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Abstract
Background: Liver fibrosis is a pathological change existing in most chronic liver diseases, which leads to abnormal changes in
liver tissue structure and affects the normal physiological function of liver. Without effectively control, liver fibrosis can develop into
cirrhosis and increase the risk of liver cancer. Salvianolic acid B (Sal B) is the main active component in the water-soluble extract from
Salvia miltiorrhiza, which is a traditional Chinesemedicine usually used for treating cardiovascular and liver diseases. It is reported that
Sal B shown a good action against liver fibrosis via numerous signaling pathways, which indicate that Sal B is a potential candidate
drug for the treatment of liver fibrosis.

Methods:We searched the related researches from the following electronic databases: PubMed, EMBASE,Web of science, China
National Knowledge Infrastructure (CNKI), China Biology Medicine (CBM), Wan fang Database for Chinese Technical Periodicals and
VIP Database. All the databases were searched from inception to December 2019. No restriction of language, publication date, or
publication status. PICO of this systematic review are shown as flowing: P, preclinical studies which evaluated the effects of Sal B on
the animal models of liver fibrosis with controlled studies; I, received Sal B as only treat in any dose; C, received normal saline, distilled
water, or no treatment; O, the primary outcome include measure will be the decrease in liver fibrosis score, and the secondary
outcomes include the index of liver fibrosis. All the included data will be analyzed with the software of ReviewManager 5.2 and STATA
14.2.

Discussion: The purpose of this study is to conduct a systematic review and meta-analysis to assess the effects on anti-liver
fibrosis of Sal B, and this will be contribute to drug development and pathological mechanisms of clinical research.

Trial registration: INPLASY202050101, registered on 28/5/2020.

Abbreviations: ALB= albumin, ALT= alanine aminotransferase, AST= aspartate transaminase, CBM =China Biology Medicine,
CI = confidence intervals, CNKI = China National Knowledge Infrastructure, ECM = extracellular matrix, GSH = glutathione, HA =
hyaluronic acid, Hyp = hydroxyproline, LN = laminin, MDA = malondialdehyde, OR = odds ratio, PCIII = precollagenIII, PICO =
Participant Intervention Comparator Outcomes, Sal B = salvianolic acid B, SMD = standardized mean difference, SOD = superoxide
dismutase, TBIL = total bilirubin.
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1. Introduction

Liver fibrosis is a pathological change existing in most chronic
liver diseases, mainly manifested as the excessive hyperplasia and
deposition of the extracellular matrix (ECM) in liver tissues,
which leads to abnormal changes in liver tissue structure and
affects the normal physiological function of liver.[1] Without
effectively control, liver fibrosis can develop into cirrhosis and
increase the risk of liver cancer.[2] In fact, liver fibrosis is a
common result of abnormal wound healing of chronic liver injury
caused by a variety of etiologies and hoping to be reversed and
cured.[3] The annual incidence of chronic hepatitis B progression
to cirrhosis is 2% to 10%.[4] Therefore, active treatment of liver
fibrosis to reverse or delay its development is of great significance
to improve the quality of life of patients and improve the
prognosis of the disease.
At present, the treatment of liver fibrosis mainly includes

eliminating stimulation or harmful factors, inhibiting liver
inflammation, interfering with the activation of stellate cells,
and promoting the deterioration of ECM.[5] If treated timely,
liver fibrosis and early stage cirrhosis can be reversed.[6,7]

However, the effect of westernmedicine treatment of liver fibrosis
is not ideal because it lead to a series of adverse reactions, coupled
with the complex pathophysiological of liver fibrosis, there is still
lacks effective western medicine in clinical.[8,9] It is noteworthy
that the active ingredients in Traditional Chinese Medicine are
reported to have anti-hepatic fibrosis effects.[10]

Salvianolic acid B (Sal B) is the main active component in the
water-soluble extract from Salvia miltiorrhiza, which is a
traditional Chinese medicine usually used for treating cardiovas-
cular and liver diseases.[11,12] Sal B have various pharmacological
effects, such as antagonizing atherosclerosis, alleviating myocar-
dial ischemia/reperfusion injury, anti-inflammation and allevia-
tion liver injury.[13] It is reported that Sal B shown a good action
against liver fibrosis in animal model experiment via numerous
signaling pathways,[14,15] which indicate that Sal B is a potential
candidate drug for the treatment of liver fibrosis. However, the
efficacy of Sal B for liver fibrosis have not been systematically
evaluated.
To be the best knowledge, the purpose of this study is to

conduct a systematic review and meta-analysis to assess the
effects on anti-liver fibrosis of Sal B, and this will be contribute to
drug development and pathological mechanisms of clinical
research.
2. Methods

2.1. Design

The review authors conducted this systematic review and meta-
analysis protocol according to the Preferred Reporting Items for
Systematic Review and Meta-analysis Protocol Guidelines
(PRISMA-P)[16] and the recommendations for reporting of
systematic reviews and meta-analyses of animal experi-
ments.[17,18] The protocol was registered on International
Platform of Registered Systematic Review and Meta-analysis
Protocols (INPLASY202050101).

2.2. Eligibility criteria
2.2.1. Types of studies. The systematic review will include
preclinical studies which evaluated the effects of Sal B on the
animal models of liver fibrosis with controlled studies. No
restriction of language, date, or publication status.
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2.2.2. Types of animal models. We will include the animal
models of liver fibrosis and which histopathology proved that
there were liver fibrosis in animal model.

2.2.3. Types of intervention. The intervention group will
include animals that treatment with Sal B (compounds extracted
from Salvia miltiorrhiza) and received Sal B as only treat in any
dose, the Sal B have been administered during or after the induced
of liver fibrosis animal models.

2.2.4. Types of comparators. The comparison group will
include animals that interventions with normal saline, distilled
water, or no treatment.

2.2.5. Types of outcome measures. Primary outcome include
measure will be the decrease in Liver Fibrosis Score, evaluated
through histopathologic examination, and measured at the last
time following administration of the intervention. Secondary
outcomes include the index of liver fibrosis, such as HA, LN,
PCIII, Hyp; index of liver function, such as ALT, AST, ALB,
TBIL; indicators of oxidative stress, such as SOD, MDA, and
GSH.
2.3. Exclusion criteria

In this systematic review, vitro experiment, abstract of congress,
letter to the editor, and human studies will be excluded; Sal B
conjunction with other compounds or Sal B based prescriptions
will be excluded because effect size may not be due to salvianolic
acid B. Non-liver Fibrosis model, no control group, duplicate
publications, and no available data also will be excluded.
2.4. Information source
2.4.1. Electronic searches. The systematic review will
searched from the following electronic databases: PubMed,
EMBASE, Web of science, China National Knowledge Infra-
structure (CNKI), China Biology Medicine (CBM), Wan fang
Database for Chinese Technical Periodicals, and VIP Database.
All the databases were searched from inception to December
2019. No restriction of language, publication date, or publication
status.

2.4.2. Searching other resources. We will screen the sites of
animal research organizations, Google Scholar, Baidu Scholar. In
manual search, 2 reviewers will examine the reference list or
citations found in the secondary studies to validate and identify
possible eligible studies.
The search strategy will use a combination ofMESH terms and

free terms. Details of the PubMed search strategy appear in
Supplementary Materials 1, http://links.lww.com/MD/E501.
2.5. Selection of studies

All the studies will imported to the EndNote software of version
X9. Two independent authors will screen the titles and abstracts.
The duplicates studies will be removed during the screening
process. Disputes between authors will be discussed and resolved
by group discussion or third review. After initial screen and de-
duplication, the same 2 independent authors will estimate the full
text of studies according to the included and excluded criteria.
For the duplicate publication studies, we will select the studies
which with more complete data. The screening process was
shown as Figure 1.

http://links.lww.com/MD/E501
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Figure 1. Screening process.
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2.6. Data extraction

The same 2 independent authors extracted the data following
details from included studies:
1.
 the first authors name and publication year, model of liver
fibrosis, and the anesthesia methods for model preparation;
2.
 the specific information of animals for each study, including
animal species, number, sex, and weight;
3.
 the treatment groups information, including therapeutic drug
dosage, method of administration, duration of treatment, and
the same information of control group;
4.
 the outcomes’ data of mean value and standard deviation were
extracted from every study, including liver fibrosis score, index
of liver fibrosis (HA, LN, PCIII, Hyp) and index of liver
function (ALT, AST, ALB, TBIL), index of oxidative stress
(SOD, MDA, GSH), and timing for outcome assessments.

The data of highest dose was included when the treatment
group included various doses of the target drug. The result of the
peak time point was included when the data were expressed at
different times.
2.7. Risk of bias and quality assessment

The methodological quality of the included studies will be
assessed according to the SY stematic Review Centre for
Laboratory animal Experimentation SYRCLEs risk of bias tool,
3

and the Collaborative Approach toMeta-Analysis and Review of
Animal Data from Experimental Studies (CAMARADES)
checklist that evaluate the included studies, 1 point was given
for each of the following criteria:
1.
 peer reviewed publication;

2.
 control of temperature;

3.
 random allocation to treatment or control;

4.
 blinded induction of model;

5.
 blinded assessment of outcome;

6.
 use of anesthetic without significant intrinsic neuroprotective

activity;

7.
 animal model (aged, diabetic, or hypertensive);

8.
 sample size calculation;

9.
 compliance with animal welfare regulations;
10.
 statement of potential conflict of interests.
2.8. Measure of treatment effect and data analysis

All the included data will be analyzed with Review Manager 5.2
version software (The Cochrane Collaboration, Software
Update, Oxford, United Kingdom). The continuous or dichoto-
mous type of date will be included in this review, and the estimate
of the continuous date combined effect sizes will calculate by the
standardized mean difference (SMD), Dichotomous data will be
calculated by the odds ratio (OR), 95% confidence intervals (CIs)
of all results were calculated.

http://www.md-journal.com
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2.9. Heterogeneity assessment

The heterogeneity will be checked by I2 statistics, when I2

statistics is higher than 50%, indicates a high heterogeneity,
random effects model will be used for meta-analysis; otherwise
fixed effects model will be carried out. If there is high
heterogeneity, we will find the potential sources of heterogeneity
by using the methods of sensitivity analysis and subgroup
analysis. If the data is not suitable for pooled or subgroup
analysis, we will conducted a narrative description analysis of the
findings. If the data are available, subgroup analysis will be
performed with the following groups: animal species, the method
of animal model induced, and the duration of treatment.
2.10. Publication bias assessment

The publication bias will be evaluated (no less than 10 studies
contribute to the summary analysis) by using the funnel plots
combine with statistical test (Egger and Begg test), and the Egger
and Begg test will be performed by STATA software with version
14.2 (Stata Corp, College Station, USA).
3. Discussion

The purpose of this systematic review and meta-analysis is to
provide preclinical research evidence and existing relevant
evidence regarding Sal B to improve the fibrosis degree in animal
models of liver fibrosis. At the same time, this study aim to show
the advantages and limitations of the current literature, and put
forward the future research prospects in this field.
Although many experimental studies on the effect of Sal B on

liver fibrosis have been published, but there is no consensus in the
literature. Therefore, it is necessary to conduct a systematic
review of the existing experimental studies.
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