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Background. In the present study, we systematically evaluated the effects of Traditional Chinese Medicine (TCM) on androgenetic
alopecia (AGA) in rodent models (rats and mice) to provide potential evidence for the treatment of AGA by TCM. Methods.
Previous research papers focusing on the treatment of AGA by TCM were retrieved from various electronic databases (PubMed,
Embase, The Cochrane Library, CNKI, Vip, Wanfang data, and CBM) up to October 30, 2021. Screening of the literature was
performed independently, and data were extracted and assessed. A meta-analysis was performed using RevMan 5.3 software.
Results. When compared with the model groups, a group of C57BL/6 mice treated with TCM showed an increase in the total
number of hair follicles (mean difference [MD]=11.99, 95% confidence interval [CI] [5.94,18.03], P = 0.0001), as well as
a decrease in serum testosterone (T) level (MD =-1.10, 95% CI [-1.43, —0.78], P < 0.00001), skin discoloration time (MD =-2.93,
95% CI [-4.03, —1.84], P <0.00001), and skin hair growth time (MD =-3.16, 95% CI [-4.16, —2.16], P < 0.00001). Terminal hair/
vellus hair also increased in TCM-treated AGA animals (MD =3.02, 95% CI [2.05, 3.98], P <0.00001). No significant difference
was found in serum estradiol (E,) level, skin tissue E, level, or skin tissue T level between the TCM-treated group and the model
group. Conclusion. TCM can increase the total number of hair follicles and terminal hair/vellus hair ratio, and reduce skin
discoloration time and skin hair growth time in AGA animal models. These effects may be related to the reduction of the serum T
level in AGA animals. These conclusions need to be verified by high-quality studies as the current analysis may be affected by the
number and quality of the studies identified.

1. Introduction

Androgenic alopecia (AGA) is a common form of hair loss
both in men and women and is likely due to an excessive
response to androgens. AGA is characterized by the
gradual miniaturization of hair follicles, shortening of the
hair growth period, and reduced number of hairs [1].
Clinical manifestations of AGA include smooth skin in
the alopecia area, increased skin sebum, dandruff, and
pruritus. Hair in the frontotemporal region and on top of
the head becomes increasingly sparse or even fully de-
tached with time [2]. AGA is the most common type of
hair loss in clinical practice and accounts for 84.8% of all

hair loss [3]. The condition can impact the usual in-
terpersonal communications and social relations of those
affected.

AGA can be treated by medication, hair transplantation,
low-energy laser therapy, mesoderm therapy, autologous
platelet-rich plasma injection therapy, and TCM treatment.
Drug therapy is an important treatment for AGA patients,
with both minoxidil and finasteride approved by the Food
and Drug Administration (FDA) for treatment of alopecia
[4-6]. However, the clinical efficacy of these drugs is limited
and they are also associated with certain side effects. Thus, it
is essential to develop safer and more efficient drugs to
manage this condition.
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Seborrheic alopecia has been studied in TCM for
thousands of years, and was first recorded in the “Yellow
Emperor’s Inner Classic” work. Based on the diagnosis and
treatment characteristics of the condition as a whole, as well
as its different syndromes, TCM has achieved satisfactory
curative effects in the treatment of AGA. Recently, re-
searchers working on clinical trials in TCM have shown that
TCM offers advantages in treating the AGA; however, the
mechanism of the effect is not yet clear. Therefore, we
performed a meta-analysis to evaluate treatment effects of
TCM in AGA in order to investigate possible treatments.
Evaluation of animal models is necessary to improve the
quality of in vivo experiments as it connects basic research
and clinical trials [7].

2. Materials and Methods

We followed the Preferred Reporting Items for Systematic
Reviews and Meta-analyses (PRISMA) guidelines [8]
(Supplementary Table 1) for this systematic review and
meta-analysis.

2.1. Inclusion and Exclusion Criteria

2.1.1. Types of Study. We collected previously published
research reports from various electronic databases up to
October 30, 2021, regardless of language. We also manually
reviewed the bibliographies of narrative review articles
which could not be retrieved by electronic searches. Con-
ferences proceedings, dissertation abstracts, and other un-
published data were also considered in the analyses to ensure
that no potential studies were overlooked.

2.1.2. Types of Subject. Rodents (mice and rats) were selected
as our research objects irrespective of their sex or strain. The
rodents were developed as models for alopecia or seborrheic
alopecia, with no limits placed on the methods by which the
rodent models were developed.

2.1.3. Types of Intervention. The models developed for al-
opecia or seborrheic alopecia were all treated with TCM.
Drug dosage and modes of drug administration were ex-
cluded from the analysis. Untreated model groups were used
as controls, and experiments were not limited to a specific
time period.

2.1.4. Types of Outcome. Outcomes analyzed were total
number of hair follicles, serum estradiol (E,) level, serum
testosterone (T) level, skin tissue E, level, skin tissue T level,
skin discoloration time, skin hair growth time, and terminal
hair/vellus hair.

2.1.5. Exclusion Criteria. The following exclusion parame-
ters were set (i) reprinted literature; (ii) original and un-
published data that could not be obtained and extracted after
contacting the authors; (iii) in vitro studies; (iv) intervention
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measures including other nontraditional Chinese medicine
treatments such as acupuncture.

2.2. Search Strategy. We retrieved previous research papers
from different electronic databases including the CNKI
database, Wanfang database, Vip database, CBM, PubMed,
Embase, and the Cochrane Library up to October 30, 2021 in
both English and Chinese, irrespective of publication status.
The collected research reports focused on the use of TCM in
rodent models for the treatment of seborrheic alopecia.
Chinese search terms included zhongyi, zhongyiyao,
xiongjisuxingtuofa, zhiyixingtuofa, and fazhutuofa and
English search terms included Traditional Chinese Medi-
cine, rodents, androgenic alopecia, and seborrheic alopecia.

2.3. Literature Screening and Data Extraction. Two in-
dependent investigators screened, extracted, and cross-
checked the data across the entire study period. In case of
disagreement, a third party was consulted to arbitrate. The
following data were extracted using a pre-established data
extraction table i) basic study information (first author, title,
publication year, animal species, body weight, sample size,
modeling method, and composition of TCM); (ii) specific
details of the intervention measures, including the dosage
and course of treatment; (iii) relevant information on the
assessment of risk of bias risk; and (iv) outcome indicators
and outcome measurement data.

2.4. Methodology Quality Evaluation. Ten items recom-
mended by the SYRCLE and animal experiments bias risk
assessment tools were used for evaluation, including gen-
eration and/or application of distributed sequences; whether
each baseline was identical; allocation concealment; whether
animals were randomly allocated during the experiment;
whether researchers were blinded; whether outcome eval-
uation was randomly selected; and whether a method of
blinding was adopted for the results evaluator. It was also
noted whether incomplete data were reported and whether
study reporting was irrelevant to selective outcome
reporting, as well as any other biases. The evaluation results
were denoted as “yes”, “no,” and “uncertain”, representing
low risk of bias, high risk of bias, and uncertain risk of bias,
respectively.

2.5. Statistical Analysis. RevMan 5.3 software was used to
perform the meta-analysis. The relative risk was calculated as
an effective indicator to count the data, and the mean dif-
ference (MD) was used as an effective indicator for data
measurement. Point estimates and 95% confidence intervals
(CIs) of each effect quantity were given. Heterogeneity
among included studies was analyzed using the y test, and
the magnitude of heterogeneity was judged quantitatively
using I°. If no obvious heterogeneity was found among the
results of each study (I?<50%), a fixed-effect model was
used for the meta-analysis. If there was significant hetero-
geneity obtained among the studies (I> > 50%), the source of
heterogeneity was further analyzed. After excluding obvious
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F1GURE 1: Flow diagram for identification and selection of included studies.

methodological heterogeneity, a random-effects model was
used for meta-analysis, and a descriptive analysis was
performed.

3. Results

3.1. Literature Screening Process and Results. The results of
the literature screening are shown in Figure 1. Twenty-one
literature searches were included in the qualitative research,
and 15 searches were included in the quantitative analysis.

3.2. Basic Characteristics of Included Studies. This analysis
included 15 studies for quantitative analysis, all of which
were taken from the Chinese literature. Of these, five studies
used C57BL/6 mice [9-13], three used Wistar rats [14-16],
two used Kunming mice [17, 18], two used Sprague-Dawley
(SD) rats [19, 20], two used B6CBAF1/] mice [21, 22], and
one study used white mice [23]. In terms of methods of
model development, two studies used a subcutaneous in-
jection of dihydrotestosterone solution [9, 14], eleven studies
used a subcutaneous injection of testosterone propionate

solution [10, 11, 15-23], and two studies used a topical
application of testosterone propionate solution [12, 13]. The
developed rodent models were included in both the AGA
model and seborrheic alopecia model. Intervention methods
involved external application and gavage. Outcome in-
dicators mainly included total number of hair follicles, se-
rum E, level, serum T level, skin tissue E, level, skin tissue T
level, skin discoloration time, skin hair growth time, and
terminal hair/vellus hair (Table 1).

3.3. Evaluation of Methodological Quality. Only three out of
15 studies used a random number table, and it was not possible
to determine whether animals were randomly assigned during
the rest of the experimental period. The selected studies did not
mention allocation concealment or blinded methods. All col-
lected research data reports were complete and unrelated to the
results of selective reports (Table 2). Other sources of bias related
to this study could not be determined.

(® Whether the generation or application of allocation
sequence was adequate; @ Whether each baseline was
identical; ® Whether the allocation concealment was
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Stud Sub TCM Control Weight Mean Difference Mean Difference
udy or Subgroup

Mean SD Total Mean SD Total (%) IV, Random, 95% CI 1V, Random, 95% CI
1.9.1 C57BL/6 mice
Gao Yuhang 2019 (1) 52.8 2.8 18 27.5 3.1 18 8.8 25.30 [23.37,27.23] -
Gao Yuhang 2019 (2) 61.7 3.6 18 27.5 3.1 18 8.8 34.20 [32.01, 36.39] -
Wu Ruiying 2021 86.28 26.42 10 65.35 20.34 10 4.4 20.93 [0.26, 41.60] —
Subtotal (95% CI) 16 46 219 28.72 [20.62, 36.82] S o
Heterogeneity: Tau® = 37.50; Chi® = 36.24, df = 2 (P < 0.00001); I* = 94%
Test for overall effect: Z = 6.95 (P < 0.00001)
1.9.2 KM mice
Jing Lin 2020 (1) 289 5.17 10 19.5 5.68 10 8.4 9.40 [4.64, 14.16] —
Jing Lin 2020 (2) 31.7 5.73 10 19.5 5.68 10 8.4 12.20 [7.20, 17.20] —
Jing Lin 2020 (3) 33 7.13 10 19.5 5.68 10 8.2 13.50 [7.85, 19.15] —
Subtotal (95% CI) 30 30 25.0 11.48 [8.54, 14.43] ‘
Heterogeneity: Tau? = 0.00; Chi* = 1.30, df = 2 (P = 0.52); I* = 0%
Test for overall effect: Z = 7.65 (P < 0.00001)
1.9.3 8D rats
Cheng Mei 2017 (1) 252 25 10 17.9 1.6 10 8.8 7.30 [5.46, 9.14] -
Cheng Mei 2017 (2) 28.1 2.3 10 17.9 1.6 10 8.8 10.20 [8.46, 11.94] -
Cheng Mei 2017 (3) 316 2.3 10 17.9 1.6 10 8.8 13.70 [11.96, 15.44] -+
Subtotal (95% CI) 30 30 264 10.41 [6.81, 14.01] '3
Heterogeneity: Tau” = 9.29; Chi* = 24.78, df = 2 (P < 0.00001); I* = 92%
Test for overall effect: Z = 5.67 (P < 0.00001)
1.9.4 White mice
Ha Si 2009 (1) 7.7 0.611 10 7.94 1.04 10 8.9 -0.24 [-0.99, 0.51] L
Ha Si 2009 (2) 8.52 1.637 10 7.94 1.04 10 8.9 0.58 [-0.62, 1.78] -
Ha Si 2009 (3) 9.49 1.784 10 7.94 1.04 10 8.8 1.55[0.27, 2.83] -
Subtotal (95% CI) 30 30 266 0.53 [-0.52, 1.58]
Heterogeneity: Tau® = 0.57; Chi* = 5.88, df = 2 (P = 0.05); I* = 66%
Test for overall effect: Z = 0.99 (P = 0.32)
Total (95% CI) 136 136 100.0 11.99 [5.94, 18.03] <o
Heterogeneity: Tau® = 107.11; Chi? = 1525.06, df =11 (P < 0.00001); I* = 99% . . . .
Test for overall effect: Z = 3.89 (P = 0.0001) -20 -10 0 10 20

Test for subgroup differences: Chi* = 107.83, df = 3 (P < 0.00001); I* = 97.2%

Favours Control Favours TCM

FIGURE 2: Meta-analysis results of total number of hair follicles for TCM group vs. model group.

sufficient; @ Whether the animals were randomly allocated
during the experiment; ® Whether the researchers were
blinded; ® Whether the outcome evaluation was randomly
selected; @ Whether the result assessors were blinded;
Whether incomplete data were reported; @ Whether the
research report was irrelevant to the selective resulting re-
port; @ Whether there was no other bias.

3.4. Meta-Analysis Results

3.4.1. Total Number of Follicles. Five studies reported the
total number of hair follicles, with subgroup analyses based
on animal species [9, 12, 17, 19, 23]. The results of a random-
effect model meta-analysis showed that the total number of
hair follicles increased in the TCM group in C57BL/6 mice
(MD =28.72, 95% CI [20.62, 36.82], P <0.00001), Kunming
mice (MD =11.48, 95% CI [8.54, 14.43], P <0.00001), and
SD rats (MD =10.41, 95% CI [6.81, 14.01], P <0.00001)
compared with the model group. No significant difference
was found in the total number of hair follicles between the
TCM group and the model group (MD=0.53, 95% CI
[-0.52, 1.58], P = 0.32) (Figure 2).

3.4.2. Serum E, Level. Nine studies reported serum E, levels
with subgroup analyses based on animal species
[10, 11, 13-18, 20]. The results of the random-effects model
meta-analysis demonstrated that the level of serum E2 in-
creased in the TCM group in Kunming mice (MD =16.58,
95% CI [11.87, 21.29], P<0.00001) compared with the
model group. No significant differences in serum E, levels
were found in the TCM group compared with the model
group in C57BL/6 mice (MD=2.14, 95% CI [0.02, 4.27],
P <0.00001), Wistar rats (MD=-12.53, 95% CI [-26.22,
1.16], P<0.00001), or SD rats (MD=-10.78, 95% CI
[-45.41, 23.84], P <0.00001) (Figure 3).

3.4.3. Serum T Levels. Five studies reported serum T levels
with subgroup analyses performed according to animal
species [11, 13, 14, 18, 20]. The results of the random-effects
model meta-analysis showed that TCM reduced serum T
levels in C57BL/6 mice (MD =-1.03, 95% CI [-1.16, —0.89],
P <0.00001), Kunming mice (MD=-1.05, 95% CI [-1.69,
-0.41], P = 0.001), and SD rats (MD = -4.10, 95% CI [-5.55,
—2.66], P <0.00001) compared with the model group. There
was no statistically significant difference in serum T levels
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TCM Control Weight Mean Difference Mean Difference
Study or Subgroup
Mean SD  Total Mean SD  Total (%) IV, Random, 95% CI IV, Random, 95% CI
1.10.1 C57BL/6 mice
Liu Hui 2020 (1) 32.79 6.21 12 31.29 4.48 12 8.1 1.50 [-2.83, 5.83] r
Liu Hui 2020 (2) 32.41 6.28 12 31.29 4.48 12 8.1 1.12 [3.24, 5.48]
Liu Hui2020 (3) 34.36 3.19 12 31.29 4.48 12 8.4 3.07 [-0.04, 6.18] s
Liu Xiaoyun 2020 (1) 89.27 53.7 10 60.16 3.34 10 1.6 29.11 [-4.24, 52.46] —
Liu Xiaoyun 2020 (2) 66.16  41.61 10 60.16 3.34 10 2.4 6.00 [-19.87, 31.87] -1
LiuXiaoyun 2020 (3) 59.27 17.24 10 60.16 3.34 10 59 -0.89 [-11.77, 9.99] -
Zhang Bei 2015 (1) 214.4 31.03 8 219.34 32.39 8 1.8 -4.94 [-36.02, 26.14] —
Zhang Bei 2015 (2) 215.59  38.58 8 219.34 32.39 8 1.5 -3.75 [-38.66, 31.16] e
Subtotal (95% CI) 82 82 377 2.14 [0.02, 4.27]
Heterogeneity: Tau® = 0.00; Chi*> = 3.84, df = 7 (P = 0.80); I = 0%
Test for overall effect: Z = 1.98 (P = 0.05)
1.10.2 KM mice
Jiang Giane 2012 (1) 61.122 20.078 10 41.708 22.565 10 3.6 19.41 [0.69, 38.13] =
Jiang Giane 2012 (2) 67.988 31.302 10 41.708 22.565 10 2.7 26.28 [2.36, 50.20] —
Jiang Giane 2012 (3) 62.846 42989 10 41.708 22.565 10 1.9 21.14 [-8.95, 51.23] T—
Jing Lin 2020 (1) 65.09 16.06 10 53.57 6.9 10 59 11.52 [0.69, 22.35] —
Jing Lin 2020 (2) 67.75 10.33 10 53.57 6.9 10 7.0 14.18 [6.48, 21.88] -
Jinq Lin 2020 (3) 74 11.81 10 53.57 6.9 10 6.8 20.43 [11.95, 28.91] -
Subtotal (95% CI) 60 60 27.9 16.58 [11.87, 21.29] ¢
Heterogeneity: Tau® = 0.00; Chi*> = 2.81, df = 5 (P = 0.73); I = 0%
Test for overall effect: Z = 6.89 (P < 0.00001)
1.10.3 Wistar rats
Hu Jiayuan 2021 799.0029148.1395 8  647.4438 110.3507 8 0.1 151.56 [23.55, 279.56] _—
Sun Ying 2011 (1) 102.9 41.5 10 178.5 38.8 10 1.5 -75.60 [-110.81, -40.39] _—
Sun Ying 2011 (2) 111.6 46.3 10 178.5 38.8 10 1.3 -66.90 [-104.34, -29.46] _—
Sun Ying 2011 (3) 107.6 67.8 10 178.5 38.8 10 0.8 -70.90 [-119.32, -22.48]
Zhao Dangsheng 2005 (1)  12.8 6.74 10 10.2 8.24 10 7.4 2.60 [-4.00, 9.20] r
Zhao Dangsheng 2005 (2)  14.4 4.32 10 10.2 8.24 10 7.7 4.20 [-1.57,9.97] -
Zhao Dangsheng 2005 (3)  16.6 3.72 10 10.2 8.24 10 7.7 6.40 [0.80, 12.00] -
Subtotal (95% CI) 68 68 26.6 -12.53 [-26.22, 1.16] L 4
Heterogeneity: Tau® = 187.25; Chi? = 48.25, df = 6 (P <0.00001); I* = 88%
Test for overall effect: Z = 1.79 (P = 0.07)
1.10.4 SD rats
Zhang Lingling 2013 (1) ~ 137.573 42.797 8 158.325 18.784 8 1.7 -20.75 [-53.14, 11.64] —_
Zhang Lingling 2013 (2)  125.611 27.086 8 158.325 18.784 8 2.8 -32.71 [-55.56, -9.87] —_
Zhang Lingling 2013 (3)  177.002 21.597 8 158.325 18.784 8 34 18.68 [-1.16, 38.51] ——
Subtotal (95% CI) 24 24 7.9  -10.78 [-45.41, 23.84] P
Heterogeneity: Tau® = 771.63; Chi? = 11.99, df = 2 (P = 0.002); I* = 83%
Test for overall effect: Z = 0.61 (P =0.54)
Total (95% CI) 234 234 100.0 3.72 [-0.96, 8.39] b

Heterogeneity: Tau® = 65.53; Chi? = 99.82, df = 23 (P < 0.00001); I* = 77%
Test for overall effect: Z = 1.56 (P = 0.12)

Test for subgroup differences: Chi* = 36.57, df = 3 (P < 0.00001). I* = 91.8%

-100 -50 0 50 100

Favours Control ~ Favours TCM

FIGURE 3: Meta-analysis of TCM group vs. model group on serum E2 levels.

between the TCM group and the model group (MD =0.39,
95% CI [-1.08, 1.86], P = 0.60) (Figure 4).

3.4.4. Skin Tissue E, Levels. Four studies reported skin tissue
E, levels with subgroup analyses based on animal species
[10, 12-14]. The results of the random-effects model meta-
analysis showed that TCM had no statistically significant
effect on skin tissue E, levels in C57BL/6 mice (MD =—0.57,
95% CI [-3.92,2.79], P = 0.74) or Wistar rats (MD =-12.83,
95% CI [-183.16, 157.49], P = 0.88) compared with the
model group (Figure 5).

3.4.5. Skin Tissue T Levels. Three studies reported skin tissue
T levels with subgroup analyses based on animal species
[12-14]. The results of fixed-effect model meta-analysis
showed that TCM reduced skin tissue T levels in C57BL/
6 mice (MD=-0.36, 95% CI [-0.68, —0.03], P = 0.03)

compared with the model group. No statistically significant
difference between the TCM and model groups was found in
skin tissue T levels in Wistar rats (MD =0.20, 95% CI [-0.78,
1.17], P = 0.70) (Figure 6).

3.4.6. Skin Discoloration Time. Three studies reported skin
discoloration time with subgroup analyses based on animal
species [10, 12, 13]. The results of the random-effect model
meta-analysis showed that TCM reduced skin discoloration
time in C57BL/6 mice (MD =-2.93, 95% CI [-4.03, —1.84],
P <0.00001) compared with the model group (Figure 7).

3.4.7. Skin Hair Growth Time. A total of three studies re-
ported skin hair growth time with subgroup analyses based
on animal species [10, 12, 13]. The results of the random-
effect model meta-analysis showed that TCM reduced skin
hair growth time in C57BL/6 mice (MD =-3.16, 95% CI
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Study or Subgroup TCM Control Weight Mean Difference

Mean SD Total Mean SD Total 1V, Random, 95% CI IV, Random, 95% CI
1.11.1 C57BL/6 mice
Liu Hui 2020 (1) 3.03 0.3 12 411  0.32 12 232%  -1.08 [-1.33,-0.83] »
Liu Hui 2020 (2) 326 029 12 4.11 0.32 12 23.3%  -0.85[-1.09, -0.61] =
Liu Hui 2020 (3) 298 021 12 4.11  0.32 12 24.0%  -1.13[-1.35,-0.91] *
Zhang Bei 2015 (1) 2338 4.69 8 23.72 3.27 8 0.7% -0.34 [-4.30, 3.62] —
Zhang Bei 2015 (2) 2498 8.06 8 23.72 3.27 8 0.3% 1.26 [-4.77,7.29]
Subtotal (95% CI) 52 52 71.5%  -1.03 [-1.16, -0.89] [)
Heterogeneity: 7> = 0.00; x> = 3.73, df = 4 (P = 0.44); I* = 0%
Test for overall effect: Z = 14.84 (P < 0.00001)
1.11.2 KM mice
Jiang Qiane 2012 (1) 3.227 0.758 10 4.307 1.647 10 6.4% -1.08 [-2.20, 0.04] ——
Jiang Qiane 2012 (2) 2.809 0.735 10 4.307 1.647 10 6.5% -1.50 [-2.62, -0.38] —_—
Jiang Qiane 2012 (3) 3722 0644 10 4307 1.647 10  67%  -0.59 [-1.68,0.51] L
Subtotal (95% CI) 30 30 19.6% -1.05[-1.69, -0.41] 'S
Heterogeneity: 7> = 0.00; x> = 1.31, df =2 (P = 0.52); I* = 0%
Test for overall effect: Z = 3.20 (P = 0.001)
1.11.3 SD rats
Zhang Lingling 2013 (1) 7.416 2.437 8 12.122 2.19 8 1.9% -4.71 [-6.98, -2.44]
Zhang Lingling 2013 (2) 9.235 3.123 8 12.122 2.19 8 1.4% -2.89 [-5.53, -0.24]
Zhang Lingling 2013 (3) 7.617 3.159 8 12.122 2.19 8 1.4% -4.50 [-7.17, -1.84]
Subtotal (95% CI) 24 24 4.8%  -4.10[-5.55, -2.66] o
Heterogeneity: 72 = 0.00; y* = 1.17, df =2 (P = 0.56); I* = 0%
Test for overall effect: Z = 5.56 (P < 0.00001)
1.11.4 Wistar rats
Hu Jiayuan 2021 7.82 13691 8 7.43 1.623 8 4.2% 0.39 [-1.08, 1.86] —
Subtotal (95% CI) 8 8 4.2% 0.39 [-1.08, 1.86] ’
Heterogeneity: Not applicable
Test for overall effect: Z = 0.52 (P = 0.60)
Total (95% CI) 114 114  100.0% -1.10[-1.43,-0.78] ’
Heterogeneity: 7> = 0.10; x> = 27.10, df = 11 (P = 0.004); I* = 59% . . . .

Test for overall effect: Z = 6.62 (P < 0.00001)
Test for subgroup differences: x* = 20.89, df = 3 (P = 0.0001). I* = 85.6%

4 -2 0 2 4
Favours TCM  Favours Control

FIGURE 4: Meta-analysis results of TCM group vs. model group on serum T levels.

[-4.16, —2.16], P < 0.00001) compared with the model group
(Figure 8).

3.4.8. Terminal Hair/Vellus Hair. A total of four studies
reported terminal hair/vellus hair with subgroup analyses
based on animal species [11, 17, 21, 22]. The results of the
random-effects model showed that TCM increased the
terminal hair/vellus hair ratio in C57BL/6 mice (MD = 4.08,
95% CI [3.44, 4.71], P<0.00001) and B6CBAF1/] mice
(MD =3.89,95% CI [3.60, 4.19], P < 0.00001) compared with
the model group. There was no statistically significant dif-
ference between the TCM group and model group in ter-
minal hair/vellus hair in Kunming mice (MD =-1.01, 95%
CI [-2.67, 0.65], P = 0.23) (Figure 9).

3.5. Publication Bias. A funnel plot was drawn based on the
outcome index of the total number of hair follicles in the
TCM group versus the model group (Figure 10). The results
demonstrated that the distribution of each study on both
sides of the funnel plot was asymmetric, thus indicating the
existence of publication bias.

4. Discussion

To the best of our knowledge, this article is the first to use
a meta-analysis to conduct a systematic review of the effects
of TCM in animal models of AGA. Previous meta-analyses
by You [24] and Wang [25] evaluated the curative efficacy
and safety of TCM for treating AGA in clinical patients. We
chose to evaluate research from animal experiments as it is
very important to interrogate animal data thoroughly in
order to improve the quality of animal research and guide
clinical research. Our conclusions are consistent with pre-
vious clinical meta-analyses showing that TCM could be an
effective and safe complementary therapy for AGA
treatment.

4.1. Principal Findings. The outcomes of our study show that
TCM can effectively increase the total number of hair follicles
and the ratio of terminal hair to vellus hair, as well as decrease
skin discoloration time and skin hair growth time. At the
same time, TCM can also reduce serum T levels in animals
with AGA. A reversal of the gradual miniaturization of hair
follicles has consistently been shown to increase terminal hair
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Study or Subgroup TCM Control Weight ~ Mean Difference Mean Difference
Mean SD Total Mean SD Total (%) IV, Random, 95% CI IV, Random, 95% CI

1.12.1 C57BL/6 mice .I
GaoYuhang 2019 (1) 80.71 451 18 83.77 576 18 15.8 -3.06 [-6.44, 0.32]
GaoYuhang 2019 (2) 73.41 562 18 8377 576 18 15.2 -10.36 [-14.08, -6.64] -
Liu Xiaoyun 2020 (1) 19.28 1.94 10 2243 225 10 17.8  -3.15[-4.99, -1.31] u
LiuXiaoyun 2020 (2) 19.96 1.2 10 2243 225 10 18.1  -2.47 [-4.05, -0.89] ﬁ
LiuXiaoyun 2020 (3) 20.62 211 10 2243 225 10 17.7 -1.81 [-3.72,0.10]
Zhang Bei 2015 (1)  76.24 834 8 61.03 1057 8 7.6 15.21 [5.88, 24.54] —
Zhang Bei 2015 (2)  82.08 783 8 61.03 10.57 8 7.8 21.05[11.93, 30.17] —
Subtotal (95% CI) 82 82  100.0 -0.57[-3.92,2.79] ‘

Heterogeneity: Tau? = 15.62; Chi? = 57.69, df = 6 (P < 0.00001); I* =
Test for overall effect: Z = 0.33 (P = 0.74)

90%

1.12.2 Wistar rats

Hu Jiayuan 2021 754.3013 148.755 8 767.13 195.67 8

Subtotal (95% CI) 8 8
Heterogeneity: Not applicable

Test for overall effect: Z = 0.15 (P = 0.88)

Total (95% CI) 90 90  100.0
Heterogeneity: Tau? = 15.32; Chi? = 57.70, df = 7 (P < 0.00001); I* = 88%

Test for overall effect: Z = 0.35 (P = 0.73)

Test for subgroup differences: Chi* = 0.02, df = 1 (P = 0.89), I* = 0%

0.0 -12.83[-183.16,157.49] +

0.0 -12.83 [-183.16, 157.49] -

<

-0.60 [-3.92, 2.73]

L

T T T T
-100 -50 0 50 100
Favours Control Favours TCM

FIGURE 5: Meta-analysis results of TCM group

vs. model group on E2 levels in skin tissue.

Stud TCM Control Weight Mean Difference Mean Difference
udy or Subgroup &

Mean SD Total Mean SD Total (%) IV, Random, 95% CI 1V, Random, 95% CI
1.13.1 C57BL/6 mice
GaoYuhang 2019 (1) 2.34 093 18 2.72 0.71 18 33.1 -0.38 [-0.92, 0.16] -
GaoYuhang 2019 (2) 2.28 0.73 18 2.72 0.71 18 43.7 -0.44 [-0.91, 0.03] -4
Zhang Bei 2015 (1) 2.76 1.65 8 2.69 1.09 8 5.1 0.07 [-1.30, 1.44] —
Zhang Bei 2015 (2) 2.62 1.16 8 2.69 1.09 8 7.9 -0.07 [-1.17, 1.03] —_—
Subtotal (95% CI) 52 52 89.9 -0.36 [-0.68, -0.03] ’
Heterogeneity: Chi? = 0.76, df = 3 (P = 0.86); I* = 0%
Test for overall effect: Z = 2.13 (P = 0.03)
1.13.2 Wistar rats
Hu Jiayuan 2021 6.195 1.1638 8 6 0.7976 8 10.1 0.20 [-0.78, 1.17] ——
Subtotal (95% CI) 8 8 10.1 0.20 [-0.78, 1.17] >
Heterogeneity: Not applicable
Test for overall effect: Z = 0.39 (P = 0.70)
Total (95% CI) 60 60 100.0 -0.30 [-0.61, 0.01]
Heterogeneity: Chi* = 1.86, df = 4 (P = 0.76); I* = 0% . . . . .
Test for overall effect: Z = 1.89 (P = 0.06) -4 -2 0 2 4
Test for subgroup differences: Chi*> = 1.10, df = 1 (P = 0.30); I* = 8.8% Favours TCM  Favours Control

FIGURE 6: Meta-analysis result of TCM group

density, thereby improving hair loss [5, 7]. However, owing to
the publication bias in the outcome index, additional large-
scale and high-quality trials are required for further verifi-
cation and to obtain more reliable evidence.

4.2. TCM Understanding of Hair Loss. Chinese classic herbal
formulas documented in the ancient Chinese medical litera-
ture have been widely used in AGA for centuries [24].

vs. model group on T levels in skin tissue.

Examples include the “Yellow Emperor’s Inner Classic” during
the Warring States Period [26], “Treatise on Febrile Diseases”
during the three Kingdoms period, and “Compendium of
Materia Medica” during the Ming Dynasty [27]. For example,
the “Yellow Emperor’s Inner Classic” states that “the hair is
outside the kidney essence, and when the essence and blood
are sufficient, the hair is thick and shiny.” This clearly suggests
that the growth of hair is related to the rise and fall of the
essence and blood in the kidney and the filling of qi and blood.
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FIGURE 7: Meta-analysis result of TCM group vs. model group on skin discoloration time.
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FIGURE 8: Meta-analysis result of TCM group vs model group on skin hair growth time.

Modern TCM has summarized and developed previous
knowledge of seborrheic alopecia, and believes that this
disease is closely related to the spleen, lung, kidney, liver,
phlegm stagnation, and dampness-heat [28-33]. Most
practitioners divide seborrheic alopecia into four syndrome
types as follows (i) damp and heat fumigation; (ii) blood heat
and wind dryness; (iii) blood deficiency and wind dryness;
and (iv) liver and kidney deficiency. The corresponding
treatment methods can be summarized as invigorating the
spleen, clearing dampness, and clearing heat; cooling blood
and moistening dryness; nourishing blood and removing
wind and moistening dryness; and nourishing the liver and
kidney. A number of researchers have looked at the causes
and treatments of AGA within the context of TCM. For
example, Liu suggests that the etiology of AGA is responsible
for pathogenic dampness, while basic pathogenesis is
pathogenic dampness obstructing sweat pores [34]. Jia be-
lieves that AGA is caused by deficiency of the spleen and
stomach, up-flooding of damp-turbidity, lung-wei in-
security, and disharmony of blood based on the theory of

“spleen and stomach deficiency with lung disease” [35].
Xuan formed the academic process of “regulating yin and
yang” in the diagnosis and treatment of skin diseases
through clinical practice and scientific research exploration
[36]. Yang showed that seborrheic alopecia is caused by
heat from the stomach and intestine dampness fumigating
upward to the head and face, thereby invading hair roots
and causing the hair to fall out [37]. Treatment is based on
heat clearing methods and removal of dampness,
strengthening the spleen and expelling wind, supplemented
by cooling blood and promoting blood circulation.
According to the investigations of Wang, seborrheic alo-
pecia is caused by problems in the spleen and kidney,
suggesting that the spleen should first be strengthened and
warmed to eliminate dampness, resolving phlegm, elimi-
nating lipids, and increasing blood flow [38]. Finally, the
studies of Cheng presume that dampness-heat constitution
is the main cause for alopecia seborrheic, while stasis-
turbidity = causing decayed hair is the main
pathogenesis [33].
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FIGURE 9: Meta-analysis result of TCM group vs. model group on terminal hair/vellus hair.
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F1GURE 10: Funnel plot of analysis of the number of hair follicles.

4.3. Modern Medicine Understanding of Hair Loss. AGA is
characterized by progressive hair follicular miniaturization
[39], caused by the action of androgens on the epithelial cells
of genetically susceptible hair follicles in androgen-
dependent areas [40]. The overall goal of AGA treatment
is to arrest miniaturization and improve hair density. Sys-
temic and local conversion of testosterone to dihy-
drotestosterone (DHT) by 5-a-reductase (5AR) enzyme is
the main factor responsible for the underlying pathological
mechanism in AGA [41, 42]. Therapeutic targets reduce
DHT production, cause vasodilatory effects, trigger anagen,
prolong anagen, and subdue inflammation [43]. Other

factors that affect seborrheic alopecia include genetics, en-
docrine, mental stress, overuse of the brain, staying up too
late, and improper diet, for example. However, the effects of
androgen and 5a-reductase on hair follicles have always
been considered the most important factors in AGA [11, 44].

Minoxidil, finasteride, and low-level laser light therapy
(LLLT) are FDA-approved therapy options for AGA, with
a significant effect [45-52]. In addition, dutasteride [41, 53],
platelet-rich plasma (PRP) [54-56], photobiomodulation
[50], and microneedling [57] are further treatment options
for AGA. However, these treatment options are cost-
intensive and also require lifelong treatment, thus may
have side effects. The available literature suggests a role of
herbal drugs in inhibiting 5-alpha-reductase enzyme and
therefore reducing hair loss. This can be further potentiated
since herbal drugs exhibit fewer side effects [58].

Regarding the signaling pathway of TCM for hair loss,
a study by Dou [59] demonstrated that monomeric com-
ponents in Chinese medicine can act through various
pathways such as Wnt, MAPKs, PI3K/Akt, androgen re-
ceptors, Fas/FasL to initiate or terminate a program of re-
lated factors. These factors can competitively inhibit or
synergistically activate related receptors and link pro-
liferation or apoptosis of the hair follicle cells or dermal
papilla cells. Therefore, a number of hairs remain in the
anagen phase and achieve the effect of hair loss treatment
and hair loss prevention.

4.4. Limitations. Our present study has a number of limi-
tations. (i) All studies included in this analysis were sourced
from the Chinese literature. As no manual search was
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conducted, some of the literature may have been overlooked,
and the research conclusions may therefore be subject to
publication bias. Indeed, a funnel plot of the total number of
the hair follicles showed publication bias. (ii) The included
literature did not always mention allocation concealment
and blinding methods, potentially presenting selection and
implementation bias. (iii) There was no consistency in the
types of model animals included in this study, as well as
inconsistency in the treatment cycles. Also, the interventions
measured in the model groups were not similar, potentially
leading to high heterogeneity and low research quality. (iv)
Lack of reports of morbidity and mortality rates and adverse
reactions of experimental animals were another significant
drawback to this meta-analysis. Taking all the limitations
into account, the conclusions of the present study require
further corroboration.

4.5. Implications for Future Trials. More scientific, rigorous,
and reasonable high-quality animal experiments should be
carried out in the future. The studies should include
a standardized and scientific experimental scheme, de-
scribing in detail the methods of generating allocation se-
quences, as well as methods of concealing the random
allocation and blinding. Further reports of adverse reactions
and morbidity and mortality rates are also required. Se-
lection of standardized markers with important effects on
AGA should be undertaken so that the mechanism of action
of TCM on AGA may be fully understood, allowing TCM to
be applied in clinical practice.

5. Conclusions

Androgenic alopecia is a genetically predetermined disorder
that is caused by an excessive response to androgens. The
condition has attracted considerable attention in society as it
has a substantial effect on the social confidence of in-
dividuals. The clinical efficacy of drugs approved by the FDA
is limited, and these drugs lead to side effects. Although
TCM has been used to address these issues for centuries, the
mechanism of action of TCM remains unclear. Our present
study is the first of its kind and demonstrates that TCM can
be potentially used to treat the AGA, although further
studies are essential to validate the results.
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