi Yigan decoction is a classic prescription
for promoting blood circulation and removing
blood stasis. It is also a common prescription
for a variety of liver diseases caused by liver
blood stasis, such as liver fibrosis, liver cirrho-
sis and so on. Studies have found that the
decoction of the Shengqi Yigan decoction has
obvious protective effect on liver function of
patients with liver fibrosis, and it can delay the
progression of liver fibrosis [6]. But its effect on
immune function of patients with liver fibrosis
has not reached a consensus. Acupuncture
and moxibustion are the quintessence of tradi-
tional Chinese medicine, which have the func-
tion of dredging the channel and regulating yin
and yang. Studies have pointed out that acu-
puncture can increase the activity of antioxi-
dant enzymes in the liver of fatigue rats by reg-
ulating glutathione, and then reducing the
injury of free radicals [7]. It can also inhibit the
production of free fatty acids in the liver, reduce
the content of cholesterol, and improve the
liver injury caused by CCl,. However, the appli-
cation of acupuncture in patients with liver
fibrosis is very rare. In this study, a combined
treatment of acupuncture and medicine was
used to explore the effects of acupuncture
combined with Shengi Yigan Decoction on liver
function and T cell subsets in patients with
HBV-induced liver fibrosis.

Materials and methods
Baseline data

All of 90 patients with HBV-induced liver fibro-
sis treated in Affiliated Hospital of North
Sichuan Medical College from February 2018
to January 2020 were divided into two groups
of observation group (n=45) and control group
(n=45). The baseline data of the two groups are
shown in the part of results.
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Inclusion criteria: (1) The age of the patients are
from 35 to 75 years old. (2) Patients who meet
the diagnostic criteria of HBV-induced liver
fibrosis of Guidelines for the prevention and
treatment of chronic hepatitis B (2015 edition)
[8]. (3) Patients have the syndrome of blood
stasis obstructing collaterals according to tradi-
tional Chinese medicine differentiation. (4)
Patients who have not received anti-liver fibro-
sis treatment before enrollment. (5) Patients
who have signed the informed consent form.

Exclusion criteria: (1) Patients were complicat-
ed with other liver diseases, such as liver cir-
rhosis, liver ascites, liver cancer, hepatitis C,
etc. (2) Patients with liver fibrosis that caused
by other reasons. (3) Patients were contraindi-
cated to acupuncture, such as coagulation dis-
orders or intolerance to acupuncture treat-
ment. (4) Patients with allergic constitution or
allergic to some traditional Chinese medicine in
Shengqi Yigan decoction. (5) Patients with malig-
nant tumor or accompanied by severe mental
iliness. (6) Patients were complicated with sub-
stantial diseases of important organs such as
heart and kidney. (7) Female patients who were
pregnant or breastfeeding. This study has been
approved by the Medical Ethics Committee of
Affiliated Hospital of North Sichuan Medical
College.

Methods

The control group was given conventional treat-
ment of oral adminstration of Entecavir dis-
persible tablets (Origin: Shandong Lukang
Pharmaceutical Co., Ltd, China, with the speci-
fication of 1.0 mg calculated by C,,H,.N.O,)
with 1.0 mg/time, 1 time/d, and oral admin-
stration of Diammonium Glycyrrhizinate Enteric-
coated Capsules (Origin: Chiatai Tianqing Ph-
armaceutical Group Co., Ltd., China, with the
specification of 50 mg) with 150 mg/times, 3
times/d for 6 months. The observation group
added acupuncture combined with Shenqi
Yigan decoction, using disposable sterile acu-
puncture needle (Origin: Shenzhen Yinuo
Medical Apparatus and Instruments Co., Ltd.,
China, with the specification of 0.35 mmx40
mm) to acupuncture bilateral Zusanli with the
depth of 1.2 Cun, Taichong point (0.8 Cun) and
Sanyinjiao (0.8 Cun). The reinforcing method
was performed after needling sensation (Zu-
sanli, Sanyinjiao) and induce @i with essence
(Taichong acupoint) were used, and the needle
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was retained for 30 min, 1 time/d. The prescrip-
tion of Shenqi Yigan Decoction: Astragalus
Root 25 g, Honeysuckle 25 g, Radix Salviae
Miltiorrhizae 20 g, Isatis Root 18 g, Pseu-
dostellaria Root 18 g, Magnolia officinalis 12 g,
Tangerine peel 12 g, Schisandra 9 g, Gardenia
9 g, Rhubarb 6 g, Licorice 6 g, 1 dose/d, decoct-
ed in water, once in the morning and once in
the evening, for 6 continuous treatment of 6
months.

Outcome measures

Main outcomes: (1) About 5 mL of venous blood
was drawn from patients before and after treat-
ment. After it collected, the serum was collect-
ed by centrifugation for 10 min with 3000 r/
min. Automatic biochemical analyzer (American
Beckman Coulter Company. Model: AU5800.
Origin: USA) was used to detect the level of liver
function indexes, including serum Aspartate
aminotransferase (AST), Alanine aminotrans-
ferase (ALT) and total bilirubin (TBil). The serum
indexes of liver fibrosis were detected by
enzyme-linked immunosorbent assay (ELISA),
including hyaluronic acid (HA), laminin (LN),
type Il procollagen (PC lll) and type IV collagen
(IV-C). The ELISA kits were purchased from
Shanghai Enzymatic Biotechnology Co., Ltd.,
China. All operations were carried out in strict
accordance with the instructions of the kit.

(2) About 2 mL of venous blood was drawn from
patients before and after treatment for the
detection of the ratio of CD3*, CD4" and CD8" T
lymphocyte subsets in peripheral blood by flow
cytometry (Beckman Coulter Company, USA:
Gallios, Origin: USA). After the detection, the
ratio of CD4*/CD8" was calculated [9].

Secondary outcomes: The HBeAg seroconver-
sion rate was compared between the two
groups after 2 months, 4 months and 6 months
of treatment. HBeAg seroconversion rate = the
number of HBeAg seroconversion cases/total
cases *100%.

The levels of serum C-reactive protein (CRP)
and tumor necrosis factor-a (TNF-o) were
detected by ELISA.

The grading of liver fibrosis was compared
between the two groups before and after treat-
ment. The grading criteria of liver fibrosis were
as follows: FO: no liver fibrosis, F1: mild liver
fibrosis, F2: moderate liver fibrosis, F3: severe
liver fibrosis, F4: liver cirrhosis [10].
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Statistical analysis

SPSS 20.0 was used for data statistics, the
enumeration data was expressed in %, and x?
test was used for comparison. The measure-
ment data was expressed as mean * standard
deviation (X * sd), the paired t-test was used
for comparison between the same group before
and after treatment, and independent sample
t-test was used for comparison between the
two groups. P<0.05 indicates that the differ-
ence is statistically significant.

Results
Baseline data

There was no statistical difference in baseline
data between the two groups (P>0.05), and
comparisons can be made between the two
groups. The details were shown in Table 1.

Comparison of the HBeAg seroconversion rate
between the two groups

The HBeAg seroconversion rate of patients in
the observation group after 2 and 4 months
treatment was higher than that of the control
group, but there was no significant difference
between the two groups (P>0.05). The HBeAg
seroconversion rate of patients in the observa-
tion group was significantly higher than that of
the control group after 6 months treatment
(P<0.05). The details were shown in Table 2.

Liver function

After treatment, the serum levels of AST, ALT
and TBil in the two groups were lower than
those before treatment, and the observation
group were lower than the control group (all
P<0.001). The details were shown in Table 3.

Indexes of liver fibrosis

After treatment, the levels of serum HA, LN, PC
Il and IV-C in the two groups were significantly
lower than those before treatment, and the
observation group were lower than the obser-
vation group (all P<0.05). The details were
shown in Table 4.

T lymphocyte subsets

After treatment, the ratio of CD3*, CD4* and
CD4*/CD8* in peripheral blood of the two
groups increased, while the ratio of CD8*
decreased. And the observation group changed

Am J Transl Res 2021;13(4):3409-3417



Effect of acupuncture combined with Shenqi Yigan Decoction

Table 1. Comparison of general data in patients of the two groups (n, X * sd)

Index Observation group (n=45) Control group (n=45) X2/t P
Gender (n) 0.401 0.527
Male 25 22
Female 20 23
Age (years) 58.545.3 57.6+6.5 0.720 0.474
BMI (kg/m?) 23.20+2.65 23.49+2.33 0.551 0.583
Course of hepatitis B disease (years) 13.95+3.20 14.41+3.51 0.650 0.518
Liver fibrosis grading (n) 1.113 0.291
F1 26 21
F2-F3 19 24
AST (U/L) 57.79+4.07 58.45+5.48 0.649 0.518
ALT (U/L) 65.59+6.50 66.05+5.48 0.363 0.718
TBil (umol/L) 37.60+5.29 36.98+4.30 0.610 0.543
HBeAg 2.182 0.140
Positive 25 18
Negative 20 27
HBV DNA (mEg/mL) 0.94+0.10 0.90+0.23 1.070 0.288

Note: AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; TBil: total bilirubin; HBeAg: hepatitis Be antigen; HBV:

hepatitis B virus.

Table 2. Comparison of HBeAg seroconversion rate between the

two groups after treatment (n, %)

two groups (P>0.05); After treat-
ment, the proportion of patients

with liver fibrosis grade F1 in the

Groups Treatment for Treatmentfor Treatment ) R

2 months 4 months  for 6 months observation group was signifi-
Observation group (n=45) 15 (33.33) 29 (64.44) 39 (86.67) cantly higher than that before
Control group (n=45) 12 (26.67) 22(48.89) 30 (66.67) treatment, while the proportion
2 0.476 2917 5.031 of patients with grade F2 to F3
p 0.490 0.136 0.025 was significantly lower than that

Note: HBeAg: hepatitis Be antigen.

more significantly (all P<0.01). The details were
shown in Table 5 and Figure 1.

Inflammatory factors

After treatment, the levels of serum CRP and
TNF-a in both groups were significantly lower
than those before treatment, and the observa-
tion group was lower than the control group (all
P<0.05). The details were shown in Figure 2.

Comparison of prognosis between the two
groups

During the follow-up for 3 months after dis-
charge, there was 1 case conversion of liver cir-
rhosis in the observation group and 3 cases
conversion of cirrhosis in the control group.
There was no significant difference in the
proportion of patients of cirrhosis between the
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before treatment, and there was
a significant difference in liver
fibrosis grade between the two
groups after treatment (P<0.05). The details
were shown in Table 6.

Discussion

According to the theory of traditional Chinese
medicine, the occurrence of liver fibrosis is due
to the invasion of damp-heat and evil toxins to
the liver, the stasis of liver blood, the stagna-
tion of QI due to the liver depression, the damp-
ness due to spleen deficiency. Therefore, tradi-
tional Chinese medicine believes that promoting
blood circulation and removing blood stasis
should be the main treatment principle [11].
Shengqi Yigan decoction is a representative pre-
scription for the treatment of liver cirrhosis. It
can not only promote liver cell regeneration, but
also inhibit the process of necrosis of liver
cells and hepatitis [12]. In this prescription,
Astragalus Root has the function of replenish-
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Table 3. Comparison of liver function between the two groups before and after treatment (X + sd)

Index Time point Observation group (n=45) Control group (n=45) t P
AST (U/L) Before treatment 57.79+4.07 58.45+5.48 0.649 0.518
After treatment 37.59+4.85""" 41.43+4.30"" 3.560 0.000
ALT (U/L) Before treatment 65.59+6.50 66.05+5.48 0.363 0.718
After treatment 38.70+4.39" 42.40+4.95" 3.751 0.000
TBil (umol/L)  Before treatment 37.60+5.29 36.98+4.30 0.610 0.543
After treatment 27.04+4.95" 32.40+3.86"" 5.728 0.000

Note: Compared with before treatment,

total bilirubin.

P<0.001. AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; TBil:

Table 4. Comparison of the levels of liver fibrosis indexes between the two groups before and after

treatment (ug/L, X £ sd)

Index Time point Observation group (n=45) Control group (n=45) t P
HA Before treatment 320.05+65.40 325.59+58.06 0.425 0.672
After treatment 221.06+£49.96™ 275.08+48.58"" 5.200 0.000
LN Before treatment 171.27+£19.95 169.89+18.47 0.341 0.734
After treatment 133.85+13.20™"" 140.04+12.48™" 2.286 0.025
PC 1l Before treatment 50.05+£6.50 49.96+5.38 0.072 0.943
After treatment 30.04+4.39" 37.04+4.96"" 7.089 0.000
IV-C Before treatment 155.68+21.94 156.30+£18.48 0.145 0.885
After treatment 121.28+17.09"" 134.49+16.60""" 3.719 0.000
Note: Compared with before treatment, ***P<0.001. HA: hyaluronic acid; LN: laminin; PC Ill: type Ill procollagen; IV-C: type IV
collagen.

Table 5. Comparison of the proportion of T lymphocyte subsets between the two groups before and

after treatment (X + sd)

Index Time point Observation group (n=45)  Control group (n=45) t P
CD3* (%) Before treatment 48.80+4.40 49.13+4.38 0.357 0.722
After treatment 56.68+5.10™" 52.20+4.95" 4.228 0.000
CD4* (%) Before treatment 30.03+4.03 30.64+3.55 0.762 0.448
After treatment 36.06+4.87""" 33.48+4.03" 2.738 0.007
CD8* (%) Before treatment 32.05%£3.33 32.43+3.74 0.509 0.612
After treatment 27.58+3.05"" 29.95+3.88™"" 3.221 0.002
CD4*/CD8*  Before treatment 0.93+0.29 0.94+0.27 0.169 0.866
After treatment 1.28+0.22"*" 1.12+0.30"" 2.885 0.005

Note: Compared with before treatment, ***P<0.001.

ing Qi to invigorate the splee, invigorating Qi
and generate blood, and driving out evil spirits.
Radix Salviae Miltiorrhizae has the functions of
promoting blood circulation to dispel blood sta-
sis and nourishing the blood and cooling blood.
Isatis Root and Honeysuckle have the func-
tions of clearing away heat and toxic material.
Magnolia Bark compatibility with Tangerine
Peel has the function of regulating qi-flowing
for strengthening spleen, and eliminating
dampness and eliminating phlegm. Chinese
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Magnoliavine Fruit has the function of astrin-
genting for spontaneous sweating and tonifying
gi and strengthening liver. Gardenia and
Rhubarb has the function of normalizing gall-
bladder to cure jaundice. Licorice blends all
medicines, tonifying spleen and replenishing
Qi, clearing heat and detoxification. All kinds of
medicines are used together to play the effects
of promoting blood circulation and removing
blood stasis, tonifying Qi, strengthening liver
and spleen [6]. Acupuncture is the core of tradi-
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tional Chinese medicine. This study is based on
the meridian theory of traditional Chinese med-
icine to acupuncture points of the “foot three
needles”. The “foot three needles” are all three
Yin points, and these acupoints are closely
related to the function of liver and spleen.
Acupuncture the “foot three needles” is helpful
to dredge the meridians and collaterals, replen-
ishing Qi to invigorate the spleen [13]. The com-
bination of acupuncture and medicine can
enhance the function of activating blood circu-
lation and removing blood stasis, dredging
channels and collaterals, tonifying qi, strength-
ening liver and invigorating spleen.

The serum indexes of HA, LN, PC lll and IV-C
can effectively reflect the condition of liver inju-
ry and fibrosis, and they are commonly used as
clinical indicators to reflect the liver fibrosis.
Many studies have confirmed that the levels of
the above four indexes for liver fibrosis in
patients with liver injury were increased in vary-
ing degrees, and they were decreased with the
recovery of the disease [14, 15]. In this study,
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Table 6. Changes of liver fibrosis grade in two groups before and after
treatment (n, %)

Groups Time point F1 F2-F3 F4

Observation group (n=45) Before treatment 26 (57.78) 19 (42.22) 0 (0.00)
After treatment 36 (80.00) 8 (17.78) 1(2.22)

increase the HBeAg sero-
conversion rate in patients
with  HBV-induced liver
fibrosis [6].

HBV does not act directly

X2 7.094 on hepatocytes, but it
P 0.029 can cause the damage
Control group (n=45) Time point 21 (46.67) 24 (53.33) 0(0.00) to liver cell and continu-

Before treatment 25 (55.56) 17 (37.78) 3 (6.67)
4.543 by stimulating immune

X2
P

ous onsets of hepatitis

0.103 response disorders. The

Note: Comparison between the two groups after treatment, x>=6.224, P=0.045.

the liver function and the four indexes of liver
fibrosis in the observation group were lower
than those in the control group. There was no
significant difference in the proportion of
patients with liver cirrhosis between the two
groups within 3 months after discharge. And
the proportion of patients with liver fibrosis
grade F1 in the observation group after treat-
ment was significantly higher than that before
treatment, and the proportion of patients with
liver fibrosis F2-F3 grade was significantly lower
than that before treatment. There were similar
changes in the control group before and after
treatment, but there was no statistical differ-
ence in the grade of liver fibrosis before and
after treatment. It suggests that the combina-
tion of acupuncture and Shenqi Yigan decoc-
tion can not only improve the liver function of
patients with HBV-induced liver fibrosis, but
also effectively delay the progress of liver fibro-
sis, reduce the grade of liver fibrosis, and pro-
mote the transformation of liver fibrosis to mild.
Zhou et al. also found that the addition of acu-
puncture on the basis of conventional treat-
ment can improve the level of the four indexes
of liver fibrosis in patients with liver fibrosis, it
can be more beneficial to delay the progression
of liver fibrosis [16]. This study has also found
that there was no significant difference in the
HBeAg seroconversion rate between the two
groups 2 and 4 months after treatment. But the
HBeAg seroconversion rate in the observation
group was significantly higher than that in the
control group after 6 months treatment, sug-
gesting that the combination treatment of acu-
puncture and Shengi Yigan decoction is more
beneficial to promote the HBeAg seroconver-
sion rate in patients with HBV-induced liver
fibrosis. Yu et al. also found that Shenqi Yigan
decoction adjuvant treatment can significantly
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cellular immunity plays a
decisive role in the pro-
cess of immune response,
and it can be reflected by the detection of T
lymphocyte subsets [17]. In the process of liver
injury and continuous onsets of hepatitis, the
inflammatory factors such as CRP and TNF-a
can activate a variety of immune cells, it can
further enhance the inflammatory response
and aggravate hepatocyte injury [18, 19]. The
effect of Astragalus Root on enhancing the
immune function has been confirmed by mod-
ern pharmacological studies. And other studies
have reported that Astragalus Root can reduce
the deposition of immune complexes in the
liver [20]. This study found that after treatment,
the proportion of CD3*, CD4* and CD4*/CD8" in
peripheral blood of the observation group were
higher than those in the control group, while
the proportion of CD8" and the levels of serum
CRP and TNF-«a in the observation group were
lower than those in the control group. It is sug-
gested that the combined treatment of acu-
puncture and Shenqi Yigan decoction can more
effectively improve the cellular immune func-
tion and reduce the inflammatory reaction in
patients with HBV-induced liver fibrosis, which
may be related to the immunomodulatory effect
of Astragalus Root in Shengi Yigan decoction.
Modern pharmacological studies also con-
firmed that the main component of Astragalus
Root of Astragaloside A has obvious anti-inflam-
matory and immunostimulatory activity [21].
Wang et al. reported that the immune function
of patients was significantly improved after tak-
ing immunomodulatory traditional Chinese
medicine [22].

However, the sample size of this study was lim-
ited and the follow-up time was short. The
effect of this combinated treatment on patients
with HBV-induced liver fibrosis is still needs to
be confirmed by a large sample and multi-cen-
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ter clinical study. In addition, this study has not
studied the specific mechanism of its treat-
ment, which is also needs to be improved in the
future study.

In conclusion, the this combinated treatment of
acupuncture and Shengi Yigan decoction can
significantly improve the liver function of
patients with HBV-induced liver fibrosis, delay
the progress of liver fibrosis, improve the cellu-
lar immune fun Disclosure of conflict of inter-
estction and reduce the inflammatory reaction.
It is worthy of clinical promotion.
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