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Preclinical evidence that provides insight into the underlying mechanisms involved is critically
needed to guide the design of clinical studies that will expedite insight. Most preclinical models
of anesthesia have been extrapolated from the use of anesthesia in in vivo research and are not
optimally designed to study the impact of anesthesia itself as the primary endpoint. This paper
describes a method for delivering propofol-TIVA anesthesia in a mouse model of breast cancer
resection that replicates key aspects of clinical delivery in cancer patients. The model can be used
to study mechanisms of action of anesthesia on cancer outcomes in diverse cancer types and can
be extrapolated to other non-cancer areas of preclinical anesthesia research.

INTRODUCTION:

More than 60% of patients with cancer receive anesthesia for surgical resection®. Currently, there
are no specific clinical guidelines that determine the choice of anesthesia used in cancer patients.
Surveys of anesthesiologists indicate a preference for volatile-based anesthesia, including during
cancer surgery?3. However, there is a growing body of evidence that the use of propofol-based
total intravenous anesthesia (TIVA) during cancer surgery may associate with improved
postoperative outcomes (disease-free survival, overall survival) when compared to volatile
anesthesia®. Subsequent clinical studies continue to report contradicting results>®. These
findings support the need for preclinical studies to better understand the mechanistic effects of
different anesthetic agents on cancer-related outcomes.

However, in in vivo studies that model cancer surgery, anesthesia is frequently an incidental part
of the procedure. Anesthesia is often not considered in the experimental design, and its impact
on cancer-related endpoints may not be evaluated. For example, in vivo studies that require
maintenance of anesthesia for cancer surgery most commonly use inhaled volatile anesthesia®.
Where propofol has been used in in vivo studies, it has been delivered by single bolus dosing with
intraperitoneal delivery, which does not replicate clinical onco-anesthetic protocols'®. This
approach of propofol administration induces light anesthesia that is suitable for rapid
procedures. However, it does not allow maintenance of anesthesia that is required for cancer
resection surgery which may be protracted. Furthermore, the absorption kinetics of
intraperitoneal delivery is distinct to clinical methods of administration.

A model of propofol-based TIVA for cancer resection surgery was developed to address this need.
A protocol for sustained maintenance of anesthesia with titration of the anesthetic agent to allow
response to the surgical stimulus was developed to replicate key aspects of anesthetic delivery
to patients having cancer surgery. The resulting protocol is used with a mouse model of cancer
to provide TIVA during cancer resection surgery. The effect on short-term and long-term cancer-
related outcomes is evaluated.

PROTOCOL:

All animal studies were undertaken under the approval of the Institutional Animal Care and Use
Committee at Monash University. In this study, female Balb/c mice aged 6-8 weeks were used.

1. Prepare cancer cells
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1.1 Culture tumor cells in medium. Culture 66cl4 murine mammary cancer cells in alpha-MEM
containing 10% FBS and 200 mM glutamine. Use cells that are stably transduced to express firefly
luciferase for bioluminescence imaging to enable cancer recurrence monitoring after resection
surgery!! (see step 4).

NOTE: The cell line and the medium mentioned above were used in this study.

1.2 Grow cells at 37 °C with 5% CO;. Passage cells at <80% confluency. Use low-passage cells
in the logarithmic growth phase for optimal in vivo results.

1.3 Lift the adherent cells with 0.5 mg/mL of trypsin in PBS with 10 mM EDTA; 2 mL for a T75
flask. Count the cells using a hemocytometer. Dilute the cells in PBS for injection. For 66cl4
mammary cancer cells, inject 1 x 10° cells in 20 uL of PBS per mouse.

1.4 Place the cells on ice prior to the injection.
2. Generate a mouse model of breast cancer
2.1 Use 4% isoflurane to anesthetize the mouse in an induction chamber. Then, maintain
anesthesia with 2%—3% isoflurane using a nose cone. Confirm proper anesthetization by lack of

response to toe pinch.

2.2 Prepare the injection site by wiping the fourth left mammary fat pad area using a single-
use alcohol swab.

2.3 Draw up tumor cells (see step 1.4) into a 25 pL Hamilton syringe attached to a sterile 27
G hypodermic needle.

2.4 Inject the cells into the fourth left mammary fat pad. Use forceps to secure and lift the
skin. Inject approximately 1 mm from the nipple.

2.5 OPTIONAL: If cells are tagged with luciferase, confirm successful injection of tumor cells
by bioluminescence imaging. Inject 100 uL of 150 mg/kg D-luciferin into the lateral tail vein of
the anesthetized mice using a 0.5 mL insulin syringe with a 30 G hypodermic needle.

2.6 OPTIONAL: Place the mouse in a bioluminescence imaging system with the mammary fat
pad facing up. Wait for 2 min from the luciferin injection for optimal tissue uptake of luciferin,
then image for 10 s.

2.7 Place the mouse in a clean cage and allow it to recover from anesthesia.

2.8 Continue to monitor animal welfare as per the institutional animal ethics guidelines.
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3. Induce stable anesthesia with intravenous delivery of propofol

3.1 Monitor growth of the primary tumor using caliper measurement and calculate the tumor
volume using the equation: Volume (mm?3) = (length x (width)? + 2).

3.2 Perform tumor resection surgery on mice when the primary tumor reaches the required
volume (here, 80—-90 mm?3).

33 Set up an automated syringe pump with a 30 G 1 mL insulin syringe containing propofol
formulation (2% Lipuro propofol) (Figure 1A).

34 Induce anesthesia of the mouse in an induction chamber with 3% sevoflurane or
isoflurane.

NOTE: Here, sevoflurane was used as this is the predominant volatile used clinically.

3.5 Transfer the mouse to a 37 °C heating pad for the duration of the surgery. Briefly maintain
anesthesia with 2%—3% sevoflurane using a nose cone.

3.6  To deliver propofol-based TIVA, cannulate the lateral tail vein using a sterile 30 G
hypodermic needle attached to a sterile polyurethane catheter. Confirm correct placement by
blood flashback into the catheter (Figure 1B). Adjust the delivery of sevoflurane as required
during intravenous cannulation to maintain a stable depth of anesthesia demonstrated by loss of
corneal and pedal reflex, and respiratory rate < 100 breaths per min.

3.7 Commence propofol-TIVA by administering 2% propofol as an initial bolus of 27 mg/kg for
over 1 min. Cease sevoflurane administration.

3.8 Continue the infusion of propofol at a maintenance rate of 2.2—4.0 mg/kg/min to maintain
a stable depth of anesthesia for the duration of the surgery (Figure 1C).

4, Resect the primary tumor

4.1 Apply aqueous lubricant to the eyes to prevent drying. To prepare for surgery, shave the
abdomen and prepare the skin for surgery with an iodine-povidone solution.

4.2 Inject 0.05 mg/kg of buprenorphine subcutaneously for analgesia.
4.3 Make a 1 cm incision inferior to the tumor in the region of the left fourth mammary fat
pad. Carefully resect the tumor and the left inguinal lymph node using dissection with blunt

forceps.

4.4 OPTIONAL: If using luciferase-tagged tumor cells, use bioluminescence imaging to confirm
clear surgical margins. Inject 150 mg/kg D-luciferin into the lateral tail vein, wait for 2 min, and
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then image for 60 s using a bioluminescence imaging system. If a residual tumor is identified,
resect additional tissue from the mammary fat pad and re-image to achieve clear margins.

4.5 Ensure hemostasis at the surgical site and close the skin using 5-0 nylon sutures.
4.6 Wipe the wound with povidone or iodine solution.

4.7 At the conclusion of resection surgery, cease anesthesia. Place the mouse in a clean cage
on a 37 °C heating pad and allow it to recover from anesthesia.

4.8 Monitor every 15 min after anesthesia until the mouse has returned to normal alertness.
Then, monitor the mouse every 12 h for 48 h after surgery.

4.9 Administer 0.05 mg/kg of buprenorphine subcutaneously every 12 h for 48 h after
surgery.

4.10 After 7-10days, remove sutures using sterile curved stitch cutters under brief sevoflurane
or isoflurane anesthesia.

5. Track cancer recurrence with in vivo imaging

5.1 Use bioluminescence imaging to track cancer recurrence after resection surgery non-
invasively. Use a bioluminescence imaging system to monitor the mice once per week for
evidence of primary tumor recurrence or distant recurrence, commencing the week following
surgery.

5.2 Induce anesthesia of the mouse in an induction chamber with 4% isoflurane. Then,
transfer the mouse to a 37 °C heating pad for the duration of anesthesia and maintain anesthesia
with 2%—-4% isoflurane using a nose cone.

5.3 Apply aqueous lubricant to the eyes to prevent drying.

5.4 Inject D-luciferin 150 mg/kg into the lateral tail vein. Wait for 2 min, then measure
bioluminescence over a 60 s exposure to detect recurrence of the primary tumor or distant

metastasis.

5.5 If the primary tumor recurs and becomes palpable, commence monitoring of tumor
growth using caliper measurements.

5.6 At the end of the experiment, humanely kill the mice according to the approved protocol.
Here, CO, was used, followed by cervical dislocation.

REPRESENTATIVE RESULTS:
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This method describes a model of total intravenous anesthesia (TIVA) with propofol during cancer
resection surgery in mice. Propofol is delivered in this mouse model through an intravenous
catheter using a syringe pump (Figure 1A,B) to replicate delivery of TIVA in the clinical setting of
anesthesia for cancer surgery. Use of the syringe pump minimizes exposure to volatile anesthesia
by allowing rapid conversion from initial induction by inhalational anesthesia to intravenous
delivery.

After stable anesthesia was achieved by propofol-based TIVA, the primary mammary tumor was
resected. /n vivo bioluminescence imaging was used to confirm complete resection of the primary
tumor (Figure 2). Regular monitoring of mice by non-invasive in vivo bioluminescence imaging
identified distant recurrence by luciferase-tagged tumor cells in the lung (Figure 2). This method
is also suitable to track local recurrence in the mammary fat pad.

In addition to tracking long-term events such as recurrence, the model may be used to assess
events that occur during the perioperative period. These early events may provide mechanistic
insight into the effects of anesthesia and other surgical factors on cancer-related outcomes. After
24 h of the cancer surgery under propofol, a multiplex enzyme-linked immunosorbent assay was
used to quantify circulating plasma cytokines (Figure 3). Cytokines were evaluated in 7 mice; the
appropriate group size will be influenced by the effect size of the endpoint of interest.

FIGURE AND TABLE LEGENDS:

Figure 1: Experimental set-up for propofol-based TIVA. (A) A syringe pump is used to ensure the
controlled delivery of propofol from a 1 mL insulin syringe. (B) Propofol is delivered into the
lateral tail vein by intravenous catheter, connected to a syringe pump, via a 30 G needle. The
asterisk shows the needle insertion point. (C) Schematic illustrating the plasma concentration of
propofol achieved by sequential administration of a bolus followed by a constant infusion using
the syringe pump, compared to delivery by bolus or infusion only.

Figure 2: Cancer progression after surgical resection of the primary mammary tumor under
propofol-based TIVA. Non-invasive bioluminescence imaging of luciferase-tagged tumor cells
was used to track initial growth of the primary tumor growth, successful surgical resection, and
subsequent distant recurrence to the lung.

Figure 3: Circulating cytokine levels measured after cancer resection under propofol-based
TIVA. Multiplex enzyme-linked immunosorbent assay was used to quantify plasma cytokines 24
h after surgery. Each data point represents data from one mouse. Lines show mean and standard
error (N =4-7).

DISCUSSION:

This study reports on a protocol for administering total intravenous anesthesia (TIVA) with
propofol in a mouse model of breast cancer that replicates key aspects of clinical practice for
TIVA in patients requiring cancer surgery. The protocol allows investigation of both short-term
and long-term clinically relevant outcomes after cancer surgery in a mouse model of cancer
progression, including measurement of cytokine levels and cancer recurrence (Figure 2, and
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Figure 3). The methodology will be useful for the evaluation of the effects of TIVA on cancer-
related outcomes and its comparison with other anesthetic techniques such as volatile
anesthesia.

In contrast to existing protocols that deliver a single intraperitoneal bolus of propofol for sedation
during minor interventions such as blood sampling delivery!®, this protocol allows prolonged
intravenous delivery of propofol for maintenance of anesthesia during major interventions such
as surgery. Both the induction and maintenance dose of propofol was carefully titrated to
optimize anesthetic depth suitable for major surgical interventions while minimizing mortality
from hypotension or cardiac arrest. It was found that hypotension could be avoided by using a
strict induction dose of 27 mg/kg administered over 60 s, with concurrent down-titration and
cessation of inhaled sevoflurane. Maintenance was achieved using an infusion of propofol at 2.2—
4.0 mg/kg/min. During major surgical interventions, such as cancer resection, titration within this
range was important to respond to and obtund the magnitude of surgical stimulation. This
replicates clinical practice and prevents over-dosing anesthesia, which can result in hypotension
or death, and under-dosing, which can result in emergence from anesthesia, movement, or
surgical stress.

A limitation of the model is the brief use of volatile anesthesia to induce anesthesia prior to
canulation initially. This approach was chosen because of the ease of cannulation after induction
of anesthesia, allowing the rapid delivery of a therapeutic dose of propofol to continue
anesthesia. In addition, mice were briefly anesthetized with volatile anesthesia for tumor cell
inoculation, to remove suture, and for imaging. Sevoflurane was used for volatile anesthesia
during resection surgery as it is often used in clinical practice. However, isoflurane is also used in
clinical practice. Future studies may use a single agent for all episodes of inhalation anesthesia.
With experience, less than 2 min elapsed from loss of righting reflex in response to volatile
anesthesia exposure to commencement of propofol dosing. Nonetheless, for analyses that intend
to compare propofol-based TIVA with inhalational volatile anesthesia techniques, interpretation
may be confounded by even the brief use of volatile anesthesia.

An alternative approach to volatile anesthesia induction is to cannulate the lateral tail vein of an
awake mouse. While not suitable for all situations, this may provide an alternative to inhalation
anesthesia for tumor resection surgery. However, movement of the awake mouse may result in
the cannula being dislodged, leading to failure of anesthesia induction. In addition, movement of
the needle can result in extravasation of propofol from the vein, which puts the tail at risk of
tissue necrosis. This has welfare implications for the mouse, and any associated adrenergic
activation as a result of physiological stress may impact the validity of the observed results®:.

An additional potential limitation is the use of buprenorphrine as a postoperative analgesic.
Opioids may modulate postoperative inflammatory and immune responses?'3, Buprenorphine
was chosen for analgesia as its effects on the immune response are less than for other opiates®3.
Nonetheless, future studies might consider the use of non-opioid analgesic agents.
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Despite advances in oncological therapy, local and distant cancer recurrence can occur after
surgery and remains a dominant cause of mortality in cancer patients. Many patients will be
exposed to anesthesia, often multiple times, during diagnostic and therapeutic operative
procedures. A growing body of evidence from in vivo and in vitro models implicates anesthetic
agents in modulating the perioperative response to surgery and impacting diverse aspects of
tumor cell biology*4. To better understand the impact of anesthetic agents on cancer progression,
the model of intravenous propofol anesthesia developed here will be important in future
mechanistic preclinical research. This model may be used to interrogate the mechanisms
underlying the effects of anesthetic agents on immunomodulation, perioperative inflammatory
response, and tumor cell growth and invasion. Furthermore, this model could be extrapolated
for use in non-cancer surgery research where anesthetic agents may have effects on other
systems, such as cardiac surgery, trauma research, or critical illness (e.g., sepsis) as propofol is a
common sedation used in intensive care units.
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Name of Material/ Equipment Company Catalog number
0.9% saline Fresnius Kabi AUSTR 197198
Artery forceps Proscitech TS1322-140
Buprenorphine Temgesic TEMG |

Heated surgical mat Custom -

Hypodermic needle (30 G, 1 mL insulin Terumo

syringe) NN3013R

IVIS Lumina PerkinElmer 126274
Luciferin Promega P1041/2/3
Polyurethane catheter Intramedic 427401
Povidone lodine Betadine AUST R 29562
Propofol Lipuro, 2% Braun 3521490
Sevoflurane Baxter ANZ219117
Sevoflurane vaporiser Vetquip VQ1334

Sterile gauze Multigate Medical 11-600A
Surgical scissors Proscitech TS1044
Sutures, 5-0 nylon Dynek V504

Syringe pump Harvard Apparatus 70-4500
Syringes (1 mL) Terumo SS+01T

*


https://www.editorialmanager.com/jove/download.aspx?id=1331548&guid=cd6f2998-7685-4698-a6e4-831618ab4ec0&scheme=1
https://www.editorialmanager.com/jove/download.aspx?id=1331548&guid=cd6f2998-7685-4698-a6e4-831618ab4ec0&scheme=1

Rebuttal Letter

Click here to access/download;Rebuttal Letter;cover letter Jove

resubmission.docx

May 21, 2021

Dear Editors,

Thank you for considering our revised article, “An in vivo mouse model of total intravenous
anesthesia during cancer resection surgery” for publication in JoVE.

We have addressed each of the reviewers’ comments as described in the point-by-point response.
We include a revised manuscript with the changes highlighted in red.

We now include an additional author, Mr Ryan Gillis. Each of the original authors has given
permission for this inclusion (see below). Mr Gillis is a research assistant who is familiar with
the model and prepared the revision. He will be involved in filming for the article, as the other
authors are not available due to clinical commitments.

We confirm that all authors have approved the manuscript for submission and that the content of
the manuscript has not been published or submitted for publication elsewhere.

Thank you for your re-consideration of our manuscript.
Yours sincerely,

Erica Sloan
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Dear Erica

This is to confirm that | agree with addition of Ryan Gillis as a co-author on the manuscript: An
in vivo mouse model of total intravenous anesthesia during cancer resection surgery.

Yours sincerely,

Dr Julia Dubowitz (Kelly), MBBS, FANZCA
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Editorial comments:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling
or grammar issues.

e We have proofread the manuscript and believe there are no spelling or grammar issues
2. Please provide an institutional email address for each author.

e Email addresses are provided on the title page.

3. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).

e Personal pronouns have been replaced in throughout the manuscript.

4. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols
(™), registered symbols (®), and company names before an instrument or reagent. 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.For example: IVIS Lumina Il system, etc.

e |VIS Lumina Il system has been replaced throughout with ‘biocluminescence imaging system’
5. Line 87: Please specify the volume of trypsin used.

e Section 1.3 has been amended to indicate: Lift adherent cells with 0.5mg/mL trypsin in PBS with
10mM EDTA; 2 mL for a T75 flask.

6. Line 94-95: Please mention how proper anesthetization is confirmed.

e Section 2.1 has been amended to indicate how proper anesthetization is confirmed. The following
sentence has been added: Proper anesthetization is confirmed by lack of response to toe pinch.

7. For Sl units, please use standard abbreviations when the unit is preceded by a numeral. Abbreviate
liters to L to avoid confusion. Examples: 10 mL, 8 pL, 7 cm2 (Lines 88, 100, 107, etc.)

e We have changed Sl units to standard abbreviations where indicated.

8. For time units, please use abbreviated forms for durations of less than one day when the unit is
preceded by a numeral. Do not abbreviate day, week, month, and year. Examples: 5 h, 10 min, 100 s, 8
days, 10 weeks (Lines 112, 142, 159, 170 etc.).

e We have amended indications of time to use the abbreviations indicted.

9. Please highlight up to 3 pages of the Protocol (including headings and spacing) that identifies the
essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most
cohesive story of the Protocol. Remember that non-highlighted Protocol steps will remain in the
manuscript, and therefore will still be available to the reader.

e Steps 1-5 have been highlighted as they show the essential protocol for in vivo work.

10. Please do not use the &-sign or the word “and” when listing authors in the references. Authors should
be listed as last name author 1, initials author 1, last name author 2, initials author 2, etc. Title case and
italicize journal titles and book titles. Do not use any abbreviations. Article titles should start with a capital
letter and end with a period and should appear exactly as they were published in the original work,
without any abbreviations or truncations.



e We have updated to JOVE endnote style

11. Figure 1: Please specify in the figure legend what the symbol “*” represents (Figure 1B). Please
revise the X-axis legend to “Time (min)” instead of “Time (minutes)”.

¢ We have modified the legend to indicate that the asterisk indicates the needle insertion point. We
have revised the X-axis legend to indicate Time (min).

12. Figure 3: Please revise the Y-axis text to “Protein (ng-mL-1)" to place the units within parenthesis.
Please note that the symbol used for compound units is a middle dot “(ng-mL-1)" and not a full stop “(ng.
mL-1).

e We have revised Figure 3 y-axis as indicated.

13. Please revise the table of the essential supplies, reagents, and equipment. The table should include
the name, company, and catalog number of all relevant materials in separate columns in an xls/xIsx file.
Please sort the Materials Table alphabetically by the name of the material.

e We have revised the table to include catalog numbers and to list in alphabetical order.

Reviewers' comments:

Reviewer #1.:

Manuscript Summary:

The anuors introduce a method to investigate the effect of propofol-based total intravenous anesthesia
(TIVA) and inhaled volatile anesthesia on breast cancer outcome.

Major Concerns:
No

Minor Concerns:
1. Please consider use "female athymic nu/nu mice".

e Thank you for pointing out this oversight. An orthotopic model in Balb/c mice were used. We
have now noted this under section 2.1: “Here, female Balb/c mice aged 6-8 weeks were used.”

2. Did the first week need to check the recurrence or metastasis? Please consider the time to recurrence
or metastasis of primary breast cancer.

e This is a good point. We now note in section 5.1 that we commenced imaging the week following
surgery. This is important as recurrence may occur at any point.

Reviewer #2:

Manuscript Summary:

This novel murine TIVA model is an extremely useful tool in perioperative research, particularly for longer-
term oncological outcomes. As noted in the submitted manuscript, model also useful for preclinical
investigation in other areas.

Major Concerns:
None



Minor Concerns:
Some limitations to a valuable model of TIVA which could be noted?

e Thank you for pointing out the limitations below. We agree that describing these limitations in
more detail will strengthen the protocol. We have added further discussion to the protocol and
discussion sections as described below:

(a) Presumably a relatively homogenous group of animals was used, i.e female mice of a certain strain
and age.

e Thank you for identifying this oversight. We now note in section 2.1: Here, female Balb/c mice
aged 6-8 weeks were used.

(b) Authors note brief use of inhalational anaesthesia for cannulation to facilitate propofol administration
(lines 262 & 263).

However, inhalational anaesthesia is used on three occasions

(1) for inoculation

(2) to facilitate intravenous access for TIVA

(3) to remove sutures.

Accept the rationale for inducing anaesthesia for cannulation regarding welfare and stress but does
administration of volatile agents on multiple occasions have implications for analyses examining the
impact of TIVA on longer-term oncological outcomes?

e Thank you for pointing this out. We agree it is an important implication that must be
acknowledged. We have added a statement to acknowledge the additional inhalation
anesthetizations. Furthermore, we note that this may confound interpretation of some analyses
with the following statement: Nonetheless, for analyses that intend to compare propofol-based
TIVA with inhalational volatile anesthesia techniques, interpretation may be confounded by even
the brief use of volatile anesthesia. Finally, we discuss alternative approaches including
cannulation of the awake mouse. We now note that this may not be suitable for all situations with
the following statement: While not suitable for all situations, this may provide an alternative to
inhalation anesthesia for tumor resection surgery.

(c) Evidence that buprenorphine, though commonly used for analgesia in animal studies, may influence
tumour growth. Should non-opioid alternative analgesic agents be considered prior to opioid
administration?

e Thank you for noting this important point. We have added a paragraph to the discussion to
discuss this limitation:

An additional potential limitation is the use of buprenorphrine as a postoperative analgesic. Opioids

may modulate postoperative inflammatory and immune responses: Buprenorphine was chosen for

analgesia as its effects on the immune response are less than for other opiates. Nonetheless, future

studies might consider the use of non-opioid analgesic agents.

(d) Line 265. "For consistency with clinical practice, we use sevoflurane for volatile anesthesia". Isoflurane
is used as the inhalation agent for inoculation and to track cancer. Should a single agent be consistently
be used (or suggested) for all episodes of inhalational anaesthesia?

e This is a good point. We now note that: Future studies may use a single agent for all episodes of
inhalation anesthesia.

Reviewer #3:
Manuscript Summary:
This short paper describes a protocol for delivering propofol-TIVA anaesthesia in a 66¢l4 mouse model of



breast cancer resection. This model is designed to better mimic key aspects of clinical delivery in cancer
patients. The authors also demonstrate results on circulating cytokines. The method is well described, the
protocol and figures are clear and easy to follow. The discussion is unbiased and limitations are
adequately addressed. | do not see any major adverse welfare indications for IV anaesthesia in mice.
Normally injectable anaesthetic top ups do not allow for control of depth of anaesthesia but with
continuous perfusion via a syringe driver can overcome this allowing steady plasma concentration of
anaesthetic to be maintained. | anticipate that this model would be widely used for preclinical cancer
research.

Major Concerns:
none

Minor Concerns:
very minor points:
The authors should ideally state if the cells injected are in the logarithmic growth phase.

o We now specify the use of cells in the logarithmic growth phase in section 1.2: Use low-passage
cells in the logarithmic growth phase for optimal in vivo results.

How long should the mice stay on the heating pad?

e In section 3.4, we now note that use of a heating pad is for the duration of surgery. In section 5.2,
we now note that use of a heating pad is for the duration of anesthesia.

How many mice are required to measure circulating cytokines?

e We now describe in the results section: Cytokines were evaluated in 7 mice; the appropriate
group size will be influenced by the effect size of the endpoint of interest.



