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To Whom It May Concern:

A questionnaire survey on environmental and pre- or post-surgical issues about animal

experimentation

Hiromi Ohmuro

Department of Pharmaceutical Information, School of Pharmacy, Musashino University

Dear Madam or Sir,

In a research program entitled “Research into Biological Safety Evaluation of
Materials for Self-Contained Medical Devices — Reevaluation Centering on
Carcinogenicity and International Harmonization” — funded by the Ministry of Health,
Labour and Welfare (Representative Researcher: Seiji Sekita, National Institute of
Health Sciences) (2008 - 2010), we have been investigating various aspects of the
possibility that the “bacterial coexistence environment” is a factor that leads to foreign
material-induced carcinogenesis that is observed often in rodents.

I am one of the co-researchers participating in the above Research Program, and I
plan to perform this survey to obtain information on the rearing environments of
experimental animals, the sterility of surgical field (skin disinfection, intraoperative
sterility, etc.), prevention of postoperative infection and related matters.

The contents of this survey are mainly items related to the surgical environment, as
described in the “Guideline for the Prevention of Surgical Site Infection (CDC; Center
for Disease Control and Prevention)” intended for comparison with surgical operations
performed in humans. Furthermore, some questions are related to your experience of
foreign material-induced carcinogenesis and microchip embedding. '

I must apologize for taking up your precious time, but I would be most grateful if I
could obtain answers from each section (unit) engaged in surgical operations that
involve the use of animals (rodents and non-rodents) at your institution.

Thank you in advance for your cooperation.
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Sincerely yours

Request on filling in the questionnaire

Please follow the instructions below before completing the questionnaire.

L.

In the case your institution having multiple units or sections dealing with
experimental animals (e.g., toxicology section, pharmacology section,
pharmacokinetics section), please have each section representative answer the
questionnaire. In this case, I ask you the favor of making necessary copies for each
section.

Please circle the applicable item or write the answer in the pertinent column.

Please provide just one answer unless otherwise specified.

Your answers will never be used for any purposes other than this survey, but the
results of this survey may be presented in academic meetings or publications for
academic purposes, protecting the confidentiality of company information.

Please submit the answers by MM DD.

[Contact information for this questionnaire survey]

Contact information for inquiries about the purpose and contents of this

questionnaire:

Hiromi Ohmuro, Ph.D., Department of Pharmaceutical Information, School of
Pharmacy, Musashino University
Phone & FAX No. +81-42-468-8654 or +81-42-468-8608

E-mail : hiromiochmuro@ gmail.com
h_ohmuro@musashino-u.ac.jp
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Question 1  About the studies/tests/experiments performed at your section

in the following, if the term “your section” is used, please read this term as “the
department, laboratory, unit, etc. where you are working”.

If multiple answers are applicable in A. and B. below, please use multiple, separate
questionnaires. If there is insufficient space, please take a few minutes to copy the form

in order to provide a complete answer.

A. What type of study is performed in your section?
1. Toxicology (drugs) 2. Toxicology (medical devices) 3. Pharmacology
4. Pharmacokinetics 5. Other ( )

Note|: Please select one study type from the above. If multiple study types are
applicable, please take a few minutes to copy the form, in order to provide

multiple separate answers.

B. What animal species is used in the study mentioned in A. above?
1. Mouse 2. Rat 3. Rabbit 4.Dog 5.Cat 6. Other ( )

: (i) If you use multiple animal species, please provide multiple answers. In
such cases, please answer the subsequent questions, which apply mainly to
rodents.

(11) If the rodent species you use include mice and rats, please provide answers
about mice, and please describe just the differences between mice and rats
in the margin of the part concerned, in a manner that is easy to understand.

(iii) If you use a non-rodent species in addition to a rodent species and the
subsequent answers are the same as the answers for mice, please describe
just the differences in the margin of the part concerned, in a clear fashion.

(1v) If you use a non-rodent species in addition to a rodent species and the
subsequent answers are different from the answers for the rodent species,
please take a few minutes to copy the form in order to provide multiple
separate answers.

(v) If you use multiple non-rodent species, please provide answers in a similar

fashion to (ii), (iii) or (iv) above.

C. Which of the following is applicable to the rearing environment for the animal
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species mentioned in B. above?

1. SPF

D. If the environment in which the animals are reared is SPF, the items shown

2. Conventional

in the following table are expected to be monitored.

Please refer to the table below for your information.

Target

Purpose of monitoring

Items to be monitored

Facility

To check whether the barrier

is functioning effectively

Inter-room differential
pressure, air flow direction,
high-pressure steam

sterilization, HEPA filter, etc.

Environment

To confirm that the animals
are kept under constant
physiological conditions and

are not stressed

Temperature, humidity,
lighting hours, noise,

illuminance, etc.

To check the cleanliness of the

facility

A decline in the bacterial
count, ventilation frequency,
dust count, ammonia

concentration, etc.

To check whether any
chemical substance that might

influence the study is ingested

Contaminants in the feedstuff,

drinking water and cage litter

Animal

Confirmation of SPF status

Specific pathogens

* Please answer the following items related to monitoring of the rearing environment.

1. Type of HEPA filter

2. Decline in the bacterial count

3. Timing to measure a decline in the bacterial count

4. Method used to sterilize the drinking water
5. Special pathogens to which particular attention is paid within your section, if any

6. Please specify pathogens which routinely monitored.
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Question 2  About surgical environment

A. Do you remove the hair of animals before surgical operations?
1. Yes
1-1 When do you remove the hair?
(1) Immediately before the operation  (ii) At least 1 hour before operation
(iii) Other ( )
1-2 How do you remove the hair?

(i) Shaving with a razor  (ii) Depilation agent (name: )
(iit) Other ( )
2. No
(Reason: )

B. Pretreatment of the skin at the surgical site
1. Which of the following disinfectants do you use? How many minutes do you wait for
after wiping the skin, until you incise the skin? (Multiple answers are acceptable)
1) 70 v/iv% ethanol (left to stand for about ___ minutes)

(i) Povidone-iodine (concentration or brand name , left to stand for
about ___ minutes)
(iii) Chlorhexidine (concentration or brand name , left to stand for
about ____ minutes)
(iv) Other
(Ingredient name: , concentration or brand
name , left to stand for about ____ minutes)

2. How extensive is the area disinfected?
(1) Concentric disinfection from the planned incision site to a sufficient area in
consideration of possible expansion of the incision area
(i1) An area a little bit wider than the planned incision area
(11i) Other ( )

C. Disinfection of hands, fingers, etc. for surgical personnel
1. Please encircle the applicable one(s).
(i) Are hands washed with disinfectant?

If “yes”, please name the disinfectant:

(i1) Is there application of disinfectant up to the level of the elbows?
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a. Yes b. No
(iii) Do you use scrub?
If “yes”, please circle the site to be scrubbed (multiple answers are acceptable)
a. Fingers b. Hands  c. Elbows d. Other ( )
(iv) Other (methods other than the above): )
2. Use of surgical attire, masks and gloves
(1) Surgical attire
a. Worn  b. Not worn
(i1) Masks
a. Worn  b. Not worn
(iii) Sterile gloves
a. Worn  b. Not worn
(iv) Other ( )

D. The Operating room environment
1. Is there a room dedicated to surgical operations?
() Yes (ii) No (iii) Other ( )
2. How many times is the air exchanged in the operating room per hour?
___times
3. Are HEPA filters used in the operating room?
(1) Yes
Type of HEPA filter ( )
(ii) No
(iii) Other ( )
4. How do you disinfect the operating room? (Multiple answers acceptable)

(i) Periodic disinfection

Name of disinfectant used ( )

Method of disinfection: a. Wiping b. Spray  c. Other ( )
(ii) Disinfection only in the case of contamination

Name of disinfectant used ( )

Method of disinfection: a. Wiping b. Spray c. Other ( )
(i) Disinfection between surgical operations

Name of disinfectant used ( )

Method of disinfection: a. Wiping b. Spray c. Other ( )
(iv) Other ( )

Name of disinfectant used ( )
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Method of disinfection: a. Wiping b. Spray c. Other ( )
About intraoperative and postoperative prevention of infection

Question 3

A. How do you sterilize or disinfect the surgical instruments (mainly those in direct

contact with animals)? Multiple answers are acceptable.

(i) Dry-heat sterilization (Targets: , etc.)

Sterilizing conditions; ___°C, ___ minutes

Method used to confirm sterilization ( )
(i1) High-pressure steam sterilization (Targets: , etc.)

Sterilizing conditions: ____°C, ___ minutes

Method used to confirm sterilization ( )
(iii) Other (Targets: , etc.)

Sterilizing conditions: ___°C, ____ minutes

Method used to confirm sterilization ( )

B. Do you reuse surgical scalpels, scissors, tweezers, etc. that have been used
previously, during the same operation?
1. No
2. Yes (to be reused in the same animal)
(1) To be reused without disinfection
(ii) To be reused with disinfection_ (iii)
(iii) How do you disinfect for reuse?
a. Disinfection with alcohol b. Dipping in alcohol followed by heating
with a burner
c¢. Other ( )
3. Yes (to be reused, even in other animals during the same series of experiments)
(i) To be reused without disinfection
(ii) To be reused with disinfection_ (iii)
(iii) How do you disinfect for reuse?
a. Disinfection with alcohol b. Dipping in alcohol followed by heating
with a burner ‘
c. Other ( )
4. Other ( )

C. How do you sterilize or disinfect the material to be imbedded?

Please answer if you have relevant experience. (Multiple answers acceptable)
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(i) Dry-heat sterilization (Targets: , etc.)

Sterilizing conditions: ___°C, ___ minutes

Method used to confirm sterilization ( )
(1) High-pressure steam sterilization (Targets: , etc.)

Sterilizing conditions: ___°C, ___ minutes

Method used to confirm sterilization ( )

(ii1) Other (Targets: , etc.)
Sterilizing conditions: ___°C, ____ minutes
Method used to confirm sterilization ( )

D. In order to prevent infection of the incised part during operation, do you cover
other parts with a cloth or something similar?
(1) Yes (ii) No (iii) Other ( )

E. How do you manage the surgical wound after operation?

1. How do you close the surgical wound?

(i) Not closed
(Reason: )
(i1) Closed with a surgical adhesive agent (brand name, etc.: )
(1ii) Closed with clips, etc. (brand name, etc.: )
(iv) Other ( )

2. Do you protect the incised wound with a sterile cover?
(i) No (reason: )
(i1) No protection where the wound has been closed with a surgical adhesive agent
(i11) No protection where the wound has been disinfected
(Brand name of disinfectant: )
(iv) Protected with a cover
(Name of cover, etc.: )
(Covering method: )
(v) Other ( )

F. Do you use any antibiotic agent(s) to prevent intraoperative or postoperative
infection?

(i) No

(i1) Yes _ (iii)

(iii) In which situations [do you use an antibiotic]? _ (iv)
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( )
(iv) In the case you use an antibiotic agent, how long do you use it for?

( )

(v) Other comments ( )

G. How do you rear the animals after surgical operations?
([We wish to determine][The information required is related to] whether the animal
itself can lick the wound or whether other animals can lick the wound)

(i) After operation, multiple animals are accommodated in the same cage.

(ii) After operation, a single animal is accommodated in each cage.

(1ii) After operation, a single animal is accommodated in each cage after putting on an

Elisabeth Collar so that the animal cannot lick the wound.

(iv) After operation, a single animal is accommodated in each cage until the wound

closes, and thereafter multiple animals are accommodated in the same cage.

(v) After operation, a single animal is accommodated in each cage after putting on an
Elisabeth Collar until the wound closes, and thereafter multiple animals are
accommodated in the same cage.

(vi) Other ( )

About foreign material-induced carcinogenesis

A. Please answer the following questions if you have any relevant experience.
1. Please describe the animal species (and strain) that developed foreign material-
induced carcinogenesis, type of foreign material, elapsed time until onset, type of

cancer, etc. to the best of your knowledge.

2. If the surgical environment of the animal that developed foreign material-induced
carcinogenesis was different from the answers to Question 2 (A, B and C) and
Question 3 (A, B and C), please describe the differences below.
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A. Are microchips used in your section?
a. No b. Yes

B. Please describe the intended use of microchips and the number of animals
imbedded with microchips, to the best of your knowledge.

Species and strain of | Intended use (e.g., individual | Number (e.g.,

animals imbedded identification) animals/year, animals

with microchips in years)

C. Please answer the following questions about the method used to disinfect the
instruments and skin on embedding microchips.
1. Do you disinfect the skin?
(i) No (i1) Yes _ 2.
2. Which of the following disinfectants do you use? How many minutes do you wait
for, after wiping the skin, until incising the skin? (Multiple answers acceptable)

(1) 70 % w/v ethanol (left to stand for about ___ minutes)

(i) Povidone-iodine (concentration or brand name , left to stand for
about ____ minutes)
(i1i) Chlorhexidine (concentration or brand name , left to stand for
about ___ minutes)
(iv) Other
(Ingredient name: , concentration or brand
name , left to stand for about ___ minutes)

3. How extensive is the area disinfected?
(i) Concentric disinfection from the planned incision site to a sufficient area in
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consideration of possible expansion of the incision area

(i1) An area a little bit wider than the planned incision area

(111) Other (

)

D. Please complete the following table to the best of your knowledge, if you have any

experience related to microchip-induced carcinogenesis.

Species and
number of
animals,

Incidence rate of
microchip-induced

carcinogenesis

Type of cancer

Elapsed time until
carcinogenesis and
age in weeks at the

final onset of cancer

Rearing
environment (SPF

or conventional)

The end

Thank you for your cooperation.
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8-Nitroguanine as a potential biomarker for progression
of malignant fibrous histiocytoma, a model
of inflammation-related cancer

YOKO HOKI', MARIKO MURATA?, YUSUKE HIRAKU?, NING MA?,
’ AKIHIKO MATSUMINE!, ATSUMASA UCHIDA' and SHOSUKE KAWANISHI>*

Departments of lOrthopaedic Surgery, *Environmental and Molecular Medicine, and 3Anatomy, Mie University
Graduate School of Medicine, Tsu, Mie 514-8507; 4Facu1ty of Health Science, Suzuka University
of Medical Science, 1001-1 Kishioka, Suzuka, Mie 510-0293, Japan

Received March 28.,2007; Accepted June 25, 2007

Abstract. Chronic inflammation is a critical component of
carcinogenesis and tumor progression. Reactive -nitrogen and
oxygen species generated by inflammatory cells form muta-
genic DNA lesions, such as §-nitroguanine, which may play an
integral role in inflammation-related carcinogenesis. Hypoxia-
inducible factor (HIF)-1a has been established as a prognostic
biomarker in various tumors, including malignant fibrous
histiocytoma (MFH). The aim of this study was to evaluate
the impact of 8-nitroguanine formation and HIF-1a expression
on the prognosis of patients with inflammation-related
cancer. Immunohistochemical analyses were employed to
examine the distribution of 8-nitroguanine and HIF-1«, using
clinical specimens from 36 patients with MFH as a model of
inflammation-related cancer. 8-Nitroguanine formation was
predominately observed in the nuclei of tumor cells and
inflammatory cells in tumor tissues, while HIF-1a was
expressed in the cytoplasm and nuclei of tumor cells. Little
or no immunoreactivity of 8-nitroguanine and HIF-1a was
observed in adjacent non-tumor tissues. Significantly higher
levels of both 8-nitroguanine and HIF-1a were observed in
the tissue specimens of deceased patients than in those of
living subjects. Survival curves analyzed by the Kaplan-
Meier method differed significantly between the high- and
low-staining groups of 8-nitroguanine (p=0.00003) as well as
HIF-1a (p=0.01104). These results suggest a significant role
of the pathway of iNOS-dependent 8-nitroguanine formation
via HIF-1a and NF-«B on the progression of inflammation-
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related cancer. In conclusion, 8-nitroguanine is an excellent
candidate prognostic and predictive biomarker together with
HIF-1a in inflammation-related tumor progression.

Introduction

Inflammation is a critical component of carcinogenesis and
tumor progression (1). Many malignancies arise from inflam-
matory sites, and chronic inflammation contributes to the
development of various cancers (1,2). In cases of chronic
inflammation, reactive nitrogen species (RNS) and reactive
oxygen species (ROS) are generated by inflammatory cells and
the epithelium (3,4). RNS mediate 8-nitroguanine formation,
a marker of nitrative DNA damage (5). 8-Nitroguanine has
been reported to be formed in association with inflammation-
related carcinogenesis (6-9), including malignant fibrous
histiocytoma (MFH), as reported previously (10). MFH is the
most commonly diagnosed soft-tissue sarcoma in adults
(11,12) and has a poor prognosis (13.14). Several studies
have shown that hypoxia-inducible factor (HIF)-1a could be
a biomarker of a poor prognosis in various cancers (15-17),
including soft-tissue sarcomas (18). The HIF-1a protein
supports the adaptation of human cancer cells to hypoxia under
tumor growth.

This study investigates 8-nitroguanine formation and
HIF-1a expression in surgical specimens of MFH patients
using immunohistochemical staining procedures. We
evaluated the impact of 8-nitroguanine formation and HIF-1«
expression on prognosis, and examined their usefulness as
potential biomarkers.

Materials and methods

Tissue preparation and clinicopathological analysis. Thirty-
six MFH patients who underwent an open biopsy or a surgical
resection from 1989 to 2004 at the Department of Orthopaedic
Surgery, Mie University Graduate School of Medicine, Japan,
participated in this study, which was approved by the Ethics
Committee of Mie University Graduate School of Medicine.
All patients were diagnosed by well-trained pathologists,
according to the Enzinger and Weiss classification (19). The
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Figure 1. 8-Nitroguanine formation and HIF-la expression in MFH patients. (A) 8-Nitroguanine formation and HIF-1« expression by immunohistochemical
staining using the LSAB method and hematoxylin and eosin staining. Both are observed in the nuclei of tumor cells and inflammatory cells within MFH tissue
specimens. The immunoreactivity of 8-nitroguanine and HIF-lu is found to be greater in deceased patients than in living subjects. Little or no immuno-
reactivity of 8-nitroguanine and HIF-1« is observed in adjacent non-tumor tissues. Magnification. x400 (left and center columns) and x 100 (right column). (B)
The detection of colocalization of 8-nitroguanine with HIF-1« by double immunofiuorescence staining. 8-Nitroguanine and HIF-1u are colocalized in the

same tumor cells. Magnification. x880.

patients comprised 20 men and 16 women ranging in age
from 27 to 85 years (mean = SD, 63.0 + 13.0 years). Survival
data were available for all patients. The duration of the follow-
up ranged from 4 to 213 months (median, 63 months). The
tumor samples were classified as Stage Ila (2 patients), Stage
IIb (3 patients), Stage 111 (25 patients) and Stage I'V (6 patients)
at the time of the original diagnosis. The International Union
Against Cancer TNM classification and the staging system by
the American Joint Committee on Cancer (AJCC) were used
for tumor assessment (20). One of 2 patients in Stage lla,
none of 3 patients in Stage I1b, 9 of 25 patients in Stage III, and
all of 6 patients in Stage [V died. Thirty-four tumors measured
5-22 c¢m in diameter, while the other 2 tumors were <5 cm in
diameter (mean + SD, 11.15 + 4 48 ¢cm in diameter).

Imimunohistochemical analysis for 8-nitroguanine and HIF-1a.
Immunohistochemical staining was performed using the
labeled streptavidin-biotin (LSAB) method. The sections were
deparaffinized and automated immunohistochemistry was
performed with a NexES IHC (Ventana Medical Systems,
Inc., Tucson, AZ, USA) as previously described (10). The
rabbit polyclonal anti-8-nitroguanine antibody produced by
this laboratory (21) was used as the primary antibody at a
concentration of 2 pzg/ml. The mouse monoclonal anti-HIF-1a

antibody (Calbiochem-Novabiochem, Darmstadt, Germany)
was diluted at 1:500. As secondary antibodies, anti-mouse
1gG and anti-rabbit IgG antibodies (Ventana Medical Systems,
Inc.) were used. The Lumina Vision version 1.11 software
program (Mitani Shoji Co., Fukui, Japan) for performing
morphometric analyses was used to measure the staining
rates of 8-nitroguanine and HIF-1a.

To examine the colocalization of 8-nitroguanine formation
and HIF-1a expression, a double immunofluorescence
technique was used, as described previously (10). The stained
sections were examined under a fluorescence microscope
(BX50F-3, Olympus Optical Co., Ltd., Japan).

Histopathological staining. A histopathological study was
performed, following the standard method, using hematoxylin
and eosin staining in paraffin sections .

Statistical analysis. The patients were categorized into five
subgroups according to the staining rates (<7.5, 7.5-15.0,
15.0-22.5,22.5-30.0 and >30.0%) and evaluated as described
above. Then, statistical differences of the immunoreactivities
between deceased and living patients were analyzed by y*-test,
Survival between the two subgroups, high-grade (staining
rates, 215%) and low-grade (<15%), was compared using the



