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28  Here, we present a protocol to establish the mouse depressive model, observe the behavior
29 changes associated with chronic unpredictable mild stress (CUMS), and evaluate the anti-
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31
32 ABSTRACT:
33  In addition to the standardized use of antidepressant medications and psychotherapy, the usage
34  of traditional Chinese medicine has lead to an overall improvement of patients with major
35 depressive disorder (MDD). Therefore, the purpose of this study was to establish the mouse
36 depressive model, observe the behavior changes associated with chronic unpredictable mild
37  stress (CUMS), and then evaluate the anti-depression effect of Xiaoyaosan. Mice were randomly
38  divided into four groups: a control group, a model group, a treatment group with Xiaoyaosan, and
39  atreatment group with fluoxetine. All mice were individually kept in cages, and depression was
40  induced in the mice by exposing them to several designed manipulations of CUMS for 21 days, as
41  described in the protocol. Mice in the control group and model group received 0.5 mL of distilled
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water, while mice in the treatment groups received either Xiaoyaosan (0.25 g/kg/d) or fluoxetine
(2.6 mg/kg/d). The drugs used in the study were given intragastrically daily during the entire three
weeks. To estimate the depressive-like behaviors, a series of parameters including the coat state,
body weight, open field test score, and sucrose preference test score were recorded. Data analysis
showed that behaviors of model mice were significantly changed compared to behaviors of mice
in the control group, which were improved by the treatment of Xiaoyaosan and fluoxetine. The
current findings demonstrated the anti-depression effects of Xiaoyaosan on the behaviors of
CUMS-induced mice and revealed that compounds from the Xiaoyaosan prescription may be
worthwhile for treating depression, considering their beneficial effects on depressive-like
behaviors.

INTRODUCTION:

MDD is a chronic, highly recurrent mental disease that presents with persistent low mood,
depression, low self-esteem, mental retardation, loss of interest, sleep disorders, profoundly
pessimistic or suicidal tendencies; it has caused great harm to human health and social
stabilization®. It has become one of the world's primary cause of disability, and it may be one of
the main leading causes of disease burden by 2030 according to the World Health Organization?®3.
Currently, antidepressant medications and psychotherapy are considered to be the first choice to
treat MDD. Nevertheless, an enormous number of patients diagnosed with MDD do not respond
to continuous medication or therapy, and they are listed as having treatment-resistant
depression®.

Xiaoyaosan is a classic Chinese compound® that has been widely used to treat psychological
diseases for thousands of years since the Song dynasty in China®. It is composed of 8 Chinese
herbs: Radix Bupleuri, Radix Paeoniae Alba, Radix Angelicae Sinensis, Poria, Rhizoma Atractylodis
Macrocephalae, Radix Glycyrrhizae, Rhizoma Zingiberis Recens, and Herba Menthae. Xiaoyaosan
contains multiple constituents, has multiple targets, and utilizes multiple pathways’. Xiaoyaosan
has been commonly shown to be a safe and effective formula for treating various diseases related
to mental disorders, and modern studies have also focused on the anti-depression mechanism of
this compound®?°. The pathogenesis of MDD is yet unclear, even though there are multifarious
hypotheses, including the monoamine hypothesis, the neurotransmitter receptor hypothesis, the
neuroendocrine function change hypothesis, the immune system abnormality hypothesis, etc.
Several studies have shown that the antidepressant effect of Xiaoyaosan has a connection with
the material bases of the above hypotheses'''?, and its therapeutic action manifests as an
improvement to depressive-like behaviors?!3,

Moreover, with the prevalence of depression, modern society has suffered from reductions in the
work force, early retirements, and expensive treatments'®. Expensive treatment needs strict
medical attention, which means a range of increased medical costs and precise anticipation of
precise undesirable outcomes as well as side effects’®. The Chinese herb Xiaoyaosan has
accessible components, unique effects, and slight side effects. Its application can play a role in
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reducing the burden of modern medical treatment. Therefore, to provide a more theoretical basis
for the application of Xiaoyaosan, an alternative clinical therapy should be offered for the
treatment of depression, the incidence of which increases year by year, and should improve
human health at the same time. This paper describes a protocol involving the use of Xiaoyaosan
to prevent the depressive-like behaviors by establishing the depressive model of the mouse. The
open field test and sucrose preference test were used to verify the antidepressant effects of
Xiaoyaosan.

PROTOCOL:

This protocol was approved by the Animal Ethics Committee of Beijing University of Chinese
Medicine and was in accordance with all guidelines for the Care and Use of Laboratory Animals
of China.

1. Preparing Drugs for the Experiment

Note: The Chinese herbs were purchased and then authenticated by Dr. B. Liu of the Beijing
University of Chinese Medicine. Xiaoyaosan contains the following eight traditional Chinese drugs
in a ratio of 6:6:6:6:3:6:2:2: Radix Angelicae Sinensis, Radix Paeoniae Alba, Poria, Radix Bupleuri,
Radix Glycyrrhizae, Rhizoma Atractylodis Macrocephalae, Herba Menthae and Rhizoma Zingiberis
Recens,.

1.1. Prepare Xiaoyaosan as previously described?®.

Note: We extracted these compounds in the Chinese medicine preparation room of the China-
Japan Friendship Hospital, and the extraction yield was 18.8%.

1.2. Verify the quality of Xiaoyaosan by high-performance liquid chromatography-mass
spectrometry analysis (LC-MS/MS)Y.

2. Preparing Mice for the Experimental Procedure

Note: For the experimental procedure, 60 healthy male C57BL/6J mice aged 12 weeks were
selected, with each mouse weighing between 18 and 22 g.

2.1. Keep mice individually in cages in a typical Specific Pathogen Free (SPF) laboratory animal
room (22 +1°C, 12 h/12 h dark/light cycle, relative humidity: 30%—40%) for one week before the
CUMS procedure.

2.2. Randomly divide all mice into a control group, a model group, a Xiaoyaosan treatment group,
or a fluoxetine treatment group according to their body weight. Each group has 15 mice.
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2.3. Before initiation of the experiment, number the mice in each group on their tail using a
marking pen.

2.4. Test all mice using a five-day sucrose preference test (refer to step 5) and an open field test
(refer to step 6).

3. Induction of Depression in Mice

Note: To induce depression, the mice in the model group and two treatment groups underwent
CUMS for 21 days®®. The plan can be changed according to the practical situation, but the
principle that the same stressor cannot be used continuously should be followed.

3.1. Expose mice daily to any two of the following seven stressors for 21 consecutive days'®. Our
modeling plan is designed as follows:

3.1.1. On Monday, expose mice to food deprivation (empty the feed of each cage for 24 h, 8:00
a.m. to 8:00 a.m.) and water deprivation (remove the drinking bottle of each cage for 24 h, 8:00
a.m. to 8:00 a.m.).

3.1.2. On Tuesday, expose mice to restraint stress (restrain mice in a small plastic tub for 3 h, 8:00
a.m. to 11:00 a.m.) and empty cages (remove the padding in each cage for 11 h, 8:00 a.m. to
19:00 p.m.).

3.1.3. On Wednesday, expose mice to wet and soiled cages (pour water into each cage and keep
wet for 24 h, 8:00 a.m. to 8:00 a.m.) and crowded cages (put five mice in one cage for 24 h, 8:00

a.m. to 8:00 a.m.).

3.1.4. On Thursday, expose mice to restraint stress and ice-cold swimming (force each mouse to
swim in a clear glass aquarium with ice water for 5 min).

3.1.5. On Friday, expose mice to wet and soiled cages and food deprivation.

3.1.6. On Saturday, expose mice to restraint stress and crowded cages.

3.1.7. On Sunday, expose mice to empty cages and ice-cold swimming.

3.2. Record the coat state and body weight weekly until the end of modeling (day 21). Calculate
the total score of the coat state as the sum of scores from seven different body parts: head, neck,

dorsal coat, ventral coat, forepaws, tail, and hind paws. A score of one indicates a well-groomed
coat, and a score of zero indicates an unkempt coat?°.
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3.3. Perform a five-day sucrose preference test (refer to step 5) and an open field test (refer to
step 6) at the end of experiment.

4. Administration of Xiaoyaosan

Note: The dose of Xiaoyaosan (0.25 g/kg/d) was selected on the basis of its satisfactory efficacy
as previously described?®.

4.1. During the experiment, use distilled water to prepare the Xiaoyaosan and fluoxetine
suspensions, and make sure to use immediately.

4.2. Give 0.5 mL of distilled water to the mice in the control group and model group by
intragastric administration every day before modeling. Meanwhile, give Xiaoyaosan (0.25 g/kg/d)
or fluoxetine (2.6 mg/kg/d) to the mice in the two treatment groups.

5. Sucrose Preference Test

Note: No water or food deprivation was applied before the test. The protocol was performed as
previously reported?®.

5.1. On the first two days, house the mice individually with two bottles filled with tap water.
5.2. On the next two days, give the mice two bottles filled with 1% sucrose solution.

5.3. On the last day, give the mice two bottles for 24 h, one with tap water and the other with
1% sucrose solution. To eliminate a side preference of the mice in drinking behavior, switch the
position of the two bottles after 12 h.

5.4. Record the volume (mL) of both the consumed sucrose solution and tap water. Calculate the
sucrose preference as follows: sucrose preference (%) = sucrose consumption/total liquid
consumption x 100%.

6. Open Field Test

6.1. Perform the open field test in a dimly lit and quiet room with a four-sided wooden black
lusterless box. Divide the floor into 25 equal squares by blue lines.

6.2. Clean the open-field box with 5% alcohol prior to the access of each mouse. Then, place the
mouse in the center of the open field gently.
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6.3. Suspend a high definition digital camera approximately 200 cm right above the field, and
record the behavior of each mouse for 5 min.

6.4. Evaluate the mice behavioral video by the video-tracking system software and record the
data of the total running distance and number of entries into the center zone.

6.5. Analyze the data of the total distance moved and number of entries into the center zone by
statistical software.

REPRESENTATIVE RESULTS:
Note that the results have been previously published by Dr. Xiu-Fang Ding, et al.18

Data were expressed as the mean + standard error of the mean (SEM). A one-way ANOVA or a
non-parametric test was used for general data based on the normality test and the test for
homogeneity of variance. The LSD test was used for the comparisons between groups. In addition,
the repeated measurement process of the general linear model (GLM) was used to conduct one-
way ANOVA analysis for repeated measured data (coat score and body weight), and a multivariate
analysis process of variance was adopted to make comparisons between groups at each time
point (LSD method).

The physical state of CUMS-induced mice

After exposing mice to three weeks of CUMS for induction of depression, a gradual dystrophy of
coat state in the model group was induced; the dystrophy did not present after two weeks of
stress, but it worsened at the end of the CUMS procedure (three weeks), and the coat score
significantly decreased compared to that of the control group (F (3, 56) = 25.08, p = 0.000). The
coat state of mice was notably improved after continuous treatment with Xiaoyaosan or
fluoxetine compared to the model group (F (3, 56) = 25.08, both p = 0.001, Figure 1a). According
to the weekly body weight data of each group, a significant reduction in body weight was
manifested by the third week (F (3, 56) = 16.149, p = 0.000, Figure 1b), while Xiaoyaosan or
fluoxetine treatment significantly increased the body weight compared with the model group (F
(3,56) =16.149, both p =0.001).

The sucrose preference test

Before stress exposure, mice in all groups had a similar sucrose preference (baseline condition,
Figure 2a). However, a significant drop in sucrose preference was observed after three weeks of
stress procedure in model group (F (3, 56) = 41.379, p = 0.000, Figure 2b). Xiaoyaosan and
fluoxetine treatment effectively reversed these changes and significantly increased the sucrose
preference compared with model group (F (3, 56) = 41.379, both p = 0.000).

The open field test
Before stress exposure, all mice exhibited a similar behavioral state (baseline conditions. Figures
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2c and 2d). However, after stress exposure for three weeks, the total distance moved in five
minutes significantly differed between the groups. The total distance moved by mice in the model
group was significantly lower (F (3, 56) =4.216, p = 0.003, Figure 2f) than that of the control group.
Furthermore, the number of entries into the central zone was also significantly different between
groups. The number of entries into the central zone of the model group significantly decreased
(F (3, 56) = 2.809, p = 0.013, Figure 2e) compared with the control group. Fluoxetine treatment
prevented these changes in locomotion trend and significantly improved the total distance and
the number of entries into the central zone (F (3, 56) = 4.216, p = 0.029; F (3, 56) = 2.809, p =
0.004). A similar phenomenon was also observed in the Xiaoyaosan treatment group (F (3, 56) =
4.216, p=0.014; F (3, 56) = 2.809, p = 0.029).

FIGURE LEGENDS:

Figure 1: Effects of Xiaoyaosan on CUMS-induced changes in mice physical state. The mice coat
state (a) and body weight (b) were measured weekly during the stress period. Data were
expressed as the mean + SEM, n = 15 per group. “"p < 0.001 versus control; 23p < 0.001 versus the
model. This figure has been modified from Ding, et al.'®

Figure 2 Effects of Xiaoyaosan on CUMS-induced depressive-like behaviors. A battery of
behavioral tests was conducted, and the following parameters were measured: sucrose
preference (a, b), number of entries into the center zone (c, e), and the total distance moved
(locomotor activity) (d, f). Data were expressed as the mean + SEM, n = 15 per group. “p < 0.05,
**p <0.01, and **p < 0.001 versus control; 2p < 0.05, %p < 0.01, and 222p < 0.001 versus model.
This figure has been modified from Ding, et al.

DISCUSSION:

The CUMS model used in this study is a common method to establish the stress diathesis model
of depression??. Most manifestations of CUMS can be restored by antidepressant drugs, which
indicated that this model method has a strong predictive validity?3. By this method, animals
receive chronic unpredictable stressful stimuli and develop core symptoms of major depression,
including decreased place preference conditioning, anhedonia, and impaired emotion-like
behaviors?*. Here, in this protocol, the continuous usage of Xiaoyaosan or fluoxetine can improve
the depressive-like behaviors of CUMS-induced model mice according to the results obtained in
the experiment; the fluoxetine is as a positive control drug to prove the intervention effect of
Xiaoyaosan.

The evaluation of coat score, unlike the open field test, forced swimming test, or novelty
suppressed feeding test, is a measure that is not associated with depression in humans but is the
most prevalent, reliable, and well-validated method for the depressive model of mouse?. In the
present study, a gradual dystrophy of the coat state in the model group was induced and did not
present after two weeks of stress but worsened at the end of the CUMS procedure (three weeks),
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while the body weight was not significantly different among groups after one week of stress
exposure. However, the difference of body weight in each group began to emerge after modeling
for two weeks, thus leading to a subsequent decrease by the end of three weeks. The results
indicate that these changes in physical state of CUMS-induced mice could be reversed by both
Xiaoyaosan and fluoxetine treatment, suggesting that Xiaoyaosan could improve the physical
states of depressed mice.

To further validate the CUMS model and verify the effect of the compound used in this protocol,
a sucrose preference test and an open field test were used to assess the possible depressive
behaviors in CUMS-induced mice. The reduction of anhedonia in sucrose preference was used to
evaluate the depressive-like state in rodents, while the open field test, as an animal psychological
test, is commonly used to evaluate the locomotor function and emotionality of rodents?®. The
result showed that 3 weeks of stress exposure had an obvious influence on the sucrose preference
of mice, and the anhedonia was reversed by both the Xiaoyaosan and fluoxetine treatments. The
open field test is commonly used to assess locomotor function and emotionality in laboratory
animals?’. In this study, it was used to analyze depressive behaviors. The results of the open field
test showed that the total distance moved by the mice in the model group was significantly lower
than that of the control group. Furthermore, the number of entries into the central zone by the
model group of mice was significantly lower than that of the treatment group of mice, which
suggested that CUMS-induced mice displayed depressive-like behaviors. The study also showed
that Xiaoyaosan and fluoxetine could ameliorate the changes presented in the open field test.

In agreement with the similar results discussed in previous studies, this paper showed that CUMS
causes a decrease in sucrose consumption and locomotor activity. The continuous usage of
Xiaoyaosan was effective for the prevention and treatment of CUMS-induced depression in mice.
Many studies have examined depression, an advanced understanding of an animal model could
be the key to clarifying the mechanism of depression?®, The CUMS method described in this
protocol can effectively display the depression state of mice. Unlike the chronic mild stress (CMS)
or chronic immobilization stress (CIS) method?%39, the key point of CUMS lies in the selection of
unpredictable stressors and the rational application of model evaluation. To further confirm the
method and result shown in this protocol, future work should include the selection of more
stressors and evaluation methods for CUMS method and the detection of the longer-term effects
of Xiaoyaosan for 28-48 days of CUMS.
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Comments/Description
oreparation room of the China-Japan Friendship Hospital, distilled water was used to prepare the suspe

The distilled water was used to prepare the suspension of fluoxetine, and the dose 2.6 mg/kg/d.

thy male C57BL/6J mice aged 12 weeks were purchased from Beijing Vital River of the Charles River Cot
318%x202x135 mm

The water was used througout the experiment.
The sucrose was used in the sucrose preference test to prepare 1% sucrose solution.

It was used to weigh the avoirdupois of mice at different stages.

(40 cm x40 cm x 15 cm), divided into 25 equal squares by blue lines.
A HD digital camera which was used for recording the whole process of the open field test.
A video-tracking system which was used to evaluate the locomotor function and emotionality of mice.
on-parametric test was used for general data based on normality test and homogeneity test for varianc

Graphpad Prism 6.0 software was used to draw statistical graphs.
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Item 1 (check one box): The Author elects to have the Materlals be made available (as described at

http://www.jove.com/author) via:

Item 2 (check one box):

Standard Access E Open Access

: 3 The Author is NOT a United States government employee.

| The Author is a United States government employee and the Materials were prepared in the

course of his or her duties as a United States government employee.

|
| The Author is a United States government employee but the Materials were NOT prepared in the
course of his or her duties as a United States government employee.

ARTICLE AND VIDEO LICENSE AGREEMENT

1. Defined Terms. As used in this Article and Video License
Agreement, the following terms shall have the following
meanings: “Agreement” means this Article and Video License
Agreement; “Article” means the article specified on the last
page of this Agreement, including any associated materials
such as texts, figures, tables, artwork, abstracts, or summaries
contained therein; “Author” means the author who is a
signatory to this Agreement; “Collective Work” means a work,
such as a periodical issue, anthology or encyclopedia, in which
the Materials in their entirety in unmodified form, along with a
number of other contributions, constituting separate and
independent works in themselves, are assembled into a
collective whole; “CRC License” means the Creative Commons
Attribution-Non  Commercial-No  Derivs 3.0  Unported
Agreement, the terms and conditions of which can be found
at: http://creativecommons.org/licenses/by-nc-
nd/3.0/legalcode; “Derivative Work” means a work based
upon the Materials or upon the Materials and other pre-
existing works, such as a translation, musical arrangement,
dramatization, fictionalization, motion picture version, sound
recording, art reproduction, abridgment, condensation, or any
other form in which the Materials may be recast, transformed,
or adapted; “Institution” means the institution, listed on the
last page of this Agreement, by which the Author was
employed at the time of the creation of the Materials; “JOVE”
means MyJove Corporation, a Massachusetts corporation and
the publisher of The Journal of Visualized Experiments;
“Materials” means the Article and / or the Video; “Parties”
means the Author and JoVE; “Video” means any video(s) made
by the Author, alone or in conjunction with any other parties,
or by JoVE or its affiliates or agents, individually or in
collaboration with the Author or any other parties,
incorporating all or any portion of the Article, and in which the
Author may or may not appear.
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2. Background. The Author, who is the author of the Article,
in order to ensure the dissemination and protection of the
Article, desires to have the JoVE publish the Article and create
and transmit videos based on the Article. In furtherance of
such goals, the Parties desire to memorialize in this Agreement
the respective rights of each Party in and to the Article and the
Video.

3. Grant of Rights in Article. In consideration of JoVE agreeing
to publish the Article, the Author hereby grants to JoVE,
subject to Sections 4 and 7 below, the exclusive, royalty-free,
perpetual (for the full term of copyright in the Article,
including any extensions thereto) license (a) to publish,
reproduce, distribute, display and store the Article in all forms,
formats and media whether now known or hereafter
developed (including without limitation in print, digital and
electronic form) throughout the world, (b) to translate the
Article into other languages, create adaptations, summaries or
extracts of the Article or other Derivative Works (including,
without limitation, the Video) or Collective Works based on all
or any portion of the Article and exercise all of the rights set
forth in (a) above in such translations, adaptations,
summaries, extracts, Derivative Works or Collective Works and
(c) to license others to do any or all of the above. The
foregoing rights may be exercised in all media and formats,
whether now known or hereafter devised, and include the
right to make such modifications as are technically necessary
to exercise the rights in other media and formats. If the “Open
Access” box has been checked in Item 1 above, JoVE and the
Author hereby grant to the public all such rights in the Article
as provided in, but subject to all limitations and requirements
set forth in, the CRC License.
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4. Retention of Rights in Article. Notwithstanding the
exclusive license granted to JoVE in Section 3 above, the
Author shall, with respect to the Article, retain the non-
exclusive right to use all or part of the Article for the non-
commercial purpose of giving lectures, presentations or
teaching classes, and to post a copy of the Article on the
Institution’s website or the Author’s personal website, in each
case provided that a link to the Article on the JoVE website is
provided and notice of JoVE’'s copyright in the Article is
included. All non-copyright intellectual property rights in and
to the Article, such as patent rights, shall remain with the
Author.

5. Grant of Rights in Video — Standard Access. This Section 5
applies if the “Standard Access” box has been checked in Item
1 above or if no box has been checked in Item 1 above. In
consideration of JoVE agreeing to produce, display or
otherwise assist with the Video, the Author hereby
acknowledges and agrees that, Subject to Section 7 below,
JoVE is and shall be the sole and exclusive owner of all rights of
any nature, including, without limitation, all copyrights, in and
to the Video. To the extent that, by law, the Author is
deemed, now or at any time in the future, to have any rights
of any nature in or to the Video, the Author hereby disclaims
all such rights and transfers all such rights to JoVE.

6. Grant of Rights in Video — Open Access. This Section 6
applies only if the “Open Access” box has been checked in
Item 1 above. In consideration of JOVE agreeing to produce,
display or otherwise assist with the Video, the Author hereby
grants to JoVE, subject to Section 7 below, the exclusive,
royalty-free, perpetual (for the full term of copyright in the
Article, including any extensions thereto) license (a) to publish,
reproduce, distribute, display and store the Video in all forms,
formats and media whether now known or hereafter
developed (including without limitation in print, digital and
electronic form) throughout the world, (b) to translate the
Video into other languages, create adaptations, summaries or
extracts of the Video or other Derivative Works or Collective
Works based on all or any portion of the Video and exercise all
of the rights set forth in (a) above in such translations,
adaptations, summaries, extracts, Derivative Works or
Collective Works and (c) to license others to do any or all of
the above. The foregoing rights may be exercised in all media
and formats, whether now known or hereafter devised, and
include the right to make such modifications as are technically
necessary to exercise the rights in other media and formats.
For any Video to which this Section 6 is applicable, JoVE and
the Author hereby grant to the public all such rights in the
Video as provided in, but subject to all limitations and
requirements set forth in, the CRC License.

7. Government Employees. If the Author is a United States
government employee and the Article was prepared in the
course of his or her duties as a United States government
employee, as indicated in Item 2 above, and any of the
licenses or grants granted by the Author hereunder exceed the
scope of the 17 U.S.C. 403, then the rights granted hereunder
shall be limited to the maximum rights permitted under such
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statute. In such case, all provisions contained herein that are
not in conflict with such statute shall remain in full force and
effect, and all provisions contained herein that do so conflict
shall be deemed to be amended so as to provide to JoVE the
maximum rights permissible within such statute.

8. Likeness, Privacy, Personality. The Author hereby grants
JoVE the right to use the Author’s name, voice, likeness,
picture, photograph, image, biography and performance in any
way, commercial or otherwise, in connection with the
Materials and the sale, promotion and distribution thereof.
The Author hereby waives any and all rights he or she may
have, relating to his or her appearance in the Video or
otherwise relating to the Materials, under all applicable
privacy, likeness, personality or similar laws.

9. Author Warranties. The Author represents and warrants
that the Article is original, that it has not been published, that
the copyright interest is owned by the Author (or, if more than
one author is listed at the beginning of this Agreement, by
such authors collectively) and has not been assigned, licensed,
or otherwise transferred to any other party. The Author
represents and warrants that the author(s) listed at the top of
this Agreement are the only authors of the Materials. If more
than one author is listed at the top of this Agreement and if
any such author has not entered into a separate Article and
Video License Agreement with JoVE relating to the Materials,
the Author represents and warrants that the Author has been
authorized by each of the other such authors to execute this
Agreement on his or her behalf and to bind him or her with
respect to the terms of this Agreement as if each of them had
been a party hereto as an Author. The Author warrants that
the wuse, reproduction, distribution, public or private
performance or display, and/or modification of all or any
portion of the Materials does not and will not violate, infringe
and/or misappropriate the patent, trademark, intellectual
property or other rights of any third party. The Author
represents and warrants that it has and will continue to
comply with all government, institutional and other
regulations, including, without limitation all institutional,
laboratory, hospital, ethical, human and animal treatment,
privacy, and all other rules, regulations, laws, procedures or
guidelines, applicable to the Materials, and that all research
involving human and animal subjects has been approved by
the Author's relevant institutional review board.

10. JoVE Discretion. If the Author requests the assistance of
JoVE in producing the Video in the Author’s facility, the Author
shall ensure that the presence of JoVE employees, agents or
independent contractors is in accordance with the relevant
regulations of the Author's institution. If more than one
author is listed at the beginning of this Agreement, JoVE may,
in its sole discretion, elect not take any action with respect to
the Article until such time as it has received complete,
executed Article and Video License Agreements from each
such author. JoVE reserves the right, in its absolute and sole
discretion and without giving any reason therefore, to accept
or decline any work submitted to JoVE. JoVE and its
employees, agents and independent contractors shall have
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full, unfettered access to the facilities of the Author or of the
Author’s institution as necessary to make the Video, whether
actually published or not. JoVE has sole discretion as to the
method of making and publishing the Materials, including,
without limitation, to all decisions regarding editing, lighting,
filming, timing of publication, if any, length, quality, content
and the like.

11. Indemnification. The Author agrees to indemnify JoVE
and/or its successors and assigns from and against any and all
claims, costs, and expenses, including attorney’s fees, arising
out of any breach of any warranty or other representations
contained herein. The Author further agrees to indemnify and
hold harmless JoVE from and against any and all claims, costs,
and expenses, including attorney’s fees, resulting from the
breach by the Author of any representation or warranty
contained herein or from allegations or instances of violation
of intellectual property rights, damage to the Author’s or the
Author’s institution’s facilities, fraud, libel, defamation,
research, equipment, experiments, property damage, personal
injury, violations of institutional, laboratory, hospital, ethical,
human and animal treatment, privacy or other rules,
regulations, laws, procedures or guidelines, liabilities and
other losses or damages related in any way to the submission
of work to JoVE, making of videos by JoVE, or publication in
JoVE or elsewhere by JoVE. The Author shall be responsible
for, and shall hold JoVE harmless from, damages caused by
lack of sterilization, lack of cleanliness or by contamination
due to the making of a video by JOVE its employees, agents or
independent contractors.  All sterilization, cleanliness or
decontamination procedures shall be solely the responsibility
of the Author and shall be undertaken at the Author’s
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expense. All indemnifications provided herein shall include
JoVE’s attorney’s fees and costs related to said losses or
damages. Such indemnification and holding harmless shall
include such losses or damages incurred by, or in connection
with, acts or omissions of JoVE, its employees, agents or
independent contractors.

12. Fees. To cover the cost incurred for publication, JoVE
must receive payment before production and publication the
Materials. Payment is due in 21 days of invoice. Should the
Materials not be published due to an editorial or production
decision, these funds will be returned to the Author.
Withdrawal by the Author of any submitted Materials after
final peer review approval will result in a US$1,200 fee to
cover pre-production expenses incurred by JoVE. If payment is
not received by the completion of filming, production and
publication of the Materials will be suspended until payment is
received.

13. Transfer, Governing Law. This Agreement may be
assigned by JoVE and shall inure to the benefits of any of
JOVE'’s successors and assignees. This Agreement shall be
governed and construed by the internal laws of the
Commonwealth of Massachusetts without giving effect to any
conflict of law provision thereunder. This Agreement may be
executed in counterparts, each of which shall be deemed an
original, but all of which together shall be deemed to me one
and the same agreement. A signed copy of this Agreement
delivered by facsimile, e-mail or other means of electronic
transmission shall be deemed to have the same legal effect as
delivery of an original signed copy of this Agreement.

A signed copy of this document must be sent with all new submissions. Only one Agreement required per submission.
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Rebuttal Letter

Click here to download Rebuttal Letter Respond to Editorial

comments.docx

Response to Editorial comments

Thank you for your comments concerning our manuscript entitled ‘Compound Prescription
Xiaoyaosan Improves Depressive-Like Behaviors of Chronically Stressed Mice’ (JOVE58276).
Those comments are all valuable and very helpful for revising and improving our paper, as
well as the important guiding significance to our researches. The comments were all valuable
and very helpful for revising and improving our paper and the important guiding significance
of our research. We have carefully considered the comments and addressed all of your
concerns, which we hope meet with approval. Revised portion are marked in red in the paper.
The main corrections in the paper and the responds to the comments are as flowing:

Changes to be made by the Author(s):

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are
no spelling or grammar issues.

Response: We have studied comments carefully and have made correction. We hope it will
meet with approval, and we will search for language polishing by a native speaker if the
contents of our manuscript are suitable for publication.

2. Please obtain explicit copyright permission to reuse any figures from a previous publication.
Explicit permission can be expressed in the form of a letter from the editor or a link to the
editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to
your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend,
i.e. “This figure has been modified from [citation].”

Response: The missing citation has been added in the Figure Legend.

3. Figures: Please define SEM in the figure legend.
Response: We are very sorry for the mistake. The missing definition of SEM has been added
into the revised manuscript.

4. Please provide an email address for each author.
Response: The missing email address for each author has been added into the revised
manuscript.

5. Please rephrase the Short Abstract to clearly describe the protocol and its applications in
complete sentences between 10-50 words: “Here, we present a protocol to ...”

Response: The Short Abstract has been improved in the revised manuscript. We hope it would
meet with approval.

6. Please revise the Long Abstract to focus on the method being presented rather than the results
of a specific experiment. Include a statement about the purpose of the method. A more detailed
overview of the method and a summary of its advantages, limitations, and applications is
appropriate. Please focus on the general types of results acquired.

Response: The Long Abstract has been improved in the revised manuscript. We hope it would
meet with approval.

7. Some information in the Introduction doesn’t appear to be broadly-supported (e.g., that
xiaoyaosan “dispers[es] ... stagnant liver-energy and nourish[es] blood”); please revise.

*
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Response: Thank you for pointing out this problem. The citation has been added into the
revised manuscript.

8. Please remove all commercial language from your manuscript and use generic terms instead.
All commercial products should be sufficiently referenced in the Table of Materials and
Reagents.

For example: Tongrentang, Beijing Vital River of the Charles River Company, EthoVision,
etc.

Response: It has been revised in the manuscript, thank you very much.

9. Please define all abbreviations before use.
Response: The abbreviations have been defined in the revised manuscript.

10. Please ensure that all text in the protocol section is written in the imperative tense as if
telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions
should be described in the imperative tense in complete sentences wherever possible. Avoid
usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol.
Any text that cannot be written in the imperative tense may be added as a “Note.”

Response: The manuscript has been improved, we hope it meets with approval, thank you very
much.

11. In the JoVE Protocol format, “Notes” should be concise and used sparingly. They should
only be used to provide extraneous details, optional steps, or recommendations that are not
critical to a step. Any text that provides details about how to perform a particular step should
either be included in the step itself or added as a sub-step. Please consider moving some of the
notes about the protocol to the discussion section (e.g. lines 171-178).

Response: It has been revised in the manuscript.

12. 2.1: Please provide the dimension for the cage.
Response: It has been added in the JOVE Materials file, thank you very much.

13. 4.1: Please describe how to prepare the suspension of Xiaoyaosan and fluoxetine.
Response: It has been improved in the manuscript.

14. 6.1: How is the video-tracking system set up, i.e., where is it positioned, on the top or from
the side?
Response: It has been improved in the manuscript.

15. Please revise to explain the Representative Results in the context of the technique you have
described, e.g., how do these results show the technique, suggestions about how to analyze the
outcome, etc.

Response: It has been revised in the manuscript, thank you very much.

16. As we are a methods journal, please revise the Discussion to explicitly cover the following
in detail in 3-6 paragraphs with citations:

a. Critical steps within the protocol

b. Any modifications and troubleshooting of the technique

c. Any limitations of the technique

d. The significance with respect to existing methods

e. Any future applications of the technique



Response: It has been improved in the manuscript.

17. References: Please do not abbreviate journal titles.
Response: It has been revised in the manuscript, thank you very much.
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Response to Reviewer 1 Comments

Thank you for your comments concerning our manuscript entitled ‘Compound Prescription
Xiaoyaosan Improves Depressive-Like Behaviors of Chronically Stressed Mice’ (JOVE58276).
Those comments are all valuable and very helpful for revising and improving our paper, as
well as the important guiding significance to our researches.

In consideration of your three main concerns, we have the following explanation.

First, the compounds of Xiaoyaosan used in the protocol has a good effect on depression which
has been proved in our previous experimental studies (Yue G X; Huang Q F; Chen J.X.
Antidepressant effects of Xiaoyao powder and its different modified combinations. World J.
Integr. Tradit. Western Med. 2007, 6, 326-328; Ding X F, Li Y H, Chen J X, et al. Involvement
of the glutamate/glutamine cycle and glutamate transporter GLT-1 in antidepressant-like
effects of Xiao Yao san on chronically stressed mice [J]. Bmc Complementary & Alternative
Medicine, 2017, 17(1):326), so it could be used in this protocol for observing the antidepressant
effect of Traditional Chinese Medicine.

Second, thank you very much for your concern about the use of previous data that have been
published in this manuscript. The purpose of this protocol is to exhibit the methods in the article
Involvement of Normalized Glial Fibrillary Acidic Protein Expression in the Hippocampi in
Antidepressant-Like Effects of Xiaoyaosan on Chronically Stressed Mice by Dr. Xiu-Fang
Ding, et al, so we could present the corresponding data in the manuscript if cited. We have
obtained explicit copyright permission to reuse data from this previous publication.

In the end, we are sorry for the language mistakes in our manuscript. Now we have studied
comments carefully and have made correction which we hope meet with approval, and also
have checked grammar, spelling, and punctuation in the manuscript, and we will search for
language polishing by a native speaker if the contents of our manuscript are suitable for
publication.

The main corrections in the paper and the responds to the comments are as flowing:

Point 1: What do you mean by using the item"Compound prescription Xiaoyaosan™? do you
mean the compounds that are contained in Xiaoyaosan? Please explain.

Response 1: The 'Compound prescription Xiaoyaosan' in the manuscript is the meaning of '
the compounds that are contained in Xiaoyaosan’. Thank you for pointing out this
incomprehensible phrase, the '‘Compound prescription Xiaoyaosan' has been revised in the
manuscript.

Point 2: The title does not match the research content very well. | would like to suggest to
change it as "Compounds of Xiaoyaosan prescription improves depressive -like behaviors of
chronically stressed mice".

Response 2: Thanks for your valuable advice, the title has been replaced to ‘Compounds of
Xiaoyaosan prescription improves depressive -like behaviors of chronically stressed mice' in
the revised manuscript.

Point 3: In the abstract, "a series of data"should be changed as "a series of parameters”.

Response 3: Thanks for your advice, the 'a series of data' in the long abstract has been replaced
to 'a series of parameters' in the revised manuscript.

*
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Point 4: The description in the manuscript is poor. | changed the last part of the abstract as an
example.

The original description: "Through data analysis after the experiment, significant behavioral
changes were found in model mice, meanwhile the depressive like behaviors could be
improved by Xiaoyaosan or fluoxetine treatment. This protocol demonstrated the application
of Xiaoyaosan to the behaviors of CUMS-induced mice, and revealed that the beneficial effects
of Chinese compound prescription Xiaoyaosan on depressive-like behaviors may be worth
considering for the treatment of depression."

My modification: "Data analysis showed that behaviors of model mice were significantly
changed as compared to control group, which however have been improved by the treatment
of Xiaoyaosan and fluoxetine. The current findings demonstrated the anti-depression effects of
Xiaoyaosan on the behaviors of CUMS-induced mice, and revealed that compounds from
Xiaoyaosan prescription may be worth for treating depression taking into account their
beneficial effects on depressive-like behaviors."

Response 4: Thank you for your thoughtful comments. We are so sorry for the language
deficiencies and problems in our manuscript. We have made correction which we hope meet
with approval, and we will search for language polishing by a native speaker if the contents of
our manuscript are suitable for publication in the in the next round of modification.

Point 5: Line 88, give the explanation of abbreviation of "XYS" somewhere previously.

Response 5: Thank you for your careful work. This is a wrong abbreviation and it is revised
in the new manuscript.

Point 6: All numbers that are smaller than ten should be spelt out, for instance, one week, five-
sucrose preference test, any two of the following seven stressors, etc.

Response 6: Thank you very much for this constructive comment. According to your
suggestion, all numbers that are smaller than ten have been spelt out in the revised manuscript.

Point 7: Line 137-138, did you perform the open filed test and sucrose preference test prior to
the experiment? If yes, please give the data and compare the results obtained before and after
the experiments. By doing so, you would be able to confirm the model has been built
successfully.

Response 7: In this protocol, the open filed test and sucrose preference test were performed
before and after the process of model establishment, the description of the open filed test and
sucrose preference test prior to the experiment was in the section of 2. Preparing Mice for the
Experimental Procedure’, and the corresponding data were presented in the section of
‘REPRESENTATIVE RESULTS’. Thank you for your thoughtful comments!

Point 8: In all parts of results, the authors have not compared the effects of XY'S to the effects
of fluoxetine. It is better to do it to give a direct idea how strong the anti-depression effect of
XYS is.

Response 8: Thank you for your thoughtful advice. To further verify the correctness of the
depression model, we set the fluoxetine treatment group in this study. The purpose of our
experiment is to find the antidepressant effect of Xiaoyaosan, rather than the advantage of
traditional Chinese medicine in antidepressant. Furthermore, the efficacy comparison between



Xiaoyaosan and fluoxetine is not common in previous studies (Zhu X, Jing L, Chen C, et al.
Danzhi Xiaoyao San ameliorates depressive-like behavior by shifting toward serotonin via the
downregulation of hippocampal indoleamine 2, 3-dioxygenase[J]. Journal of
Ethnopharmacology, 2015, 160:86-93; Zhu X, Xia O, Han W, et al. Xiao Yao San Improves
Depressive-Like Behavior in Rats through Modulation of B-Arrestin 2-Mediated Pathways in
Hippocampus[J]. Evid Based Complement Alternat Med, 2014, 2014(6):902516). We would
have an in-depth discussion in the manuscript if the anti-depression effect of Xiaoyaosan had
significant advantage to fluoxetine according to statistical analysis.

Point 9: The formats of references are not consistent. For instance, in references 12 and 13,
the words were capitalized while for other references the words in the titles were not. Please
follow the instruction rules of the journal.

Response 9: Thank you for your careful reading of our manuscript. We have careful rechecked
and corrected the style of the citations according to the requirement of JoVE.

Point 10: The figures are not in a good quality and should be improved.

Response 10: Thank you for your careful work. We are very sorry for the low quality figures
in the paper. We have corrected it in the revised manuscript.

Minor Concerns The language needs to be improved. Here | corrected some of them.

1. In the abstract, "Mice were randomly divided into 4 groups, they were control group, model
group, Xiaoyaosan treatment group, and fluoxetine treatment group.” should be changed as
"Mice were randomly divided into 4 groups, i.e. control group, model group, treatment group
of Xiaoyaosan, and treatment group of fluoxetine."

2. In the abstract, "after the experiment" should be deleted.

3. Line 17, change "the intervention effect™ into "the anti-depression effect"

4. Line 41," It has become the world's primary cause of disability,” should be changed as "It
has become one of the world's primary causes of disability,"

5. Line 44-46, it is better to divide this sentence into two independent sentences.

6. Line 47, delete "compound".

7. Line 53, add references related for the statement "Containing multiple constituents,
Xiaoyaosan has multiple targets, and utilize multiple pathways."

8. Line 69, "the mouse depressive model” should be changed as "the depressive model of
mouse"

9. Line 68-73, it is too tedious to express your research aim in one sentence. Please re-written
this part.

10. Line 115-127, add "a.m." after the time points.

11. Line 145-146, it is better to give the ratios of the eight herbs contained in Xiaoyaosan. Did
you use the original ratios or did you modify the ratios? It is not clear.

12. Line 175, what does "HD" means?

13. Line 186, which statistical software?

14. Line 223, you mentioned there will be "FIGURE & TABLE LEGENDS". However, no
table legends were provided. Please check.

15. The references in the current study are not enough. For instance, give some references
related to the statement between Line 235-240, between 244-246 in the discussion part.

16. Line 254, "state" should be "states"

17. Line 270-271, this sentence should be a new sentence.

18. Line 271, "Many study has..." should be "many studies have..."



Response: Thank you very much to point out these issues in our manuscript. We have careful
rechecked and corrected the above problems according to your profound comments. We hope
our revised manuscript could meet publication requirements, and we will seek for the

professional polishing. Thank you very much!
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Response to Reviewer 2 Comments

Thank you for your comments concerning our manuscript entitled ‘Compound Prescription
Xiaoyaosan Improves Depressive-Like Behaviors of Chronically Stressed Mice’ (JOVE58276).
Those comments are all valuable and very helpful for revising and improving our paper, as
well as the important guiding significance to our researches. The comments were all valuable
and very helpful for revising and improving our paper and the important guiding significance
of our research. We have carefully considered the comments and addressed all of your
concerns. We are sorry for the language mistakes in our manuscript. Now we have studied
comments carefully and have made correction which we hope meet with approval, and we will
search for language polishing by a native speaker if the contents of our manuscript are suitable
for publication. Revised portion are marked in red in the paper. The main corrections in the
paper and the responds to the comments are as flowing:

Point 1: The depression animal model established by chronic unpredictable mild stress has
been widely accepted in the field, and numerous studies have been published regarding the
effect of Xiaoyaosan on depression both in human and animal model, including the works of
the authors themselves. What is new finding of the present manuscript?

Response 1: Thank you for your thoughtful concern about our manuscript. The purpose of this
protocol is to exhibit the methods in the article Involvement of Normalized Glial Fibrillary
Acidic Protein Expression in the Hippocampi in Antidepressant-Like Effects of Xiaoyaosan on
Chronically Stressed Mice by Dr. Xiu-Fang Ding, et al. We hope our manuscript could explain
the methodological part of the article mentioned here in a more comprehensive way, and meet
with approval from JoVE, then this protocol would be recorded in the form of video.

Point 2: The data presented in this manuscript are concerning the preventive effect of
Xiaoyaosan on the development of depression, which has little, if any, clinical relevance, since
it is hard to image a health people taking a medicine for an unpredictable long time to prevent
a potential depression.

Response 2: Thank you for your valuable advice. A health people taking a medicine for an
unpredictable long time to prevent a potential depression is not suitable in clinical practice. But
the approach of prophylactic treatment by medicine to study the mechanism of action is widely
used in many animal experiments (Liu X J, Zhou Y Z, Li Z F, et al. Anti-depressant effects of
Xiaoyaosan on rat model of chronic unpredictable mild stress: a plasma metabonomics study
based on NMR spectroscopy [J]. Journal of Pharmacy & Pharmacology, 2012, 64(4):578-588;
Ramakers J D, Verstege M |, Thuijls G, et al. The PPARy Agonist Rosiglitazone Impairs
Colonic Inflammation in Mice with Experimental Colitis [J]. Journal of Clinical Immunology,
2007, 27(3):275-283; Yue N, Huang H, Zhu X, et al. Activation of P2X7 receptor and NLRP3
inflammasome assembly in hippocampal glial cells mediates chronic stress-induced
depressive-like behaviors [J]. Journal of Neuroinflammation, 2017, 14(1):102).

Xiaoyaosan, as an herbal prescription, has been used to treat mental disorders for a long time.
So, this protocol described the establishment of mouse depressive model and evaluated the
preventive and treatment effect of Xiaoyaosan to the depressive-like behaviors of chronically
stressed mice.

Point 3: More importantly, the authors stated that "The protocol and results demonstrated in
this paper originates from the article "Involvement of Normalized Glial Fibrillary Acidic

*
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Protein Expression in the Hippocampi in Antidepressant-Like Effects of Xiaoyaosan on
Chronically Stressed Mice by Dr. Xiu-Fang Ding, et al.” ( line 188-190, and line 277-280). The
paper the authors referred to has been published, as ref.13 in the list of references of this
manuscript. Therefore, the data of the present manuscript, nevertheless, should not be
considered for publication again.

Response 3: Thank you very much for your concern about the use of previous data that have
been published in our manuscript. The purpose of this protocol is to exhibit the methods in the
article Involvement of Normalized Glial Fibrillary Acidic Protein Expression in the
Hippocampi in Antidepressant-Like Effects of Xiaoyaosan on Chronically Stressed Mice by
Dr. Xiu-Fang Ding, et al, we have obtained explicit copyright permission to reuse data from
this previous publication. We could present the corresponding results in the manuscript if cited.

Numerous irregular expressions and formats exist throughout the manuscript, in addition to the
errors in grammar, which the reviewer will not detail given the concerns above.

Response: Thank you very much to point out these issues in our manuscript. We have careful
rechecked and corrected the language problems in our manuscript. We hope our revised
manuscript could meet publication requirements, and we will seek for the professional
polishing. Thank you so much!
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Response to Editorial comments

Thank you for your comments concerning our manuscript entitled ‘Evaluating the anti-
depression effect of the Xiaoyaosan prescription on chronically-stressed mice’ (JOVE58276).
Those comments are all valuable and very helpful for revising and improving our paper, as
well as the important guiding significance to our researches. The comments were all valuable
and very helpful for revising and improving our paper and the important guiding significance
of our research. Revised portion are marked in red in the paper. The main corrections in the
paper and the responds to the comments are as flowing:

Changes to be made by the Author(s):

1. There are still numerous errors in grammar and usage; please revise, ideally by a fluent
English speaker.

Response: Thanks for your valuable advice, we have revised the grammar and usage by a
native speaker, and we hope our manuscript would be suitable for publication. Thanks again!

2. Title: This should reflect the protocol more as opposed to the results; e.g., “Evaluating the
anti-depression effect of Xiaoyaosan on chronically-stressed mice”.

Response: Thanks for your comment, the title has been replaced to 'Evaluating the anti-
depression effect of the Xiaoyaosan prescription on chronically-stressed mice' in the revised
manuscript.

3. Introduction: Please tone down overly broad statements on the safety, efficacy, and
physiological effects of Xiaoyaosan, and/or provide more citations.

Response: Thank you very much for this constructive comment. According to your suggestion,
we have added citations [8, 9, and 10] in the Introduction section of the manuscript as the
support for the effects of Xiaoyaosan.

4. Please rewrite much of the protocol in the imperative tense (e.g., “Keep mice individually
in cages”. “Use distilled water”, etc.). Any text that cannot be written in the imperative should
be a ‘note’.

Response: It has been revised in the manuscript, thank you very much.

5. 3.1: Please provide more detail or citations about how to carry out these stressors. Also,
could you explicitly say what the seven stressors.

Response: The protocol has been improved in the manuscript, we hope it would meet with
approval. Thank you!

6. 5.3: “The last day’ and 48 h’ seem contradictory.
Response: Thank you for your careful work. This is a mistake and it is revised in the new
manuscript.

7. Figure 2: The panels seem to be mislabeled in the legend.
Response: Thank you for pointing out this problem. It has been revised in the manuscript.

8. Please provide explicit copyright permission to reuse figures in the in the form of a letter
from the editor or a link to the editorial policy that allows re-prints. Please upload this
information as a .doc or .docx file to your Editorial Manager account.

Response: Copyright and Permissions (https://www.hindawi.com/journals/ecam/guidelines/)
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Authors retain the copyright of their manuscripts, and all Open Access articles are distributed
under the terms of the Creative Commons Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided that the original work is properly cited.

This information has been uploaded to the Editorial Manager. Thank you for your thoughtful
advice.

9. Discussion: This should be rewritten from the perspective of researchers wanting to replicate
this protocol, including critical steps, troubleshooting measures, possible modifications,
limitations, comparisons to other similar protocols, and future applications.

Response: Thank you very much for this constructive comment. According to your suggestion,
this section has been improved in the revised manuscript.
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