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29 SUMMARY:
30 Here we describe a new method of detecting successful establishment of shared blood
31 circulation of two parabionts through a caudal vein injection of glucose, which causes
32 minimal damage and is not fatal to the parabionts.
33
34  ABSTRACT:
35 Parabiosis is an experimental method for surgically combining two parallel animals along
36 the longitudinal axis of the body. We present a protocol for detecting the successful
37 establishment of blood chimerism in parabionts by a caudal vein injection of glucose.
38 Parabiotic mice were constructed. Glucose was injected into the donor mouse through
39 the tail vein, and the fluctuation of blood glucose level was measured in both mice using
40 a blood glucometer at different time points. Our results showed that after glucose
41  injection, the blood glucose level in donor mice increased sharply after 1 min and
42  decreased slowly thereafter. Meanwhile, the blood glucose level of the recipient mice
43  peaked 15 min after injection. Similar results were obtained with Evans blue, used as a
44  positive control for glucose. The synchronous fluctuation of blood glucose levels indicates
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that blood flow between the two mice was established successfully.

INTRODUCTION:

Parabiosis is a modeling method in which two living organisms are joined together
surgically and develop as a single physiological system with a shared circulatory system?.
Such models have been widely used for studying physiology owing to the advantage that
the substances produced by a single individual can act on both animals at the same time
via the shared circulatory system. Since the mid-1800s when parabiotic experiments were
pioneered by Paul Bert?, the methods for constructing parabiotic models have become
standardized. However, a straightforward and convenient method for verifying the
successful establishment of blood chimerism has been missing. It has been reported that
cross-circulation can be successfully assessed by intraperitoneally injecting 0.5% Evans
blue dye in one of the parabionts followed by measurement of the absorbance of Evans
blue in the blood of both parabionts with a microplate reader®. Another method requires
a specific mouse breed that contains CD45.1*- and CD45.2*-labeled monocytes in each
parabiont. Cell cytometry is then used to determine blood chimerism by measuring the
frequency of the two markers in monocytes from spleen or blood*. However, these
methods are often lethal or cumbersome to the animals, and a safe and simple method
for quick and reliable verification of parabiotic models is highly desirable. In this study,
we established a new method for this purpose, which was validated in a mouse model of
parabiosis. Glucose concentration in blood samples drawn from a tail vein is measured
using a glucometer, and the pattern of changes of glucose level in donor and recipient
mice is considered an indication of circulation chimerism. We named this method the
“glucose fluctuation method”. The application of this validation method is not limited to
mice but could be extended to diverse pathological models except for those with serious
dysregulation of glucose metabolism. The procedure is simple, timesaving, and safe.

PROTOCOL:

All procedures involving animals and their care were approved by the Institutional Animal
Care and Use Committee of Harbin Medical University.

NOTE: The tools and equipment required for the method are listed in the Table of
Materials.

1. Preparation of materials and animals

1.1. Order C57BL/6 male mice with weight between 20 g—25 g from a standard laboratory
animal supplier.

1.2. House the mice in a cycle of 12 h light: 12 h darkness at 24-26 °C with ad libitum
access to water and food.

2. Parabiosis
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2.1. Anesthetize the mice by intraperitoneal injection of 20 g/L 2,2,2-tribromoethanol at
a concentration of 0.1 mL/10 g. Confirm proper anesthetization as indicated by muscle
relaxation, slow and steady breathing, loss of skin stimulation reflex, and disappearance
of corneal reflex.

2.2. Perform the parabiosis procedure as previously described®.

2.2.1. Place the mice in the supine position. Thoroughly shave the left side of one mouse
and the right side of the other mouse starting at approximately 1 cm above the elbow to

1 cm below the knee with an electric shaver.

2.2.2. Create longitudinal skin incisions starting from 0.5 cm above the elbow to 0.5 cm
below the knee joint using a pair of sharp scissors on each animal’s shaved side.

2.2.3. Detach the skin from the subcutaneous fascia gently following the incision.
2.2.4. Connect the olecranon and knee of the parabiont with a 3—0 suture.

2.2.5. Suture the shaved skin with a continuous 5-0 suture.

2.3. Inject 0.5 mL of 0.9% NaCl subcutaneously to each mouse to prevent dehydration.

2.4. Inject penicillin (50,000 IU/day) subcutaneously to each mouse to prevent
inflammation for 3 days.

2.5. Inject tramadol (10 mg/25 g/day) intramuscularly to each mouse to relieve pain for
3 days.

3. Validation of circulation chimerism
3.1. Glucose fluctuation method

NOTE: Verify the successful construction of circulation chimerism between parabionts
using the glucose fluctuation method (no fasting) on the 10th day after parabiosis surgery.

3.1.1. Anesthetize the parabionts by intraperitoneal injection of 20 g/L 2,2,2-
tribromoethanol to each mouse at a concentration of 0.1 mL/10 g.

3.1.2. Rub the caudal veins in the flank of one of the parabiont’s tail with a cotton ball
soaked in 70-75% alcohol to clean the tail and dilate the blood vessels.

3.1.3. Hold a 2.5 mL syringe (No. 5 needle) containing glucose in the right hand and keep
the needle parallel to the vein (less than 15°).



133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176

3.1.4. Insert the needle at a position approximately 2-4 cm from the tail tip.
3.1.5. Inject 100 pL of glucose (1.2 g/kg) into the donor within 10 s.

NOTE: The term donor refers to the parabiont that receives the glucose injection through
the tail vein. The recipient is the other parabiont, which does not receive glucose directly.

3.1.6. Cut off the tail tip of the donor and recipient mice with a scissor and collect a drop
of blood at different time points after the injection of glucose (1 min, 5 min, 10 min, 15
min, 20 min, 30 min, 40 min, 50 min, and 60 min).

3.1.7. Drip the blood into the center of glucometer test strips for glucose level detection.
3.2. Use Evans blue dye as a positive control3.
3.2.1. Inject 200 pL of 0.5% Evans blue dye intraperitoneally into the donor mouse.

3.2.2. Anesthetize the parabionts by intraperitoneal injection of 20 g/L 2,2,2-
tribromoethanol to each mouse at a concentration of 0.1 mL/10 g.

3.2.3. Collect blood from both parabionts by cardiac puncture 2 h later.
3.2.4. Centrifuge the blood samples at 916 x g for 15 min.

3.2.5. Collect serum from the supernatant.

3.2.6. Dilute the serum with 0.9% NaCl at 1:50.

3.2.7. Measure the absorbance of the diluted serum samples at 620 nm with a
spectrophotometer.

REPRESENTATIVE RESULTS:

In six donor mice, blood glucose levels sharply increased to 26.5 umol/L (173% increase)
at an average of 1 min after the injection of 100 uL of glucose (1.2 g/kg) through the tail
vein and then gradually decreased to 13.3 umol/L at 60 min. In recipient mice, blood
glucose slowly increased after injection and reached the first peak level at 15 min (47%
increase, 12.2 umol/L). Based on the above results, the standard for circulation chimerism
was set as follows: 1) a sharp increase in the blood glucose level (a minimum 100%
increase or >20 umol/L) in donor mice within 1 min after glucose injection, and 2) a
significant increase in the blood glucose level in recipient mice 15 min after injection (a
minimum 37% increase) (Figure 1).

The concentration of Evans blue dye in the serum of parabionts also indicated the
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successful construction of circulation chimerism (Figure 2). We euthanized the parabionts
after blood glucose measurement using 5 mL of 2,2,2-tribromoethanol (20 g/L). The
subcutaneous vascular junctions between the parabionts were clearly observed (Figure
3).

Supplementary Figure 1 shows that the donor mice had a significant blood glucose level
increase 1 min after glucose injection, while the blood glucose level of the recipient mice
was not elevated, which demonstrated that the circulation chimerism in parabionts was
not successfully established 1 day after parabiosis surgery. Similarly, the blood OD level
in recipient mice was not as elevated as that of donor mice (Supplementary Figure 2).

Based on the results from the glucose fluctuation method, we found that two pairs of
parabionts did not establish blood chimerism 15 days after parabiosis surgery. As shown
in Supplementary Table 1, the two recipient mice did not have an increased blood glucose
level within 60 min after glucose injection into the donor mice. The blood concentration
of Evans blue in the two recipients was also not elevated (Supplementary Table 2), which
demonstrated that the glucose fluctuation method was as sensitive as the Evans blue
method.

Moreover, to evaluate the influence of injected glucose on insulin metabolism, we
detected the blood insulin level 1 h and 3 h after injection of 100 uL of glucose (1.2 g/kg)
in mice (Supplementary Figure 3). The blood insulin level was remarkably decreased 1 h
after glucose injection because of quickly increased glucose and recovered to normal
levels at 3 h. These results demonstrated that the effects of glucose we injected on insulin
metabolism were restorable.

FIGURE AND TABLE LEGENDS:

Figure 1: Changes of blood glucose level in parabionts after injection of glucose through
the caudal vein. (A) Blood glucose level of donor mice. (B) Blood glucose level of recipient
mice (n = 6). The data are presented as the mean + SEM. *p < 0.05, **p < 0.01, ***p <
0.001 vs. 0 min.

Figure 2: The concentration of Evans blue in serum samples of parabionts measured by
a microplate reader. The data are presented as the mean + SEM. ***p < 0.001 (n = 6).

Figure 3: Generation of subcutaneous vasoganglions in connected skin between the
parabionts. Left: Representative image of the parabiosis mice. Right: A representative

image of the subcutaneous vasoganglion between the parabionts.

Supplementary Figure 1: The blood glucose level of parabionts was tested 1 day after
parabiosis surgery.

Supplementary Figure 2: The concentration of Evans blue measured by microplate
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reader in the serum of the parabionts 1 day after parabiosis surgery.

Supplementary Figure 3: The concentration of insulin in the serum of the mice after
glucose injection.

Supplementary Table 1: Blood glucose level (umol/L) in parabionts 15 days after
parabiosis surgery.

Supplementary Table 2: Blood concentration of Evans blue (OD value) in parabionts 15
days after parabiosis surgery.

DISCUSSION:

Parabiosis refers to the surgical technique of connecting two living animals to establish a
common vascular system by experimental means®2. The advantage of this model is that
the substances produced by a single individual can act on both animals at the same time.
Thus, the parabiosis model can be used to explore the role of a substance or factor in a
related disease, producing many meaningful and innovative conclusions. In view of its
great application value, the model has brought about a better understanding of
cardiovascular  system  diseases®'3, nervous system disorders!*!>,  organ
transplantation?®, and diabetes'’/8,

However, verification of the successful establishment of circulation chimerism is the first
and determining step for studies with parabiosis. Current studies have reported some
methods for detecting circulation chimerism. Loffredo et al.* reported that blood
chimerism was confirmed in parabiotic pairs by measuring the mixed frequency of
monocytes in the spleen with different labeled markers in the donor (CD45.1*) and
recipient (CD45.2*) mice. In this method, specific mice with CD45.1*- or CD45.2*-labeled
monocytes for each parabiont were used for parabiosis. Cell cytometry was needed to
determine blood chimerism by measuring the integration of the marked blood cells. In
addition, Marta et al.3 assessed cross-circulation by intraperitoneally injecting 200 pL of
0.5% Evans blue dye in one of the parabionts. Blood from both parabionts was collected
2 h later by cardiac puncture. Blood chimerism was determined by an increased Evans
blue concentration in the recipient mice, which was tested by a microplate reader.
Although these strategies allow us to determine blood chimerism, there are still many
limitations that cannot be ignored. First, for lethal methods, the blood chimerism can only
be confirmed at execution. However, in our method, the establishment of blood
chimerism can be tested any time after parabiosis surgery. Parabionts with unsuccessful
established circulation chimerism can be excluded for further study in advance to reduce
unnecessary workload. Indeed, using our glucose fluctuation method we were able to pick
out the mice with unsuccessful construction of blood chimerism in certain parabionts,
which might be due to insufficient time of parabiosis, unstable surgery manipulation,
delayed wound healing, or disconnected body tissue caused by animal struggling. In such
circumstances, the failure of blood chimerism was also confirmed by using the Evans blue
method. These results indicate that the glucose fluctuation method was as effective as
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the Evans blue method (Supplementary Figure 1 and Supplementary Figure 2,
Supplementary Table 1 and Supplementary Table 2). Second, the currently used methods
of validation are excessively time-consuming and difficult, as opposed to this new method,
which is simple and effective.

In the present study, we successfully tested for circulation chimerism in parabiotic mice
by the glucose fluctuation method. The mice were anesthetized for the glucose injection
and blood glucose level measurements, which made their manipulation easier. We
injected 100 pL of glucose (1.2 g/kg) through the tail vein of the mice within 10 s. Under
these conditions, a regular fluctuation of blood glucose levels in donor and recipient mice
was observed. Importantly, the amount of glucose we used tended to stably elevate the
blood glucose level within a certain range. Moreover, the results showed that the blood
insulin level recovered to the normal range 3 h after glucose injection (Supplementary
Figure 3), suggesting that the amount of glucose injected into the mice had minimal
effects on insulin metabolism. In addition, the dosage of glucose we gave to the donor
was lower than that used for the glucose tolerance test of mice (for the GTT, 2 g/kg
glucose is intraperitoneally injected to the mice, equaling approximately 1.6 g/kg through
caudal vein injection’®?!), which means that the dosage of glucose for the glucose
fluctuation method would not cause hyperglycemia and other damaging alterations. In
conclusion, the method we used is effective, harmless, and timesaving. However, it might
be limited to diabetic mice in parabiosis, which still need further experiments for
confirmation.
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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 Materlals 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 Mylove Corporation, a
Massachusetts corporation and the publisher of The Journal
of Visualized Experlments; “Materlals” means the Article
and / or the Video; “Parties” means the Author and JoVE;
“\fideo” 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.

2. Background. The Author, who is the authar 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 af 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 (3) 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 pring,
digital and electronic form) throughout the world, (b) to
translate the Article iInto 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, Denvative
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 medla 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
medla 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 limitatlons and requirements set forth In, the
CRC License.

612542.6 For questions, please contact us at submissions@jove.com or +1.617.945.9051.
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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.

S. 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 s 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 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. Protection of the Work. The Author(s) authorize
JOVE to take steps in the Author(s) name and on their behalf
if JoVE believes some third party could be infringing or
might infringe the copyright of either the Author’s Article
and/or Video.

9. 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.
10. 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 s 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 use, 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,

11. JOVE Dliscretion. 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

612542.6 For questions, please contact us at submissions@]Jove.com or +1.617.945.9051.
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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
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.

12, 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 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.

13, Fees, To cover the cost incurred for publication,
JOVE must receive payment before production and
publication of 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 USS1,200 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.

14, 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 ta 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 is required per submission.

CORRESPONDING AUTHOR
Name:

Department:
Institution:

Title:

Signature:

AL L :.
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Please submit a signed and dated copy of this license by one of the following three methods:
1. Upload an electronic version on the JoVE submission site

7 Fax the document to +1.866,381.2236

3. Mail the document to JoVE / Attn: JoVE Editorial / 1 Alewife Center #200 / Cambridge, MA 02140

612542.6 For questions, please contact us at submissions@jove.com or +1.617.945.9051.
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Editorial comments:

Changes to be made by the author(s):

1. Please note that the editor has formatted the manuscript to match the journal's style.
Please retain the same. The updated manuscript is attached and please use this version
to incorporate the changes that are requested.

We very much appreciate for sending us the editorial reports and giving us the
opportunity to revise and improve our manuscript before making an editorial decision.

Our revised manuscript has been resubmitted for your further consideration for
publication in JOVE. The editorial comments have been addressed as detailed in a
point-by-point manner below. The modifications are indicated with red font in the
revised manuscript.

2. Please revise lines 48-49 and 51-53 to avoid previously published text.

We have revised the text to make it different from what has been published.

3. Please address specific comments marked in the attached manuscript.

We have made corresponding revisions according to each specific comments
marked in the manuscript.

4. Please upload each Figure individually to your Editorial Manager account as
a .png, .tiff, .pdf, .svg, .eps, .psd, or .ai file.

We have uploaded each Figure as your suggestion.

5. Please upload each Supplemental Figure individually to your Editorial Manager
account as a .png, .tiff, .pdf, .svg, .eps, .psd, or .ai file

We have uploaded each Supplemental Figure as your suggestion.

6. Please upload each Supplemental Table individually to your Editorial Manager
account as an .xlsx file. Avoid any coloring or formatting in the tables.

We have uploaded each Supplemental Table as your suggestion.

7. Please include a short title and a short description of each supplemental figure/table

*
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at the end of the Representative Results in the manuscript text.

As your suggestion, we included a short title and a short description of each
supplemental figure/table at the end of the Representative Results in the revised
manuscript text.
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Supplementary figure 1

The blood glucose level of parabionts 1 day after parabiosis surgery was tested
(Supplementary figure 1). The results showed that the donor mice had a significant
increase of blood glucose level 1 min after glucose injection, while the blood glucose
level of recipient mice was not elevated. These results demonstrated that the
circulation chimerism in parabionts was not successfully established 1 day after
parabiosis surgery.
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Figure 1. Blood glucose level of donor and recipient mice 1 day after parabiosis surgery. n=3.
The data are presented as the mean+ S.E.M. ***p<0.001 vs. 0 min.

Supplementary figure 2

Evans blue method was also used (Supplementary figure 2). Similarity, the blood OD
level in recipient mice was not elevated as donor mice did. These results demonstrated
that the glucose fluctuation method was as effective as Evans blue method.
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Figure 2. The concentration of Evans blue in the serum of the parabionts 1 day after
parabiosis surgery was measured by microplate reader. n=3. The data are presented as the
mean= S.E.M. *p<0.05, ns presents no significance between the two groups.

Supplementary Table 1 & 2
We found two pairs of parabionts didn’t establish blood chimerism 15 days after
parabiosis surgery, which was tested by glucose fluctuation method and Evans blue

Click here to access/download;Supplemental File (Figures,
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method. As shown by the following results, the two recipient mice didn’t have an
increased blood glucose level within 60 min after glucose injection into donor mice
(Supplementary Table 1). Similarity, the blood concentration of Evans blue in
recipients was also not elevated as shown in donor mice (Supplementary Table 2).
These results demonstrated that glucose fluctuation method was as effective as Evans
blue method.

Glucose fluctuation method:
Table 1. Blood glucose level (umol/L) in parabionts 15 days after parabiosis surgery

0 min 5 min 15 min 20 min 40 min 60 min
Donor-1 5.7 26.2 21.2 17.6 16.9 15.4
Recipient-1 6.7 5.8 5.9 6.2 5.2 5.4
Donor-2 8.4 25.5 21.1 20.5 17.4 13.8
Recipient-2 6.7 5.8 5.9 6.2 5.2 5.4

Evans blue method:
Table 2. Blood concentration of Evans blue (OD value) in parabionts 15 days after parabiosis

surgery

Control-1

Donor-1

Recipient-1

Control-2

Donor-2

Recipient-2

OD value

0.059

0.935

0.062

0.068

0.862

0.073

Supplementary figure 3

We tested the blood insulin level in mice 1h and 3h after injection of 100 pL of
glucose (1.2 g/kg) into tail vein (Supplementary figure 3). We found the blood insulin
level was remarkably decreased 1 h after glucose injection because of quickly
increased glucose, while recovered to normal level at 3 h. These results demonstrated
that the effects of glucose we injected on insulin metabolism was restorable.
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Figure 3. The concentration of insulin in serum of mice after glucose injection. n=3.
The data are presented as the meantS.E.M. *p<0.05, **p<0.01. ns presents no

significance between the two groups.
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0 min 5 min 15 min | 20 min | 40 min | 60 min

Donor-1 5.7 26.2 21.2 17.6 16.9 15.4
Recipient-1 6.7 5.8 5.9 6.2 5.2 54
Donor-2 8.4 25.5 21.1 20.5 17.4 13.8

Recipient-2 6.7 5.8 5.9 6.2 5.2 5.4
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Control-1 | Donor-1 |Recipient-1 | Control-2 | Donor-2 JRecipient-2

oD

0.059 0.935 0.062 0.068 0.862 0.073
value
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