Department of Energy
Brookhaven Site Office
P.O. Box 5000
Upton, New York 11973

APR 2 2018

Mr. tan Smith, M.A.

Research Associate, Laboratory Investigations Division
People for the Ethical Treatment of Animals

501 Front Street

Norfolk, VA 23510

Dear Mr. Smith:

SUBJECT:  U.S. DEPARTMENT OF ENERGY (DOE) FREEDOM OF INFORMATION ACT
(FOIA) REQUEST NUMBER CH-2010-00884-F

I am the authorizing official responsible for making the determination required by Section
1004.5(k) of DOE regulations found at 10 CFR Part 1004, which implements the FOIA 5 U.S.C.
552

In your original FOIA request you were seeking, “copies of all internal and external documents -
including memos, letters, reports, emails and IACUC meeting minutes (including
subcommittees) -- pertaining to radiation experiments on nonhuman primates at Brookhaven
National Laboratory (BNL) (January 13, 2010 - present, including 2/4/10 IACUC meeting
minutes)."

On March 16, 2010, in a phone conversation with DOE FOIA Officer, Ms. Miriam legan, of the
DOE Office of Science-Chicago Office (SC-CH), you narrowed your subject FOIA request to
exclude the foilowing records/information:

1. Allrecords related to BNL spam e-mail/fax incident in February 2010 involving 5000+
emails and faxes received by BNL personnel containing a recurring message from in
Defense of Animals voicing opposition to proposed study on monkeys.

2. Alldocuments generated by the Physicians Committee for Responsible Medicine
(PCRM)

3. Alttransmittal documents that relayed news articles on the proposed NASA monkey
experiments.

4. All records related to PCRM and PETA FOIA requests.

5. 1/28/1C Brookhaven Site Office (BHSO) internal e-mail with contact information for
NASA employee.

8. Allinformation contained in BHSO Manager Updates to DOE Office of Science that
relate to other activities unrelated to the proposed NASA monkey experiments.



Mr. Smith -2- APR g 2010

On March 17, 2010, in your email response to Ms. Legan, you confirmed this narrowing in
writing. Subsequently, on March 30, 2010, in a phone conversation with DOE FOIA Counsel,
Megan Mikhail of SC-CH, you narrowed your request to exclude personally identifiable
information including “the names of individuals and vendors, signatures, and initials, as well as
contact information such as phone numbers, fax numbers, mailing addresses, and email
addresses.” On March 31, 2010, in your email response to Ms. Mikhail, you confirmed this
narrowing in writing.

Be advised that the DOE Brookhaven Site Office and the Brookhaven Science Associates, LLC,
the DOE management and operating contractor at the Brookhaven National Laboratory,
searched the Brookhaven National Laboratory for records responsive to your narrowed request
and located the enclosed responsive documents. Any additional redactions made are reflective
of nonresponsive material. Therefore, this response represents our full release of DOE's
responsive documents.

Copies of four other responsive documents were found that were parts of the subject original
grant submittal to NASA: two documents are entitled “Research Statement,” one document is
entitted "Support,” and one is a letter dated January 13, 2010, with subject line entitied, "Title of
Appiication: Preclinical pharmacology of CNS drugs: Master Protocol #09-5/2-18." These
documents are more appropriately considered NASA agency records. A copy of your FOIA
request along with copies of these four documents has been referred to NASA for their action.
A copy of our referral letter, without enclosures, is attached. Please note, the January 13" letter
has been found to have been made publicly available by NASA at the following link:

hitp://www nasa.gov/centers/johnson/pdf/435686main_info _nonhuman primates space. pdf.

You would be categorized as an “Other” requester, and as such related costs for search and
duplication of records would normally be charged. However, after review of the criteria you
supplied in your request to support a fee waiver, on February 8, 2010, DOE SC-CH granted
your fee waiver request, and accordingly, there are no fees associated with your request at this
time.

If you have gquestions regarding this response, please contact DOE SC-CH FOIA Officer Miriam
Legan at (630) 252-2041 or via e-mail at miriam Jegan@ch.doe.gov.

Sincerely,

T .
: /’/{jgi%ﬁ?ﬁé@wﬁ%\

i i
Michael D. Holland

Site Manager

Enclosure:
As Stated


mailto:miriam.leqan@ch.doe.gov
https://space.pd
http://www

PROPOSAL#
USER PROPOSAL AND REQUEST FOR BEAM TIME
DATE

Proposal Type: (check one) Animals XO Cell 0 Physics 0 Other 0
Regular Proposals
© __X__ New Proposal
Replacement Proposal for Proposal # 3 Original proposa) wifl become inactive.
Renewal Proposal
Request for Deferral ,
“Parasitic” Propesals (see Guidelines for Submission). Apply for beam in ONE run only.

New Proposal _ _
Replacement proposal for proposal # ; Original proposal wifl become inactive,
2. Title of Experiment; Ground-Based Studies in Neurobehavioral Biology
Funding Source NASA

Grant Title and Number Ground~Based‘,’Studies in Spac;e Radiobiology; SK-09-278

3. Principal Investigator
Department
Institution

Mailing Address =

Telephone
Fax
Computer Mail

4. BNL Account Number: (See guidelines p iii)
5. Beam Time Request:

A. Requested period Fall 2010 NSRL-10C; Spring 2011 NSRL-11A; Summer 2011 NSRL-

11B

B. Requested ions & energies (for available ion/energy list, see Att.9; for beam information, see

AtL6)

Fall 2010 NSRL~10C: Fe at 600 MeV/u
Spring 2011 NSRL-11A: Protons

Summer 2011 NSRL-11B: Si at 600 MeV/u

6. Signature

As Principal Investigator/Spokesperson for this proposal, I certify that everything in this proposal
is accurate to the best of my knowledge and that my research team will abide by the rules and
regulations at Brookhaven National Laboratory. I also certify that the worked described in the
proposal is not proprietary and upon completion of research will be published in the open

literature..

PYl/Spokesperson Signature

Rev. 0672009

Date 01/14/2010



7. Detailed Beam Request: SEE NSRL Beam Info Information, attachment # 6, and memo-

NSRL Beams, attachment # 9,

Year: 2010  Cycle: {I Spring UlSummer X Fall
lon Energy Beam Time Dose Rate Beam Beam Dose
Specles | (MeViamu) Requestod Requ!red’ Diameter Uniformity Range
thn) ¥ (Gy/min) Required" Required!
NMIN MAX fecm) (+/- %)
Fe 600 0.4 01 { 0.1 25 n.a. 0.1 Gy
Fe 600 .66 0.1 0.1 25 n.a. 0.5 Gy
1 From Beam Time Calculation Table or other calculation
1 Enter “n.a.” if not an applicable requirement (i.e., any avallable can be used) or a
range of values if a particular value is not required.
Year: 2011  Cycle: X Spring [JSummer [JFall
lory Energy Beam Time Dose Rate Beam Beam Dose
Speclos | (MeV/amu) Requested Required! Diameter Uniformity Range
(hn) * (Gy/min) Required! Required?
MIN MAX {cm) (+1- %)
Protons 1000 0.46 025 | 625 25 n.a. 0.5 Gy
Protons 1000 0.6 025 | 025 25 LA 1.0 Gy
3 From Beam Time Calculation Table or other calculation
T Enter “n.a.” if not an applicable requirement (l.e., any available can be used) ora
range of values if a particular value is not required.
Year: 2011 Cycle: [ Spring X Summer [Fall
lon Energy Beam Time Dose Rate Beam Beam Dose
Species | (MeViamu) Requested Required! Diameter Uniformity Range
thn#* (Gy/min) Required? Required?
MIN MAX {cm) {+}- %)
Si 600 0.4 0.1 0.1 25 n.a. 0.1 Gy
Si 600 0.66 0.1 0.1 25 n.a. 0.5 Gy
Controls n.a. 1.0 n.a. n.a. n.a. na. n.a.

4 From Beam Time Calculation Table or other calculation

T Enter “n.a.” if not an applicable requirement (i.e., any available can be used) ora
range of values if a particular value is not required.

D. List equipment and materials to be provided by beamline.

No equipment or materials are needed from the beamline.

E. List materials and equipment that you will bring.

Rev. 062009




Monkeys temporarily residing in the BNLF will be brought to the experimental room for exposure. Each
subject will be placed in a customized, well-ventilated plastic chamber (25 x 25 x 25 ¢m) that will be
positioned inside the radiation field. We have constructed the chamber to meet the requirements of the
radiation field.

F. Indicate requirements for special equipment or facilities.

No special equipment or facilities are required. Our laboratory will provide BNLF with all the equipment
and facilities necessary for the proper care of our animals. '

Rev. 06/2009



8. Personnel {PROVIDE INFORMATION FOR ALL PERSONNEL WHO WILL PARTICIPATE IN
EXPERIMENTS AT THE NSRL or AGS; use additional sheet(s) if necessary)

Role Name Cithenship(s} | Address Phone Email : FAX
Pt us
[

s K -_—

S, -
Coworker Resaarch Assistant Us _'

. e
Coworker Research Assistant U8 )

. - -

9. Controlled Research Tssues/Hazardous Materials

PLEASE REVIEW NEW SBMS FOR RESEARCH INVOLVING ANIMALS AT LINK BELOW:
(httgs:[fsbms.bnl.gov/sbmsearch/subigreaf149ll49 SA.cfm)

A. Will youuse ANIMAL SUBJECTS? Y
Species: Saimiri sciureus — Squirrel Monkeys
Number of Subjects: 30
Current Home Institution IACUC Status: Approved Y  Date 01/13/10  Protocol #: 09-5/2-18
Application Submitted: Y/N Date
Current BNL IACUC Status: Approved: Y/N Conditioned Approval Date
01/11/10 Protocol #: 405
Application Submitted: Y/N  Date

B. Will you use HUMAN TYISSUES OR CELLS? No.

Tissue/Cell Line

Name(s) -
Current Home Institution IRB Status: Approved Y/N Date Protocol #:
Or Application Submitted: Y/N Date, :
Current BNL IRB Status: Approved: Y/N  Date Protocol #

Or Application Submitted: Y/N Date

C. Will you use RECOMBINANT DNA? No
Current BNL RAC Status: Approved: Y/N Date Protocol#
OR Application Submitted: Y/N Date

D. Will you generate MEDICAL WASTE? No

E. List all RADIOACTIVE MATERIALS, BIO-HAZARDOUS MATERIALS, TOXIC OR
EXPLOSIVE SUBSTANCES, HAZARDQUS PROCEDURES you wil] use.

N/A
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10. Are there experimental samples or items that must be transported AWAY FROM BNL?
X Yes oNo :
(If Yes, check all that apply)

o Radioactive Samples or Items (Must arrange transportation via BNL Supply & Materiel Group)

Describe Samples or Items:
N/A

o ‘Hazardous Materials (Must arrange transportation via BNL Supply & Materiel Group)
Describe Samples or Items: '
N/A

o Biological Samples
Which type of transport method will be used:
o Ground Transportation (Vehicle driven by Researcher)
X Shipment via Contract Carrier (UPS, FedEx, etc)
o Hand Carried on Commercial Aircraft
Describe Samples or Items: (Identify any special TSA/Customs handling/inspection requirements,
ie; light sensitive, cannot be x-rayed):

30 awake freely moving adult male squirrel monkeys will be transported from McLean Hospital, Belmont,
MA, 02478 to BNL and back to McLean Hospital by a contract carrier. We anticipate five separate trips to
and from BNL (six monkeys per trip). Prior to each trip, the attending veterinarians at McL

and BNL (ENNRSNNENE) il conduct pre-transport evaluations of all subjects, including physicals
and laboratory tests to establish their pre- and post-radiation clinical profiles, and issue required health

certificates. A McL-approved vendor (“) will transport
monkeys to and from McL and BNL. In addition to customized travel crates designed for squirrel monkeys

and safe passage, food and water will be provided to monkeys ad libitum throughout the shipping process.
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11, DESCRIPTION OF RESEARCH:
A. EXPERIMENTAL PROPOSAL
Title of proposal {new). Ground-Based Studies in Neurobehavioral Biology
Overview of Project. NASA has identified the need for studies of long-term effects of exposure to space
radiation [galactic cosmic rays (GCRs) and solar particle events (SPEs)] on central nervous system (CNS)
function. The present information gap significantly hinders NASA’s ability to realistically estimate
radiation risk associated with human space exploration and, consequently, impedes the development of
future human deep space missions. To begin to address this urgent need, we propose to evaluate the long-
term impact of *Fe, proton, and 2Si radiation on in vive CNS function in nonhuman primates. We plan to
employ neurobehavioral procedures to systematically analyze aspects of motivation and cognition over a
period of three to four years after irradiation with two different doses of *Fe, proton, and **8i. These
procedures are thought to involve specific neurochemical systems and will allow us to: 1) monitor
changes in overt nonconditioned behavior and changes in performance on motivation-related and
cognitive behavioral tasks, and 2) evaluate how irradiation may alter the effects of drugs that act
selectively through neurochemical mechanisms implicated in motivational or cognitive processes. Qur
studies in monkeys will yield, for the first time, information in primates that is essential to estimating
long-term risks of space radiation to CNS function in humans. Overall, this research will accelerate
NASA’s Space Radiation Program in an efficient and easily translational manner. '
Backeround and Significance. The long-term risk of neurobiological damage to humans induced by
space radiation during deep space travel is the most poorly explored health risk in ground-based studies. of
space radiobiology. Future deep space missions require travel beyond the Earth’s protective magnetic
field. Such continuous exposure leads to different types of space radiation hazards such as GCRs and
SPEs, which consist of particles of high energy and charge (HZE) and protons. Exposure to these
radiations may pose a significant healith risk for astronauts and, notably, low doses of GCRs or proton
exposure caused by SPEs may be the primary sources of space radiation hazards on long duration
missions, Recent studies suggest that the CNS, like the gastrointestinal tract, may be a radiosensitive
organ. Thus, exposure to these types of space radiation, in addition to jeopardizing mission success, may
cause considerable and potentially long-term damage to the astronaut’s normal CNS functioning and
overall health. Although astronauts will be exposed to fow doses of HZE particles and protons during
deep space travel, studies to date have primarily focused on the short-term CNS effects of high doses of
HZE’s and protons. Surprisingly kittle information is available on the long-term CNS consequences of
different types of space radiation with exposures that may be more representative of a space radiation
environment. This information gap has significantly hindered NASA’s ability to realistically estimate
radiation risk associated with human space exploration and, consequently, impedes the development of
future human deep space missions. The proposed studies will address this information gap with a set of in
vivo procedures in monkeys developed to examine the long-term effects of GCRs and SPEs on CNS
function,

Early work indicated that exposure to radiation can lead to disruption of motor function and
schedule-controlied operant behavior, as well as, decreases in non-conditioned activity (i.e., aggressive,
defensive, ambulatory, and rearing behaviors). Recent studies have directly evaluated the effects of
ground-based models of space radiation on different nevrobehavioral processes, e.g. reactivity to stimuli,
motivation, cognition, and mood. Generally, these studies have shown that exposure to HZE, but not
protons, can produce profound deficits in both simple and complex behaviors that provide a measure of
motor and cognitive functioning, and that these changes may be similar to those observed in aging.
Several studies have related the behavioral consequences (i.e., DA-mediated behavioral endpoints that are
associated with motoric and cognitive functions) of HZE particle and proton radiation exposure to in vifro
neurochemical (DA) changes within the CNS. These studies have yielded mixed results. For example,
previous studies provide some evidence for a relationship between radiation-induced damage to the brain
DA neurotransmitter system and deficits in DA-mediated motor and cognitive behavioral measures. They
report that the observed behavioral and neuwrochemical deficits are not dose-related but are evident
following a threshold radiation dose below which there are no effects. Additionaily, these deficits occur
quickly following HZE (**Fe) radiation and fail to dissipate afterward. These investigators also report a
lack of association between the LET (linear energy transfer) of HZE particles and their relative
effectiveness in disrupting behavior or DA regulation. However, results of other studies are not consistent
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with this view. Exposure to *Fe particles failed to alter the density of brain DA transporters, and altered
cocaine-induced effects on locomotor activity but did not alter other DA-mediated behaviors, The paucity
of other data on the behavioral and neurochemical effects of space radiation makeés it difficult to reconcile
these varying findings, which may reflect differences in behavioral and neurochemical procedures.

: The above studies clearly indicate that further neurobiological research on the short- and long-
term effects of HZE particle and proton radiation is critical to the advancement of NASA’s Space
Radiation Program. Notably, the above results have mainly been obtained from rodent studies or in vitro
tissue preparations. These studies provide a strong initial foundation for further work to effectively and
efficiently evaluate the long-term effects of exposure to GCR and SPE radiation on neurobehavioral
processes and CNS function. Our ground-based studies in monkeys are designed to enhance our
understanding of the CNS-mediated behavioral effects of space radiation. This work in primates should
significantly advance NASA’s mission of estimating and reducing the uncertaintics associated with space
radiation exposure during deep space missions.

Program Objective. The overall objective of our program is to obtain data from studies in nonhuman
primates that help predict long-term deleterious effects of space radiation on CNS function in humans.
We propose to undertake this effort with neurobehavioral Eharmacologica} studies in monkeys to evaluate
the long-term (4 yrs) effects of exposure to two doses of S5Fe jon (0.1 or 0.5 Gy), protons (0.5 or 1.0 Gy),
or 8i jon (0.1 or 0.5 Gy).

Specific Aims. Specifically, we will determine whether and how exposure to **Fe, *Si, and protons alter
the effects of receptor-selective drugs that target different brain systems implicated in overt behavior,
motivational processes, and cognitive processes. Additionally we will examine changes in lenticular
protein aggregation.

Hypotheses, Althongh the .absence of comparable studies in other species does not permit confident
prediction, we anticipate that exposure to *°Fe, **Si, and protons will alter the DA pharmacology
associated with overt behavior, motivational, and cognitive processes in monkeys. We expect
corresponding increases in lenticular protein aggregation.

Relevance, Significance and Feasibility, Our overall research strategy is based on observations
that exposure to high doses of GCR and SPE leads to short- and long-term changes in CNS processes.
These findings come mainly from in vitro preparations or neurobehavioral assays in rodents, and provide
a strong foundation for further assessing the immediate and long-term CNS effects of space radiation.
Cognizant of anatomical and functional variations across species that limit extrapolation of laboratory
data from rodents to nonhuman primates or humans, our approach will employ well-established
procedures in nonhuman primates to study the effects of *Fe, *Si, and proton radiation on CNS function.
Relevance. There presently is little understanding of potential long-term neurobehavioral consequences
of exposure to space radiation. In this regard, NASA’s Space Radiation Program has identified studies of
immediate and late (i.¢., long-term) effects of space radiation on CNS functions as a major research focus.

The relevance of our proposed research is that we will directly address this need with ground-based
studies in monkeys to examine the long-term effects of HZE and proton radiation in_neurobehavioral
assays of motivational and cognitive processes. In addition, our proposed experiments will investigate the
utility of non-invasive assessment of molecular pathology in the lens of the eye as a stable quantitative
marker of exposure to biologically relevant radiation. In conjunction, this information will help advance
NASA’s ability to predict the long-term CNS risks of space radiation for astronauts. Significance. To our
knowledge, the neurobehavioral effects of exposure to space radiation have not been previously examined
in nonhuman primates. Qverall, a highly significant aspect of our proposal lies in our use of nonthuman
primates. Several features of nonhuman primate research facilitate the translation of experimental results
to humans with reasonable predictive validity. For example: 1) nonhuman primates and humans are
similar in their genetic, physiological, pharmacokinetic, and neurobiological characteristics; 2) within-
subject designs similar to those used in human laboratory studies permit meaningful conclusions or
inferences to be based on the evaluation of all treatment effects in individuals as well as in groups; and 3)
nonhuman primates are reliable subjects in long-term behavioral and pharmacological studies.
Considerations such as these suggest that nonhuman primates are especially well-suited for ground-based
research to study long-term neurobehavioral effects of space radiation. Previous reports suggest that HZE
particle radiation may have deleterious effects on DA function. Thus, we have chosen to first evaluate the
long-term consequences of exposure to **Fe, *Si, and proton radiation on CNS DA-related systems.
Studies of overt behavior outlined in Specific Aim 1 will enable us to determine whether exposure alters

?
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the effects of DA receptor subtype-selective drugs or of drugs that activate DA receptors indirectly. The
significance of these studies is that they will advance NASA’s Space Radiation Program in a manner that
is logically based on previous findings of DA-related abnormalities and that is highly tranglational, Under
Specific Aims 2 and 3, we will employ operant procedures that are widely acknowledged to measure
aspects of motivation and cognition. These procedures also have been used to study the effects of
receptor-selective drugs that act through CNS systems implicated in these neurobiclogical processes. Our
proposed research will use this pharmacological approach to analyze the long-term effects of exposure to
radiation on motivation and cognition by evaluating changes in baseline performance over time, and by
comparing pre- and post-exposure effects of receptor-selective drugs. The significance of these studies is
that they will provide data in nonhuman primates that will lead to more accurate prediction of Jong-term
effects of space radiation on motivational and cognitive processes. Finally, in Specific Aim 4 we will test
a recently-developed innovative laser-based diagnostic procedure to non-invasively measure molecular
pathology (e.g., radiation-induced protein denaturation, aggregation, crosslinking) within the nonhuman
primate lens as a function of radiation dose, type, and post-exposure time. The significance of this work is
that it will permit meaningful guantitative analyses of cause-effect relationships between radiation dose
and effects in neurcbehavioral studies in monkeys. Taken together, the results of these studies will
provide previously unavailable information on the long-term CNS effects of *Fe, *Si, and proton
radiation in nonhuman primates. Regardless of study outcomes, such quantitative and qualitative
neurobehavioral and neuropharmacological data will be uniquely valuable to two stated goals of NASA’s
Space Radiation Program: a) significant progress toward estimating space radiation risks to humans and
b) development of a strong and clear foundation for NASA to successfully design future human deep
space missions. Feasibility. Given that similar ground-based studies in space radiobiology have not been
previously conducted in nonhuman primates, it is important to recognize the feasibility of our planned
research. Our research group includes investigators with as much as 30 years of experience in conducting
complex behavioral pharmacology studies in nonhuman primates (RGN, :-di:tion
biology expertise in cellular and molecular CNS effects of space radiation, (Y- With regard to
our proposed neurobehavioral studies, we have substantial experience in studying drug effects on overt
behavior in squirrel monkeys (Specific Aim 1), and we have demonstrated that different types of DA
receptor-related drugs exhibit unique and characteristic behavioral profiles. Qur laboratory also has.
extensive experience in training nonhuman primates in complex behavioral tasks that are used. to measure
both motivational and cognitive processes (Specific Aims 2 and 3). For example, we currently are
conducting studies in squirrel monkeys using PR performance as an index of motivation and we have
recently trained monkeys to leverpress or withhold leverpressing depending on the color of visual
stimulus lights as a measure of impulsivity. Based on our extensive experience in training squirrel
monkeys to perform these and other complex behavioral tasks, we do not anticipate methodological
problems in achieving the goals of this application. Regarding Specific Aim 4, our project team has
substantial experience in using QLS instrumentation to investigate the molecular architecture of the lens
in rats, mice, nonhuman primates, and humans. Finally, to further ensure that the NASA Space Radiation

Laboratory (NSRL) at Brookhaven National iboratory {BNL, NY) can support our planned studies in

nonhuman primates, we have visited (a consultant on our proposal) and

“(BNL Animal Facility Manager). Foilowing careful inspection of the NSRL and the animal care
facility at BNL, and as well, discussion with -an*, we are highly confident that: 1) the
irradiation of squirrel monkeys at NSRL will be conducted without difficulty; and 2) our subjects will be

propetly housed and maintained at BNL during the irradiation protocol.

List three (3) of your publications, which will assist the Review Committee in evalvating your work.

1) Rosenzweig-Lipson S, Hesterberg P, Bergman J (1994) Observational studies of dopamine
D1 and D; agonists in squirrel monkeys. Psychopharmacology 116: 9-18

2) Desai RY, Neumeyer JL, Paronis CA, Nguyen P, Bergman J (2007) Behavioral effects of the R-(+)-

and S-(-)-enantiomers of the dopamine D(1)-like partial receptor agonist SKF 83959 in monkeys.
European Journal of Pharmacology. 558:98-106.
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3) Goldstein, LE, Muffat JA, Cherny RA, Moir RD, Ericsson MH, Huang X, Mavros C, Coccia JA, Faget
XY, Fitch KA, Masters, CL, Tanzi RE, Chylack Jr LT, Bush Al (2003) Cytosolic p-amyloid deposition
and suparnuclear cataracts in lenses from people with Alzheimer’s Disease. Lancer 361:1258-1263
Previous accelerator experience (1 paragraph maximum)

None.

Accelerator experience will be provided bY_and-at NSRL/BNL.
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B. BEAM TIME REQUEST

EXPERIMENTAL PLAN: _

This proposal is designed to obtain critical information on the long-term effects of space radiation on the
CNS in squirrel monkeys. The intended studies will utilize neurobehavioral pharmacological procedures
with which we have extensive (>30 years) experience,”***!'%"* Using a within-subjects design, data for
" all studies will be obtained before and after exposure to two different doses of **Fe, ¥Si particles and
protons each (n=4/radiation type); a separate control group of squirrel monkeys (n=6) also will be tested
but will not be exposed to any radiation particles. During pre-exposure testing, the operant condition will
remain constant for each monkey in each of three rounds of testing; in the first round, the effects of drugs
on overt behavior will be studied one week and the effects of drugs on motivational performance will be
studied the following week, until all drug effects have been determined in both experiments. Subsequently
the effects of drugs will be re-determined on the cognitive tasks. In each operant condition, drug test
sessions will follow two or more control sessions of stable performance. After initial testing of a drug, its
effects will be re-determined in subjects for which data lie outside the 95% confidence interval of grouped
values. Based on previous experience, we expect that the effects of each drug will be reproducible in
individual subjects over time and repeated testing (i.e., limited, if any, sensitization or tolerance).
Following completion of these studies, we will expose subjects to *Fe jon or proton radiation; the last
group of monkeys will be exposed to **Si ion. After radiation exposure and return of subjects to the
vivariem at McL, behavioral experiments will resume and the effects of all drugs on each behavioral
endpoint will be periodically re-determined. Data with each drug under all behavioral procedures will be
obtained prior to exposure and at least twice during the remainder of the project period (i.e. Years 2-4)
following exposure,

UTransportation and Irradiation Procedure U After pre-radiation studies are completed, monkeys will
be transported to NSRL/BNL for irradiation. We anticipate five separate trips to BNL (six monkeys pre

trip). Prior to each trip, the attending veterinarian at McL q) will conduct pre-transport
evaluations of all subjects, including physicals and laboratory tests to establish their pre-radiation clinical

profiles, and issue required health certificates. A McLean-approved vendor ~
m will transport monkeys to BNL. In addition to customized travel crates
designed for squirrel monkeys and safe passage, food and water will be provided to monkeys ad libitum

throughout the shipping process. Uﬁn arrival at BNL, monkeys will be transferred to the BNL animal

facility under the oversight of Subjects will be allowed to acclimate in the BNL animal facility
for at least one week prior to radiation exposure, During that time, they will be under the direct care of
BNL staff, headed by (Animal Facility Manager) and GNP (Attending
Veterinarian). Food, enrichment, and all instructions for the proper care of squirrel monkeys will be
provided by our laboratory. A BNL IACUC approval for transfer of monkeys and irradiation protocol is
currently under review. All imradiations will be performed in accord with BNL safety policies and
procedures, and guided by BNL scientists.

In the present proposal, two doses of each radiation type will be studied. Separate groups of
monkeys (n = 4) will be exposed to two doses of protons (0.5 and 1.0 Gy) at a dose rate of 0.25 Gy/min
and two doses of **Fe or 2$i particles (0.1 and 0.5 Gy} at a dose rate of 0.1 Gy/min with energy levels of
a 1000 (protons) and 600 (HZEs) MeV/u, respectively; a control group (n = 6) will be subjected to
identical experimental conditions, except that they will not be exposed to any particle radiation. The total
beam time necessary to conduct irradiations in all 30 subjects will be approximately 402-min, assuming a
5-min entry and exit time from the NSRL irradiation facility per subject; beam time calculations are based
on the above described doses of each particle and its associated dose rate/min, and are shown in the Table
below, The radiation beams and doses have been selected after consultation with NASA and BNL
scientists and will provide information needed to fill critical gaps in NASA’s deep space travel data base.
The 60 x 60 cm? radiation field will be used for all irradiation procedures, which are scheduled to begin in
year 2 of our protocol. Briefly, monkeys will be placed individually in a custom made plastic chamber (25
% 25 x 25 cm) that will be positioned securely and comfortably inside the radiation field perpendicular to
the beam, Freely moving monkeys will receive full body exposure to the different types of particle

. radiation described above. This is intended to realistically simulate the space radiation environment
experienced by astronauts during deep space travel. To accurately calculate the radiation dose absorbed
by an internal organ/tissue the position of all subjects will be photographed or video taped during the
irradiation procedure. We note that the activation decay times for the highest dose of protons, e, and

10
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28 particles to be considered non-dispersible are approximately 140, 36, and 30 min, respectively (see
BNL website: HUhttp://www.bnl.govUH for further details on activation decay times). Materials exposed
to radiation in the BNL target room will be considered radioactive until surveyed and released by a BNL
Radiological Controls Technician. Monkeys will be considered non-dispersible and will require no
special radiological handling, after the de-activation time has elapsed following -exposure (i.e. after
approximately 140 min). Appropriate biological handling techniques including radiological training
(Radworker and Radiobiology Users Training) and a radiation work permit will be obtained from BNL by
and trained technicians as needed. All experimental procedures at BNL and at McL will be
carried out by and trained technicians, Following radiation exposure, monkeys will remain at
BNL for a period of at least one ‘week. During this time, all monkeys will be monitored by BNL
veterinary staff, who will issue health certificates for their return to McL. will again be present
during the transfer of monkeys back to McL, where the attending veterinarian will oversee the re-
introduction of monkeys in the vivarium. Once fully re-situated, monkeys will be tested periodically and
on a long-term basis, i.e., up to 34 years following exposure to *°Fe, **Si particles and protons.

" b. Beam time calculation (include table or other calculation; See page 2.). Also place request on page 1,
item 4, of User Proposal.

Dose | Doserate | Irrad Time | Cave Access | Access +irrad | #lrrad | Time required | Total

{6y} | (Gy/min) {min} {min) {min) {min) Times
*Fa 0.1 0.1 1 5 ' 8 C 4 24 24
#rg 0.5 0.1 5 5 10 4 40 40
i 0.1 0.1 1 5 8 4 24 24
g 0.5 0.1 5 5 10 4 40 40
Protons 0.5 0.25 2 5 7 4 28 28
Protens 1,0 0.25 4 5 9 4 36 38
. Confrols 0 0 5 5 10 ] 50 8o
Set Up + Dosimetryl 5 150 150
SUBTOTAL 402 402

*Fe: n = 4 monkeys/dose

%81 n = 4 monkeys/dose

Protons: n = 4 monkeys/dose

Controls: n = 6 monkeys

Assuming a 5 min entry/exit time per subject.

Assuming 30 min for set up and dosimetry per 5 trips = 150 min
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NSRL USERS EXPERIMENTAL SAFETY APPROVAL FORM
You must complete this form for all work listed on the proposal, not for any individual runs.

1. NSRL PROPOSAL NUMBER: Date Submitted:

Expected Start Date:

- 2. EXPERIMENT TITLE:

Ground-Based Studies in Neurobehavioral Biology

3. CONTACT PERSON FOR QUESTIONS REGARDING THIS EXPERIMENT:
Name of Person:

Phone Number ( home institution):
Email: QR

4, EXPERIMENTERS who will be working on this project. Indicate Principal Investigator. All
experimenter ining requirements for the experiment.

b (Co-I/Science PI) _

5. TASK AND HAZARD ANALYSIS: Discuss what you will bring to BNL, how it will be shipped here,
what special precautions you will take when using it and transporting it on-site, and how it will be
disposed of and/or shipped back to your home institution. Include Radioactive items, materials and
samples, hazardous materials, as well as non-radioactive and non-hazardous items agnd materials.
We will be supplying the BNL animal facility with 2 racks consisting of 6 squirrel monkey home cages
each. In addition, we will provide BNL/NSRL with 6 transfer cages to transfer monkeys to and from the
BN, and NSRL facilities. We will also provide NSRL with 2 custom-made plastic chambers in which
monkeys will receive particle exposure. :

6. MATERIALS TO BE USED Please use only the minimum quantity and the least hazardous
chemicals available to do your experiment successfully:

6a) CHEMICALS: List all chemicals including toxic and experimental substances, controlled
substances, compressed gases, and cryogens: N/A

C-A-OPM-ATT 9.2.1.¢(Y) 2
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6b) BIOLOGICALS: List all animals, cell lines (and note if they are primary or not), blood or body
fluids, viruses, viable bacteria, or toxins of biological origin. Please list detailed description of
organisms below. You may need Institutional Animal Care and Use Committee (IACUC), Institutional
Biosafety Committee (IBC} and/or Institutional Review Board (IRB) Approval:

6c) RADIOACTIVE MATERIALS: List any radioactive materials, include any handling of activated
materials:

iSquirrel 30 SRL/Medical INSRL/Medical  [Return to Home

iPlastic 2 [NSRL/Medical INSRL/Medical {Return to Home
{Experimental | ; ; i Institution

(Chambers | . .1 RS RV S O
|Transfer |6 {NSRL/Medical [NSRL/Medical Return to Home :
Cages L. Ao oo ol . Alnstitution

If you are required to handle materials shortly after beam exposure (activated materials) indicate
time frame required:

7. EQUIPMENT: List any equipment you will bring to BNL. Please list where you will use it (NSRL,
Medical, Biology). Listing of Potentially Hazardous Equipment Must Include: electric equipment not
UL approved or certified to meet National Electrical Code, electronic equipment, detectors with
flammable gases and flammable gas targets, flammable-combustible (e.g. plastic detector materials),
samples, reactive metals etc, lasers, ovens, pumps, cryostais, pressure devices or pressure vessels,
vacuum windows or vacuum vessels, liquid or gas mixing or containment systems, UV lamps, high-
temperature devices, material handling devices, solenoids, spectrometer magnets, structures supporting
heavy loads, compressed air or gas systems, RF or microwave devices, sound systems or noise greater
than 85 dBA, items that emit liquids, gases, or vapors from the experiment, welding or burning tools,

C-A-OPM-ATT 9.2.1.g(Y) 3
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mercury containing devices, or any equipment or activities that require special written procedures by
the User.

Description:

Two stainless steel racks with a capacity to house six squirrel monkeys each. Both cages will be located
within the Brookhaven National Laboratory Animal Facility. The purpose of these two cages is to house
monkeys daily pre- and post-radiation exposure during their time at BNL.

Six stainless steel cages (25 x 25 x 25 cm) that will be stored at the Brookhaven National Laboratory
Animal Facility, These cages will be used to transfer monkeys from the animal facility to the NSRL for
radiation exposure.

Two plastic chambers (25 x 25 x 25 cm) that will be stored at the NSRL facility. Freely moving squirrel
monkeys will be placed in these chambers during exposure to ionizing radiation.

C-A-OPM-ATT 9.2.1.8(Y) 4
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8. WASTES: (including clean waste, hazardous waste, radioactive waste, medical/bichazard waste.)
N/A

9. USER COMMENTS:

10, TRAINING: Training requirements for each experiment will be posted on the NASA website.
Listed below are the specific training requirements based on the work to be performed.
For return users, you may check your training status on-line at http://training.bnl.gov to see which
courses you need to complete again,
All NSRL Users must complete the following 4 courses:
1. C-A Radiebiology Users Training
« Initial training - Classroom training necessary - contaclm&r schedule.
» Renewals- every 24 months, complete Challenge exam at http://training bnl.gov (study guide
is available), or repeat classroom training.

2. Radiological Worker 1
= Part 1 can be done on-line at http;//training.bnl. gov
» Part 2 consists of a challenge exam to be taken at BNL. Study guide is at

http://training.bnl. gov
(Note: If you are from another DOE facility you can apply for DOE Radiation Worker

Reciprocity by completing exemption form).
3. Cyber Security online at hitp:/training.bnl.gov.  Initial training only (no requalification

required)
4. Guest Site Orientation online at http//training bnl.gov, Initial training only (no requalification
‘required) |

In addition, ALL participants using laboratory facilities in the Medical or Biology Departments
must complete the following,
If you are using chemicals, as noted in this experimental safety review, you must complete the
following on-line courses

« Laboratory Standard (required every two years)

« Hazardous Waste Generator (required annually)

» Regulated Medical Waste Generator Training (initial training only)
If you are using Human blood, tissues, or primary human cells:

« Bloodborne Pathogens Training (required annually)

C-A-OPM-ATT 9.2.1.g(Y) 5
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If you are using cryogens (liguid nitrogen or helium), you must complete the following on-line .
course:

»  Cryogen Safety Awareness (initial training only)
If you are using compressed gases, you must complete the following on-line course:

» Compressed Gas Safety (initial training only)
If you are using dispersible Radioactive Materials such as tagged cells, or will handle your samples
while activated from beam exposure, you must complete the following:

- = Radioactive Waste Generator (HP-RADIGEN) available on-line
» Benchtop Dispersibles Training (required every two years) - contact -
* to arrange for course) :

If you are using Animals:

» Laboratory Animal Training (LLAT I): will be administered upon arrival. (Initial training only,

no requalification)

If you are using Controlled Substances:

» Controlled Substance Awareness

»  DEA Background Check: Contact Medical Chairman’s Office at ([ [ D

ALL USERS MUST READ AND SIGN THE LOW HAZARD-SKILL OF THE CRAFT
WORK PLAN SPECIFIC FOR THE EXPERIMENTAL RUN THEY ARE ATTENDING

SIGNATURE:

Life Sciences Experimental Review Committee
Designee Approval:

C-A Experimental Safety Revtew Committee
Designee Approval;

Environmental Safety & Health Staﬂ Comments
and Requirements:

Approval Date
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JACUC Meeting 02/04/10

Mmutes of the BNL Institutional Animal Care and Use Conumttee
Febmary 4, 2010

The meeting was held in the 490D Conference Room in Building 49 was called to order at
1:05 pm byi(:halr & :

attend the JACUC
| involving squirrel

- updated the IACUC regarding two FOIA requests, &
meeting by a PETA member and letters of concern regarding
monkeys. The letters referenced gamma irradiation which is ng
not being used in the BNL portion of the protocol. A discuggk
IACUC sheuld require TACUC approvals from collaborz
requirement to obtain collaborating approvals, it is th
approvals for any animal work being done. It was sug
request the investigator’s home institution IACUC proto

-leﬁ at 1:20 pm Qi

Animal Care and Use Program for review;
- Part I A-K, Part I A.I'5d. 1.
Part II, A.1.d-A.1.¢, A-2, Ay

—~ Part T A 435
- Part AR \\%\

e BNL application fonm to
approval dates.

who will incorporate them into the

New Business
JACUC Protocol SEEHISERE
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TACUC Meeting 02/04/10

‘There being no further business, the meeting adjourned 2:20 pm M@C members toured the
BLAF and NSRL. &

Page 4 of 4



From: NN

Sent: Friday, February 05, 2010 11:42 AM

Subject: BHSO Update

NASA Research Protocol Issue — BHSO has prepared a response to the FOIA request from People for the
Ethical Treatment of Animals {PETA) seeking copies of documents related to nonhuman primate
research protocols conducted at BNL's NASA Space Radiation Laboratory (NSRL). Our response is due
by Thursday, February 11", BHSO is coordinating the response with all stakeholders, including SC and
NASA.
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From:

Sent: mm 2010 2:05 PM

To:

Subject: : : mplaint to BNL Review Committeas, RE: Primate lrradiation Experiment
Attachments: nasa_complaint_bnl.pdf, ATT350781.0xt

me:? ,
Sent: ay, February 24, 2010 9:28 AM

To:
SubMWIPPL Complalnt to BNL Review Committees, RE: Primate Irradiation Experiment

From: NN

Sent: Friday, February 12, 2010 8:18 AM
Tos
Subject: FW: IDAJIPPL Complaint to BNL Review Committees, RE: Primate Irradiation Experiment

Llelic
From: Weei@earthlink.net [mallto:ekiel@earthlink.net]

Sent: Thursda 21, 2010 4:44 PM
To:
Sub!ed:: '!AIIPPL Complaint to BNL Review Committees, RE: Primate Irradiation Experiment

Dear

Below please find the text of the complaint IDA and IPPL are filing with the BNL Institutional Animal Care
and Use Committee, Experimental/Science Review Committee, and the Safety Committee. Please provide this
complaint to the members of these Committees. We have also attached our complaint in .pdf format. If you
have any questions or need any further information, please don't hesitate to contact me at 717-939-3231. Thank
you for your consideration. :

Sincerely,

Eric Kleiman

IDA Research Director

717-939-3231

In Defense of Animals .
International Primate Protection League

January 21, 2010
VIA email

Institutional Animal Care & Use Committee
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Experimental/Science Review Committee
Safety Committee

Brookhaven National Laboratory

RE: NASA-Sponsored Irradiation Study on Squirrel Monkeys
Dear BNL Committees:

Please consider this an official complaint filed by In Defense of Animals, 2 nonprofit animal advocacy and
rescue organization based in San Rafael, California, and the International Primate Protection League, a '
nonprofit grassroots organization based in Summerville, SC dedicated to protecting the world’s remaining
primates, great and small. Please also consider this a petition to your lab to refuse approval for NASA-
sponsored radiation experiments on squirrel monkeys.

We are appalled by and opposed to these experiments. As well as being inherently inhumane, we believe these
experiments are scientifically worthless. In light of previous studies, species discrepancies, USDA Policy 12
and research alternatives, the proposed experiments appear to our organizations to be duplicative, flawed,
unnecessary, and possibly violate the Animal Welfare Act.

Inherent Inhumanity

The protocol of the proposed experiments involves dosing monkeys with gamma radiation and assessing its
behavioral effects by testing task performance. Whether or not the experiments are determined to be acceptable
under NASA’s Principles for the Ethical Care and Use of Animals, the subjection of sentient beings to radiation
can never be conducted humanely. According to the Randolph Air Force Base report titled “Acute Effects of
Gamma Radiation in Primates,” the pre-lethal effects include “hyperirritability, convulsions, ataxia, debility,
vomiting, diarrhea, weight loss, erythema [skin inflammation], purpura [skin hemorrhages), epilation {hair loss],
and ulcerations [open sores].” Depending upon the dosage, death is caused by failure of the central nervous
system, the gastrointestinal system, or the hematopoietic (blood-forming) system. ‘As stated in the Randolph
AFB report, depression and disability usually precede death, as “some 70 percent of all the animals exhibited a
symptom complex we have called debility, consisting of an extreme loss of interest in all surroundings,
disinclination or inability to move, and a tendency to sit, unmoving and huddled over with a bowed head and
ruffled fur, in a remote corner of the cage.” When informed about the cruelty inherent to radiation experiments,
most members of the public are opposed to them. In fact, the International Primate Protection League’s
dissemination of information on primate radiation experiments has led to a global public outcry which spurred
bans on primate exportation in India in 1978 and Bangladesh in 1979,

Previous Studies (all references contained herein available upon request)

NASA spokesperson has stated that the study is “different than any test we’ve ever done” and
one of its researchers of Harvard Medical School, stated that the health risks of radiation have
“not been well assessed.” However, it appears tha and are unfamiliar with the résearch
literature. Since the 1950s, thousands of monkeys of various species have been given performance tests after
being subjected to various dosages and exposure schedules of radio frequency, microwave, X-ray, gamma,
electron, proton, neutron, and other particle radiation. Studies have examined the effects of radiation on other
measures as well, including but not limited to: ‘
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body weight

urine volume
corticoid/creatine/electrolyte concentrations in urine
cercbral temperature

blood cell counts

vascular volume

bone marrow regeneration -
eye damage
gastrointestinal damage
testicular damage
hemorthage

vomiting and retching

s & & & & 2 & & & 2 = @

Literally hundreds of technical reports on this topic are available online through public databases. In fact, a
number of books have been written as well, including Van Cleave’s Irradiation and the Nervous System and
fonizing Radiation: Neural Function and Behavior by Hunt and Kimeldorf. As a starting point, we suggest
“Behavioral and Neurophysiological Changes with Exposure to lonizing Radiation,” Chapter 7 of the Medical
Consequences of Nuclear Warfare volume of the Textbooks of Military Medicine series by the Borden Institute
at Walter Reed Army Medical Center.

This chapter summarizes hundreds of studies on the behavioral and neurological effects of radiation, including
experimentation on mice, rats, rabbits, cats, dogs, miniature pigs, rhesus monkeys, cynomolgus monkeys, and
chimpanzees. Among these studies are many similar to the proposed experiments, studies in which primates
were exposed to moderate doses of gamma radiation and then their performance was tested on cognitive and
behavioral tasks. Here are a few examples:

J In one “pilot simulation” study, monkeys were given 3 Gy of gamma radiation over 12 hours, then tested
on a “discrete response” task - pressing a lever in response to a light.

* In another “pilot simulation” study, monkeys were given 3 Gy of gamma radiation over 72 hours, then
tested on a Primate Equilibrium Platform steering task. Although monkeys were vomiting and exhibiting other
symptoms of radiation sickness, performance was minimally impaired.

. In a study on the “nuclear survivability/vulnerability of aircrews,” “subhuman primates” were given
either 3.6 Gy or 14.4 Gy of gamma radiation over 7.5 hours, then tested on a Primate Equilibrium Platform
steering task and Multiple Alternative Reaction Time (MART) tasks.

e Chimpanzees were exposed to 4 Gy of gamma radiation, then tested between 2 and 5 years later on an
“oddity-discrimination” task. The irradiated chimpanzees showed a decline in performance. Chimps given this
dose also showed less motivation to solve puzzies.

Pethaps the single most significant scientific flaw in the proposed study is the fact that a single session of
gamma radiation would be equivalent to the radiation absorbed in a three-year voyage to Mars and back.
Animals in past radiation experiments have been exposed to tens and hundreds of times that amount and have
revealed that 2 low radiation dose rate - not just a low radiation dose - is one of the most important factors in
their successful recovery and survival. In a study in which monkeys were exposed to the same radiation dose
(10 Gy) over varying dose rates (0.3-1.8 Gy/minute) and ther performed a delayed matching-to-sample task,
7% of the 0.3 Gy/minute group showed a performance decrement, whereas 81% of the 1.8 Gy/minute group
showed a performance decrement. A comparison of the two “pilot simulation” studies mentioned above reveals
that although both groups of monkeys were exposed to 3 Gy of radiation, those who were exposed over 72
hours exhibited less performance impairment that those exposed 12 hours. The proposed experiment, which
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apparently calls for a single dose of approximately 3 Gy of gamma radiation, would give an unrealistic dose of
radiation to these tiny monkeys and would give unrealistic results to NASA scientists. It would also be
unfeasible to give these monkeys a representative dose around-the-clock over three years, and even if it were
possible, the data would still be unreliable due to species discrepancies.

USDA Policy 12

USDA Policy 12, “Alternatives to Painful Procedures” (available online at
http://www.aphis.usda.gov/animal_welfare/downloads/policy/policyl2.pdf

requires that any investigator proposing to use animals in an experiment must perform an adequate and proper
 literature search and provide the Institutional Animal Care and Use Committee with enough information
regarding that search to ensure that non-animal methods are not available and/or couid not be used to attain the
goals of the experiment. Although IDA has not yet seen the grant application or protocol, we question whether
the Principal Investigator has complied with Policy 12 given the copious amount of information already
available regarding irradiation in nonhuman primates.

Species Discrepancies

The aforementioned chapter describes many experiments in which rhesus monkeys and chimpanzees are
subjected to gamma radiation at a variety of doses and dose rates, after which they are forced to perform tasks
in order to study changes in their behavior, cognition, and nervous systems. The reviewers are quick to note
that “animal research brings with it problems of extrapolation” and that “different species (even strains within
species) may have different responses or sensitivities to radiation exposure.” These facts call into question the
scientific value of this data, as well as (RN suggestion that the proposed study could advance cancer
research. In fact, scientists and physicians have found physiological responses to radiation to be highly variable
within species as well as between species. In a 1985 paper on animal models of radiation carcinogenesis,
Broerse et al. stated that “diversity of dose-response relationships point to different mechanisms involved in the
induction of different tumours in various species and even in different strains of the same species.” In a 2007
review of the same research, Suit et al. went beyond that, saying “There is great heterogeneity in risk of
radiation-associated cancer between species, strains of a species, and organs within a species” and “the
heterogeneity between and within patient populations of virtually every parameter considered in risk estimation
results in substantial uncertainty in quantification of a general risk factor.” If physiological responses are
inconsistent within a species, how can we expect them to be consistent across species?

Research Alternatives

NASA is currently conducting research on space radiation using methods that are more humane and
scientifically superior to animal experimentation. We support the use of Tissue Equivalent Plastic to simulate
human skin and monitor its properties on the Lunar Reconnaissance Orbiter. NASA’s anatomical model - Fred
the Phantorn Torso - is an impressive radiation detector and could be included on Moon and Mars probes as
well as the International Space Station. We are also aware that NASA constantly collects data from the
radiometric equipment integrated into spaceships and spacesuits. We hope that NASA will use these innovative
methods on future lunar flights and planned lunar base - in an atmosphere that more closely resembles deep
space, Please continue to research radiation shielding and rapid space travel, so that we can protect our
astronauts by not exposing them to dangerous doses of radiation in the first place.

According to a conversation between IDA Research Director Eric Kleiman an f BNL’s public
relations department on January 20, 2010, the experimental proposal for s study of “Long-term
effects of space radiation in non-human primates™ has not yet started at BNL and is currently undergoing review
by your three internal BNL committees.


http://www.aphis.usda.gov/animal

In light of the overwhelming evidence against these radiation experiments, the inexcusable suffering they cause
to sentient beings, and the realistic alternatives that are already in use, please refuse to approve this tudy. The
$1.75 million in funding could be spent more wisely elsewhere — and these animals’ lives would not be wasted
for nothing,

Thank you for your consideration.

Sincerely,

G logg. My Geaaf

Dr. Shirley McGreal, OBE, IPPL Founder

e

Elliot M. Katz, DVM, President, IDA
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IN DEFENSE OF ANIMALS

January 21, 2010
VIA email

Institutional Animal Care & Use Committee
Experimental/Science Review Committee
Safety Committee

RE NASA-Sponsored Irradiation Study on Squirrel Monkeys
Dear BNL Committees:

Please consider this an official complaint filed by In Defense of Animals, a nonprofit animal
advocacy and rescue organization based in San Rafael, California, and the International Primate
Protection League, a nonprofit grassroots organization based in Summerville, SC dedicated to
protecting the world’s remaining primates, great and small. Please also consider this a petition to
your lab to refuse approval for NASA-sponsored radiation experiments on squirrel monkeys.

We are appalled by and opposed to these experiments. As well as being inherently inhumane, we
believe these experiments are scientifically worthless. In light of previous studies, species
discrepancies, USDA Policy 12 and research alternatives, the proposed experiments appear to our
organizations to be duplicative, flawed, unnecessary, and possibly violate the Animal Welfare Act.

Inherent Inhumanity

The'protocol of the proposed experiments involves dosing monkeys with gamma radiation and
assessing its behavioral effects by testing task performance. Whether or not the experiments are
determined to be acceptable under NASA’s Principles for the Ethical Care and Use of Animals, the
subjection of sentient beings to radiation can never be conducted humanely. According to the
Randolph Air Force Base report titled “Acute Effects of Gamma Radiation in Primates,” the pre-
lethal effects include “hyperirritability, convulsions, ataxia, debility, vomiting, diafrhea, weight
loss, erythema [skin inflammation}, purpura [skin hemorrhages], epilation [hair loss], and
ulcerations [open sores].” Depending upon the dosage, death is caused by failure of the central
nervous system, the gastrointestinal system, or the hematopoietic (blood-forming) system. As
stated in the Randolph AFB report, depression and disability usually precede death, as “some 70
percent of all the animals exhibited a symptom complex we have called debility, consisting of an
extreme loss of interest in all surroundings, disinclination or inability to move, and a tendency to sit,
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unmoving and huddled over with a bowed head and ruffled fur, in a remote corner of the cage.”
When informed about the cruelty inherent to radiation experiments, most members of the public are
opposed to them. In fact, the International Primate Protection League’s dissemination of
information on primate radiation experiments has led to a global public outery which spurred bans
on primate exportation in India in 1978 and Bangladesh in 1979,

Previous Studies (all references contained herein available upon request

NASA spokesperso has stated that the study is “different than any test we’ve ever
done” and one of its researchers, of Harvard Medical School, stated that the health
risks of radiation have “not been well assessed.” However, it appears that Wil and

are unfamiliar with the research literature. Since the 1950s, thousands of monkeys of various
species have been given performance tests after being subjected to various dosages and exposure
schedules of radio frequency, microwave, X-ray, gamma, electron, proton, neutron, and other
particie radiation. Studies have examined the effects of radiation on other measures as well,
including but not limited to:

¢ body weight

’ urine volume

. corticoid/creatine/electrolyte concentrations in urine
. cerebral temperature

+ blood cell counts

. vascular volume

. bone marrow regeneration
. eye damage

. gastrointestinal damage

. testicular damage

. hemorrhage

. vomiting and retching

Literally hundreds of technical reports on this topic are available online through public databases.
In fact, a number of books have been written as well, including Van Cleave’s Irradiation and the
Nervous System and Ionizing Radiation: Neural Function and Behavior by Hunt and Kimeldorf. As
a starting point, we suggest “Behavioral and Neurophysiological Changes with Exposure to
Ionizing Radiation,” Chapter 7 of the Medical Consequences of Nuclear Warfare volume of the
Texthooks of Military Medicine series by the Borden Institute at Walter Reed Army Medical
Center.

This chapter summarizes hundreds of studies on the behavioral and neurological effects of
radiation, including experimentation on mice, rats, rabbits, cats, dogs, miniature pigs, rhesus
monkeys, cynomolgus monkeys, and chimpanzees. Among these studics are many similar to the
proposed experiments, studies in which primates were exposed to moderate doses of gamma
radiation and then their performance was tested on cognitive and behavioral tasks, Here are a few
examples: :

. In one “pilot simulation” study, monkeys were given 3 Gy of gamma radiation over 12
hours, then tested on a “discrete response™ task ~ pressing a lever in response to a light,

. In another “pilot simulation” study, monkeys were given 3 Gy of gamma radiation over 72
hours, then tested on a Primate Equilibrium Platform steering task. Although monkeys were



vorniting and exhibiting other symptoms of radiation sickness, performance was minimally
impaired.

. In a study on the “nuclear survivability/vulnerability of aircrews,” “subhuman primates”
were given either 3.6 Gy or 14.4 Gy of gamma radiation over 7.5 hours, then tested on a Primate
Equilibrium Platform steering task and Multiple Alternative Reaction Time (MART) tasks.

. Chimpanzees were exposed to 4 Gy of gamma radiation, then tested between 2 and 5 years
later on an “oddity-discrimination” task. The irradiated chimpanzees showed a decline in
performance. Chimps given this dose also showed less motivation to solve puzzles.

Perhaps the single most significant scientific flaw in the proposed study is the fact that a single
session of gamma radiation would be equivalent to the radiation absorbed in a three-year voyage to
Mars and back. Animals in past radiation experiments have been exposed to tens and hundreds of
times that amount and have revealed that a low radiation dose rate - not just a low radiation dose - is
one of the most important factors in their successful recovery and survival. In a study in which
monkeys were exposed to the same radiation dose (10 Gy) over varying dose rates (0.3-1.8
Gy/minute) and then performed a delayed matching-to-sample task, 7% of the 0.3 Gy/minute group
showed a performance decrement, whereas 81% of the 1.8 Gy/minute group showed a performance
decrement. A comparison of the two “pilot simulation” studies mentioned above reveals that
although both groups of monkeys were exposed to 3 Gy of radiation, those who were exposed over
72 hours exhibited less performance impairment that those exposed 12 hours. The proposed
experiment, which apparently calls for a single dose of approximately 3 Gy of gamma radiation,
would give an unrealistic dose of radiation to these tiny monkeys and would give unrealistic results
to NASA scientists. It would also be unfeasible to give these monkeys a representative dose
around-the-clock over three years, and even if it were possible, the data would still be unreliable
due to species discrepancies.

USDA Policy 12

USDA Policy 12, “Alternatives to Painful Procedures™ (available online at
http://www.aphis.usda.gov/animal_welfare/downloads/policy/policyl12.pdf

requires that any investigator proposing to use animals in an experiment must perform an adequate
and proper literature search and provide the Institutional Animal Care and Use Committee with

- enough information regarding that search to ensure that non-animal methods are not available
and/or could not be used to attain the goals of thé experiment. Although IDA has not yet seen the
grant application or protocol, we question whether the Principal Investigator has complied with
Policy 12 given the copious amount of information already available regarding irradiation in
nonhuman primates.

Species Discrepancies

The aforementioned chapter describes many experiments in which rhesus monkeys and
chimpanzees are subjected to gamma radiation at a variety of doses and dose rates, after which they
are forced to perform tasks in order to study changes in their behavior, cognition, and nervous
systems, The reviewers are quick to note that “animal research brings with it problems of
extrapolation” and that “different species {even strains within species) may have different responses
or sensitivities to radiation exposure.” These facts call into question the scientific value of this data,
as well as_ suggestion that the proposed study could advance cancet research. In fact,


https://htl,ll://www.aphis.usda.gov/animal

scientists and physicians have found physiological responses to radiation to be highly variable
within species as well as between species. In a 1985 paper on animal models of radiation
carcinogenesis, Broerse et al. stated that “diversity of dose-response relationships point to different
mechanisms involved in the induction of different tumours in various species and even in different
strains of the same species.” In a 2007 review of the same research, Suit et al. went beyond that,
saying “There is great heterogeneity in risk of radiation-associated cancer between species, strains
of a species, and organs within a species” and “the heterogeneity between and within patient
populations of virtually every parameter considered in risk estimation results in substantial
uncertainty in quantification of a general risk factor.” If physiological responses are inconsistent
within a species, how can we expect them to be consistent across species?

Research Alternatives

NASA is currently conducting research on space radiation using methods that are more humane and
scientifically superior to animal experimentation. We support the use of Tissue Equivalent Plastic
to simulate human skin and monitor its properties on the Lunar Reconnaissance Orbiter. NASA’s
anatomical model - Fred the Phantom Torso - is an impressive radiation detector and could be
included on Moon and Mars probes as well as the International Space Station. We are also aware
that NASA constantly collects data from the radiometric equipment integrated into spaceships and
spacesuits. We hope that NASA will use these innovative methods on future lunar flights and
planned lunar base ~ in an atmosphere that more closely resembles deep space. Please continue to
research radiation shielding and rapid space travel, so that we can protect our astronauts by not
exposing them to dangerous doses of radiation in the first place.

According to a conversation between IDA Research Director Eric Kleiman and 1f
BNL’s public relations department on January 20, 2010, the experimental proposal for
ﬂ’s study of “Long-term effects of space radiation in non-human primates™ has not yet
started at BNL and is currently undergoing review by your three internal BNL committees.

In light of the overwhelming evidence against these radiation experiments, the inexcusable

- suffering they cause to sentient beings, and the realistic alternatives that are already in use, please
refuse to approve this tudy. The $1.75 million in funding could be spent more wisely elsewhere -
and these animals’ lives would not be wasted for nothing.

Thank you for your consideration.

Sincerely,

Gholap M Goaat

Dr. Shirley McGreal, OBE, IPPL Founder

Elliot M. Katz, DVM, President, IDA
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Sent; ioniiil Hiih 01, 2010 2:05 PM
To:
Subject: : Letter from (PCRM) re IACUC protocol "Ground-Based Studies in

Neurobhehavioral Blology"
Aftachments: Brookhaven IACUC Letter 02.03.10.pdf; ATT1383818.htm; PCRM Review of Bergman
Profocol.pdf; ATT1383819.htm ,

rom: NG

Sents. , February 24, 2010 9:28 AM
‘To:
Subject: FW: Letter from dENINESMEER (PCRM) re IACUC protocol "Ground-Based Studies in Neurobehavioral Biology®

From:

Sent: Friday, February 12, 2010 8:18 AM

To

subject: Fw: Letter from U (PCRM) re IACUC protoco! “Ground-Based Studies in Neurobehavioral Biology"

From:

Senf: Tuesda ruary 02, 2010 9:12 PM
To: ﬂ 7 —
Subject: + Letter from (PCRM)' re IACUC protocol "Ground-Based Studies in Neurobehavioral Blology”

FY1, another letter. I'm not sure how they got my name, [ did an extensive Google of myself today and only
found one reference to me being on the committee (not Chair) but that would have been hard to find if [ had not
been looking for my name. Not to be paranoid, but I hope this does not point to someone on the inside.

1 am not inclined to respond, but if there is a response, I would point out that the IACUC makes decisions by
committee and that the Chair cannot overrule the committee.

Groc khaven National Laboratory

Begin forwarded message:

From: n‘@m&fg"
Date: February 2, 2010 6:18:18 PM EST


https://Protocol.pd

To:
SubMCRM) re IACUC protocol "Ground-Based Studies in Neurobehavioral Biology"

cians Committee for Responsible Medicine




From: SN

Sent: Friday, January 29, 2010 4:15 PM

Subject: BHS0 Update

-'

3. NASA Research Protocol Issue: The Physicians Committee for Responsible Medicine filed a
Freedom of Information Act (FOIA) request {December 3, 2009) with DOE seeking copies of all
documents/records relating to nonhuman primate research protocols approved, underway, or
previously completed at Brookhaven National Laboratory (BNL). They also specifically asked for
all documents/records relating to the “Long-term effects of space radiation in human primates”
experiment to be funded by a NASA grant and conducted, at least in part, at the NASA Space
Radiation Laboratory (NSRL) located at BNL. Our response letter, which included the redacted
copy of the protocol (names removed), was released to the requestor on January 8", The
People for the Ethical Treatment of Animals (PETA), on January 13, 2010, also filed a FOIA
request for all documents/records pertaining to radiation experiments carried out on nonhuman
primates at NSRL (2009-present). We have recently been in contact with NASA FOIA personnel
and will coordinate with them regarding our planned release to PETA (redacted protocol,
protocol review committee minutes, and memo). NASA has also received FOIA requests and
Congressional inquiries regarding this space radiation experiment. We have been advised that
copies of the protocal (redacted or not redacted is unclear} have made their way to Capitol Hill
and have raised some interest.
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Harvard Medical School McLean Hospital
Department of Psychiatry An Affiliate of the
Massachusetts General Hospital
Pariners HealthCare System, Inc.
Associate Professor Behavioral Pharmacology Program, ADARC

of Psychobiology — Preclinical Pharmacology Program, MRC

27 January 2009

Institutional Animal Care & Use Commitiee
Experimental/Science Review Committee
Safety Committee
¢/o

Brookhaven National Laboratory

Dear members of the Committees,

We are writing in response to the recent complaint filed by IDA/IPPL with regard to our protocol for
NASA-sponsored research in squirrel monkeys (IACUC Protocol # 405 “Ground-Based Studies in
Neurobehavioral Biology™). We fully understand and appreciate the concerns and interest on the part of
individuals or organizations in protecting the welfare of experimental subjects and, in particular, nonhuman
primates. Often, sensitivity to the use of laboratory animals in research can lead to valuable improvements in
animal care and welfare, as well as the type of scientific research that is being conducted. However, we
strongly believe the authors’ accusations in the present complaint, are groundless and without merit.

The core of this complaint letter from IDA/IPPL is that our proposed work is inhumane and scientifically
worthless. The charge of ‘inhumanity’ is an inflammatory accusation that is based on a prejudiced and anti-
science outlook. We do not wish to debate the value of hindering research in laboratory animals vs. the value
of scientific progress intended to significantly improve the quality of human life and its potential.
Nevertheless, it should be noted that IDA/IPPL has misapplied factual matter in constructing their argument.
In this complaint letter, the grounds for the claim of ‘inhurhanity’ include biological outcomes that are
generally associated with relatively high doses (3 — 20 Gy) of radiation (i.e., X-rays or gamma) or with
radiation disasters such as nuclear war. These outcomes are not associated with the relatively low levels (< 1
Gy protons; < 0.5 Gy iron/silicon) of space radiation that will be used in our proposed research. As stated in
our protocol, the levels of particle radiation exposure were selected following extensive consultations with
scientists from NASA and BNL, and are meant to mimic levels of exposure that astronauts are expected to
encounter during deep space travel (i.e., Lunar or Mars Missions).

The second contention of the complaint letter is that the work is unnecessary, flawed, and duplicative. The
authors make this claim primarily on the basis of previous work that was conducted between 1950 — 1989, and
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use a review chapter by Mickley et al. to make their point [Mickley, G.A., Bogo, V., and West, B. Behavioral
and Physiological Changes with Exposure to Jonizing Radiation. In, R. Zajtchuk, D.P. Jenkins and R.F.
Bellamy (Eds). Textbook of Military Medicine, Part 1, Vol. 2, Medical Consequences of Nuclear Warfare,
(R.L. Walker and T.J. Cerveny, Eds. TMM Publications Office of the USA Surgeon General, Falls Church,
1989, pp. 105-151]. Though this information is somewhat useful, the above-mentioned work has typically
studied the effects of high doses of either X-rays or gamma radiation in non-human primates. Unfortunately,
these radiation types on earth are different from the particle radiation that astronauts are exposed to during
deep space missions. As a consequence, these previous studies on X-rays and gamma radiation are not
relevant to our proposed research. More importantly, these previous studies do not scientifically address the
consequences of exposure to space radiation on neurobehavioral functioning that may be encountered during
deep space exploration. It is worth noting that in the very saime chapter Mickley et al. write that: “The
behavioral effects of ionizing radiations (such as protons and high-Z particles) in space are beginning to be
explored. Preliminary indications are that radiations in space may be significantly more disruptive to behavior
than are the radiations in the earth's environments” (p, 136). We would like to emphasize that, to date,
previous work using the types of radiation we intend to study—protons and high-Z energy particles-—has been
conducted exclusively in rodents, which is one reason that NASA so strongly supports our proposed studies.

It is important to realize that our proposed research only begins to address the clear need for data in primate
species regarding the effects of these types of radiation, and will allow us to start to systematically bridge the
information gap between rodents and humans. Clearly, the proposed work is novel, necessary, and critical in
the advancement of human deep space exploration.

The complaint [etter also raises issues of species discrepancies and the desirable use of research alternatives
(e.g., tissue equivalent plastics). From our perspective, the value of primate studies is highlighted by their
greater translational value—i.e., lesser chance of species discrepancies—for understanding and realistically
estimating the risks to astronauts associated with exposure to protons and HZE particles in space. As for the
desirable use of research alternatives, there are no known alternatives for the type of behavioral work within
this project. We strongly believe that the information generated from our proposed research will be highly
beneficial to NASA, and will substantially advance future human deep space travel.

I hope that the above comments are useful to the Committees. Please do not hesitate to call or write
should you require further information.

Very sincerely yours,

arv Medical hool { McLean Hospital




Harvard Medical School

Depariment of Psychiatry

Associate Professot
of Psychobiology

McLean Hospital

An Affiliare of the
Massachusetts General Hospltal
Partners HealthCare Sysiem, Inc.

Behavioral Pharmacology Program, ADARC
Preclinical Pharmacology Program, MRC

January 15, 2010

BNL IACUC, chairman

pes IR

We would like to thank you and the committee for reviewing our protoco! # 405 (Ground-Based Studies
in Neurobehavioral Biology). We have now submitted al revised version of the protocol in which each of
the points that you raised in your letter dated January | 1%, 2010, are addressed. We hope that our
protocol is now fully acceptable. Below you will find a detailed response to each of the points that were
raised in your letter. Bullets identify the points raised, italics identify our response.

The custom made chambers for irradiation must be discussed with NSRL and BLAF staff
prior to being sent to BNL.

The custom made chambers for irradiation have been constructed following extensive consultation

wirthRL) and ﬁ(BNL Animal Facility Manager). Prior to
sending these chambers to BNL we will agaim consult with —mdh

0 ensure that they are suitable for our irradiation protocol.

Section C.1: Should clarify whether or not acute effects from radiation are expected and
discuss any previous primate data to support this,

To our knowledge, there are no previous primate data that bear on this question (this is the
primary goal of our study). However, previous studies in rodents strongly suggest that the low
levels of radiation that will be used in these studies will not have acute adverse effects. We have
added text to our protocol to highlight this point (see below).

Section C.1: Correct spelling in second sentence “six monkeys per trip”.

This text has now been corrected.
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e Section C.1: Clarify whether six monkeys at a time are brought to and from the NSRL or
whether they are staggered depending on when they are being irradiated.

In our planned experiments all six monkeys will be brought 1o and from the NSRL at the same
time. The protocol text has been modified to indicate that all six monkeys will be transported to
and from NSRL at the same time.

All subjects (i.e., six) will be individually transferred at the same time to NSRL from the BNL animal
Jacility in our standard transfer cages (10” x 10" x 12" high).

¢ Section C.1: The radiation dose chosen must be justified in terms of its relevance to space
travel.

The following text has now been added to our protocol to explain our choice of radiation dose.
The radiation beams and doses have been selected after consultation with NASA and BNL scientists and
will provide information needed to fill critical gaps in NASA’s deep space travel data base. These are
considered to be low levels of irradiation and, based upon previous studies in rodent species, acute effects
are notexpected. (To this point, previous studies have suggested that exposure levels greater than 2 Gy
are associated with some evidence of acute effect).

¢ Section E.1: Should be changed to 36;
The text in section E.1 has now been changed to indicate 36.

o Section H.1: The box for “Radioactivity” should be checked.

The box for radioactivity has now been checked.

Very respectfully yours,

Associate Professor, Depariment of Psychiatry
Harvard Medical Schocl/McLean Hospital

McLean Hospital, Prectinical Phanmacology Progra
Telephonegh
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INSTITUTIONAL ANIMAL CARE AND USE COMMITTEE (IACUC) BROOK
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The protocol must be submitted in typed form and all applicable items must be answered. Answers must be
written In English and in terms understandable to all IACUC members.

PROTOCOL #:

Title: Ground-Based Studies in Neurobehavioral Biology

Principal Investigator*.

Address: MeLcan Hosoita, IR

Phone:
Fax:
E-mail:

Key Investigators*: H

* Note - if no investigators are BNL
employees, please list a BNL
omployae conlact:

Funding Source: NASA BNL Account Number: |
Protoco! Type (e.g. Research, Teaching, Other): Research
A. OVERVIEW

A.1 Ploase provide a brief description of the proposed studies in lay terms,

The main goal of our planned studies is to exarnine the long-term neurabehavioral and neuro-
pharmacological effects of space radiation in nonhuman primates. These are translational studies that are
designed to forecast risk assoclated with human space exploration and, consequently, aid in NASA's
development of future human deep space travel. The goals of these studies are based on observations that
exposure to high doses of space radiation may lead to: 1) in vitro molecular and cellular damage in brain
systems; 2) in vitro alterations in striatal levels of dopamine {DA)L; 3) short-term treatment effects in some
rodent neurobehavioral assays; and 4) acceleration of the aging process with increased risk of early onset of
neurodegenerative diseases. Notably, however, these findings have come from studies using in vifro tissue
preparations or in vivo assays using rodents. While important first steps, NASA Is interested in following this
work with translationally-directed studies in primate specles for confirmation and further development of its
Space Radiation Program. In this work, we aim to evaluate the neurobehavioral and neurcpharmacological
offects of different types of ionizing radiation encountered during deep space travel. Note that this type of
exposure differs from exposure to radioactive materials that may pose heaith risks resulting from irradiation.
The health risks of space radiation at levels of exposure that are planned for these studies currently are
unknown and may be trivial, .

We plan to use up to 30 squirrel monkeys for the duration of the project (L.e. up to 4 years). In
addition, 6 squirrel monkeys will be available as replacement subjects for these studies but will not otherwise
participate in this research. in these studies, we will employ four different praocedures to characterize the
behavioral effects of drugs In squirrel monkeys before and after exposura to ionizing radiation. With the
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exception of the irradiation procedure at BNL, all other procedures will be conducted at McLean
Hospital. The four procedures include; a) observation assay of non-conditioned behavior; b) operant
performance maintained by response-contingent reinforcement [e.g. food (sweetened condersed milk)
deliveryl; ¢} Stop Signal Response (SSR) Task; and d) Stimulus Discrimination/Reversal (SDIR) Task. In
additional experiments, we will measure changes in tha lens of the eye following exposure 1o ionizing
radiation. In our research plan, we aim to examing the long-term neurobehavioral and neuro-
pharmaco!oglca! effects of exposure to two relatively low doses of ®Fe (0.1 and 0.5 Gy), protons (0.5 and
1.0 Gy), and 81 (0.1 and 0.5 Gy) in squitrel monkeys. Using a within-subjects design, data will be
generated in all monkeys before and after exposure to each type of space radiation. A group of 4 squirrel
monkeys will be used for each radiation type and 6 squirrel monkeys will serve as controls without radiation
exposure. Thus a total of 30 squirrel monkeys (6 radiation types x 4 monksys = 24 monkeys + 6 control
monkeys = 30 monkeys) will serve as subjects in these studies. Additionally, a group of 6 monkeys from our
existing colony will be available as replacement subjects for these studies.
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NAME < SPECIES| = 22
Squirrel | >25 »25 >28 N/A »25
Monkeys | Years | Years | Years Years
Squirrel >5Years;>5Years{>5Years|>5Years[>5Years
Monkeys
Research Assistant 1 Squirrel |>1 Year|>1 Year|>1 Year| N/A |>1 Year
Monkeys
Research Assistant 2 Squirrel |>1 Year|>1 Year{>1 Year| N/A |>1 Year
Monkeys

Note: Any personnel with less than one year experience In any of the above cafegories must take
the applicable training listed below,

IACUC Form 001: Revised; 03/10/09 2




B 2 !ndicqte which tralning courses. am;aly to this protocol Uga A tg mdi_g;ate all persohrigl or put
initials.of thise required to take the training, Alteslrses aiv.fopgted-att piltarani:bil:govitraining.

Restramt handling, identification, sexing.
Blomethodology of the Mouse husbandry, behavior of mice

Restraint, handling, identification, sexing,
Biomethodology of the Rat husbandry, behavior of rats

Injections, blood sampling, oral gavage,
Experimental Techniques in Rodents authanasia
Post-Procedure Care of Mice and Rats: Reducing Analgesia, pain & distress recognition and
Pain and Distress alleviation, post-operative care
Survival Surgery in Rodents Anesthasia, aseptic surgical techniques '

A Primate Safety Covers safe handling of non-human primates
Controlled Substance Awareness and DEA Required if any controlled substances will be
hackground Check usad

Required if ragulated medical waste (animal
Regulated Medical Waste Management carcasses, needies, syringes) will be
generated as a result of the work
G, PROCEDURES

(‘M éﬁhc&éwﬂescgihe aﬂ mauiputatlana. amq egggizmgnmh nog@u;as, Immdmg mmgarles,
ki ﬁﬁﬂﬂ'ﬁﬁ thi aflmals. ‘Everything €on i‘o.ghamg;ﬁnim%l g B st bagetiile ﬁ@m A-shuitt description
- of expernimental prvegiures done slsawhers SHGUITE *ng@: e of @i
oﬁm?‘raryasm, 6P !ioab;;. Flow diagrams g&martamﬁ% ofal,

() ake, ;.:fo Lo Haelt 5 ha ..:a- .

ub[ects Experimentally naive adult male squirrel monkeys (Sa!min sciureus, approx 650 to 8009) wui serve
as subjects (n=4/radiation type; n=6 for control group). Monkeys will be individually housed in stainless steel
cages in a climate-controlled vivarium under an automated 12:12 light-dark cycle. Monkeys wﬂl have uniimited
access to water and will receive a daily allotment of high-protein monkey chow
(LabDiet, Brentwood, MA). All monkeys will be weighed daily and their diets will be
adjusted to maintain constant body weights. Experimental sessions will be
conducted daily (Monday-Friday) between 10 AM and 6 PM. The study protocols
have been approved by the McLean Hospital (McL) Institutional Animat Care and
Use Committee.

Apparatus. All experimental sessions will be conducted in a specifically
constructed ventilated, sound-attenuating chamber prowded with white noise to
mask extraneous sounds. During all experimental sessions, monkeys will be
seated in a customized Lexan chair. The front panel of this chair will differ for each type of expenment
depending on the study requirements (see Figure). Please note that all the below procedures will be
conducted at McLean Hospital with the exception of the irradiation procedure.

a. Overf Behavior. The frontwall of the chair will be removed in order to facilitate videotaping with a compact
video camera (JVC, GR-AX10). The camera will be located at a distance of approximately 2ft in front of the
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seated monkey. All behaviors will be scored from videotape by blinded obsetvers. ,
b._PR Performance. Monkeys will be seated in a chair simitar to that shown in the Figure. While seated,
monkeys wil face a panel containing colored stimulus lights serving as visual stimuli and two response levers,
Reinforcad lever presses will activate a syringe pump outside the chamber and deliver 0.2 mi of 30%
sweetened condensed mik into a food tray located midway between the two levers.

¢. SSR and SD/R Tasks. During experimental sessions, the front panel will incorporate a touch screen (30cm
wide x 22.5 cm high ) that uses an infrared sensor grid just above

the surface to monitolMsl. MI!\M"Q use! lo re!n!orce ghavior and will be delivered by syringe pump
into a food tray located on the side wall. E-prime sofiware will be
used for all schedules of stimulus presentation and recording of responses.

d. Non-Invasive OLS Assessment of the Lens. During experimental sessions, mankeys will be seated in a
chair similar to that shown in the Figure. While seated, monkeys will face the Slit-lamp
Stereophotonmicroscope and images of the lens of the eye will be generated.

e. Irradiation Chamber, During irradiation procedures, freely moving monkeys will be placed individually ina
customized, well-ventilated plastic chamber (25 x 25 x 25 cm) that will be positioned inside the radiation field.
The chamber will be constructed to meet the requirements of the radiation field.

Transportation and trradiation Procedure. After pre-radiation studies are compieted, monkeys will be
transported to NSRL/BNL for irradiation. We anticipa rate trips to BNL (six monkey's per trip). Prior
to each trip, the attending veterinarian at Mcl. (Mwﬂ! conduct pre-transport evaluations of ali
subjects, including physicals and laboratory tests fo establish their pre-radiation clinical profiles, and issue
required health certificates. A McL-approved vendor m will
transport monkeys to BNL. In addition to customized travel crates designed for squirtel monkey safe

passage, food and water will be provided to monkeys ad /ibitum throughout the shipping pr s. Upon arrival
at BNL, monkeys will be transferred to the BNL animal facility under the oversight owﬂ subjects will
be individually housed in our standard stainless steel cages # .

We will provide the BNL
animal facility with two racks of 6 cages each; one for housing and one for cage washing. Subjects will be
allowed to acclimate in the BNL animal facility for at least one week irior to radiation exposure. During t

time, they will be under the direct care of BNL staff, headed by (Animal Facility Manager) an
Attending Veterinarian). Food, enrichment, and all instructions for the proper care of
sq maonkeys will be provided by our laboratory. For ease of handling, monkeys will wear collars and can
be leashed when necessary. All irradiations will be performed in accord with BNL safety policies and
procadures, and guided by BNL scientists. All subjects (i.e., six) will be individually transferred at the same
time to NSRL from the BNL animal fagility in our standard transfer cages (10" x 10" x 12" high). We will
provide 6 transfer cages for transporting monkeys to and from the BNL animal facility and NSRL irradiation
facility. An additional 6 transfer cages will also be provided to the NSRL irradiation facility. Monkeys will
remain in these transfer cages at NSRL until they are considered non-dispersible (i.e. approximately 140 min;
see below).
in the present proposal, two doses of each radiation type will be studied. Separate groups of monkeys
{n = 4) will be exposed to two doses of protons (0.5 and 1.0 Gy) at a dose rate of 0.25 Gy/min, two doses of
g particles (0.1 and 0.5 Gy) at a dose rate of 0.1 Gy/min, and two doses of *8i (0.1 and 0.5 Gy) at a dose
rate of 0.1 Gy/min with energy levels of 1000, 600, and 600, MeV/u, respectively; a control group {n=6)will
be subjected to identical experimental conditions, except that they will not be exposed to any particle
radiation. A total of 30 squirrel monkeys will be used for these planned experiments. The total beam fime
necessary to conduct irradiations in all 24 subjects plus the 6 controls will be approximately 402-min,
assuming a 5-min entry and exit time from the NSRL. irradiation facility per subject and a 30-min time for set-
up and dosimetry per 6 monkeys (i.e. 5 trips x 30 min = 150 min}); beam time calculations are based on the
above described doses of each particle and its associated dose rate/min. The radiation beams and doses
have been selected after consultation with NASA and BNL scientists and will provide information needed to fill
critical gaps in NASA's deep space travel data base. These are considered to be low levels of irradiation and,
based upon previous studies in rodent species, acute effects are not expected. (To this point, previous
studies have suggested that exposure levels greater than 2 Gy are associated with some avidence of acute
effect). The larger radiation field of 60 x 60 cm? field will be used for our studies. Briefly, monkeys will be
placed individually in a custom made plastic chamber that will be positioned securely and comfortably inside
the radiation fleld perpendicular to the beam. Freely moving
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monkeys will receive full body exposure to the different types of particle radiation described above, This is
intended to realistically simulate the space radiation environment experienced by astronauts during deep
space travel. To accurately calculate the radiation dose absorbed by an internal organftissue the position of all
subjects will be photographed or video taped during the irradiation procedure. Following irradiation, subjects
will be re-leashed and returned to the BNL Animal Facility.

We note that the activation decay times for the highest dose of protons, %Fe, and 2Si particles to be
considered non-dispersible are approximately 140 min, 36 min, and 30 min, respectively (see BNL website:
hitp:/fiwww.bnl.gov for further details on activation decay times). Materials exposed to radiation in the BNL
target room will be considered radioactive until surveyed and released by a BNL Radiological Controls
Technician. Monkeys will be considered non-dispersible and will require no special radiological handling, after
the de-activation time has elapsed following exposure (i.e. after approximately 140 min). Appropriate
biological handling techniques including radiological training (Radworker and Radiobiology Users Training)
and a radiation work permit wili be obtained from BNL by wnd trained technicians as needed. All
experimental procedures at BNL and at McL will be carried out by Sl and trained technicians.
‘| Following radiation exposure, monkeys will remain at BNL for a perlod of at least one week. During this time,

all monkeys will be monitored by BNL veterinary staff, who will issue health certificates for their return to McL.
ivill again be present during the transfer of monkeys back to McL, where the attending veterinarian
will oversee the re-infroduction of monkeys in the vivarium. Once fully re-situated, monkeys will be tested
periodically and on a long-term basis, i.e., up to 3—4 years following exposure to particle radiation.

Experimental End Point and Euthanasia. Upon combletion of all studies, subjects will remain in the MclL
colony under the direct care of the McL staff and the attending veterinarian at McL. No further studies are

pianned for these subjects. Euthanasia is pot an end point in these experiments.

PR
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No. To our knowledge, long-term effects of ionizing radiation on the CNS functmmng of nonhurman
primates have not been examined previously.

' Squlrrel' Monlié{;s

| Saimiri sclureus

| Male

=1 Adult] Welght = 650 — 800g

N/A

!f not‘a oommemia! vendor a recenr heah‘h report (no older than three months) from the animal facility
must be submitted to the BLAF Manager at least six weeks before the planned experiment or shipment
of animals. Flease conlact the BLAF Manager at to make arrangements for-the receipt of

the animals.

Health reports for all animals will be submitted to the BLAF Manager 6 weeks prior to planned shipment/
experiment. Health reports for each monkey wili be generated by the attgndlng veterinarian at Mgl
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The proposed research is not ethically perm:sszb ein human subjects. The work also cannot be conducte |n
rodent or other lesser species because of the long-term nature of these studies, the use of procedures that
are not feasible across species, documented differences in the neurchiological actions of many drugs across.
species, and the unique translational value of data obtained in nonhuman primates. The research also cannot
be conducted using tissue samples or other biological material or computer modeling because the geal of the
research is to understand the long-term effects of ionizing radiation on CNS processes in nonhuman primates
under conditions predictive of effects in humans. See section D7 for further details.

D?’"J‘ ﬂ g Shales ‘-."":uwd‘aﬂd%y a’:!QWﬂFf.,h 'le e‘néﬁc‘sbecibh &é'n tf"' { s

Under the experamenta! conditions described in this application, the effects of ionizing radlatton—mduced
changes in the behavioral pharmacology of nonhuman primates can be associated meaningfully to their
effects in humans. Squirrel monkeys have been selected for the proposed studies because several features of
nonhuman pnmate research facilitate the translation of experimental results to humans with reasonable
predictive validity.™® For example, a) nonhuman primates and humans are similar in their genetic,

physiological, pharmacokinetic, and neurobiological characteristics; b) they have been studied previously
under experimental conditions simliar to those detailed in this applrcataon c) an extensive literature regarding
the physiological and pharmacological effects of drugs in this species is available for reference; d) nonhuman
primates are reliable subjects in lorig-term behavioral and pharmacological studies™?; e) they adapt well to
laboratory environment and can be handled easily and safely by experienced staff members; and f) within-
subject designs similar to those used in human laboratory studies permit meaningful conclusions or
inferences to be based on the evaluation of all treatment effects in individuals as well as in groups. Together,
this information aliows us to conduct our research efficlently and is fundamental to a constructive assessment
and interpretation of data. All these considerations suggest that nonhuman primates are especially well-suited
for ground-based research to study long-term neurobehavioral effects of space radiation. To date, the effects
of space radiation have mainly been examined in in vitro prepa rations or neurobehavioral assays in rodents.
These studles provide a strong foundation for further assessing the immediate and long-term CNS effects of
space radiation. Cognizant of anatomical and functional variations across species that limit extrapotation of
laboratory data from rodents to nonhuman primates or humans, our approach will employ well-established
procedures in nonhuman primates to study the effects of ionizing radiation on brain systems that may be
involved in CNS processes.

] i W Totai 36 Sqwrret Monkeys

<] 24 monkeys exposed to particle radiation; 6
| monkeys as controls; 6 as replacement subjects

_ ﬁ 8 Squirrel Monkeys
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0.9 Justify number of animals. Indicate design of study. groups;aic

. . ‘ s psatid statistical.methods and inglude power
calculations, Include steps taken to minimize the number of animais requirec LT )

In the present proposal, two doses of each radiation type will be studied. Separate groups of monkeys (n
= 4) will be exposed to two doses of protons (0.5 and 1.0 Gy), *Fe particies (0.1 and 0.5 Gy), and *Si
(0.1 and 0.5 Gy); a control group (n = 6} will be subjected to identical experimental conditions, except that
they will not be exposed to any particle radiation. A total of 30 squirrel monkeys will be used for these
planned experiments. Additionally, 6 squirrel monkeys will be available as replacement subjects for these
studies. We recognize that non-human primates are a valuable resource, and our research is designed to
minimize the number of subjects. The within-subject design used in the proposed research, in which each
animal serves as its own control, allows for scientifically meaningfu! results to be obtained with fewer
animals (usually four subjects per experiment) that would be necessary with other experimental designs.
Data Analysis. Please note that all procedures described below will be conducted at McLean Hospital. [n
gbservational studies, the effects of vehicle and each drug dose will be determined by calculating the
average group frequency or duration of target behaviors during 5-min observation periods. For cumulative
dosing procedures, data from the test compenent immediately following injection will be used to express
the effects of the administered dose, and for single dosing procedures, data from all four test components
will be averaged and used to express the effects of the administered dose. For operant performance
under a progressive ratio schedule, i.e., PR responding, the measures for each monkey will be: a) the
value of the final ratio completed for milk delivery, i.e., the break point; b) the total number of lever
presses in each component; and ¢) the mean response rate. [n the SSR Task, impulsivity will be
measured by the stop signal response time (SSRT) determined for each session (SSRT = mean Go
reaction time — mean SSD), Performance monitoring will be the Post-Stop frial Slowing (PSS) determined -
as: mean of the individual values of; PSS = Go reaction time of the first Go trial following a Stop trial - Go
reaction time of the last Go trial prior to that Stop trial. Data for the SD/R Task will be expressed as the
number of stimulus discriminations divided by the total number of trials and the number of trials to criterion
following stimulus reversal. Non-invasive A ment of th 8. Primary outcome is the total light
scattering intensity and autocorrelation function parameters {continuous variable). All results will be
presented as group means (+ S.E.M.). Where possible, data will be analyzed using analysis of variance
followed by post hoc tests for specific comparisons (significance will be set at P < 0.05). Dose-effect
curves will be analyzed with standard paraliel-line bicassay techniques.'* EDs, values and their 95%
confidence limits will be determined and pairs of EDs, values will be considerad to be significantly different

if their 95% confidence limits do not overlap.

T

5T

m ;

AT HRRSY af animals ot appilGaBIgIavels STALPSAIRCar

Lavel A: No pain or distress: Animals will be euthanized without any treatments or manipulations or
irradiation with unrestricted movement and without anesthesia and without anticipated subsequent effects
at BNL.

Level B: Relived or momentary pain or distress: Momentary pain or potential pain or distress relieved by
pharmacologic, behavioral or other means, e.g., injection of any substance including anesthetics, post-
procedural analgesics, behavioral conditioning, restraint or minor pain/distress and medical treatment of
disease states.

Level C: Unrelieved or sustained pain or distress: Any procedure that would cause more than momentary
or slight pain or distress, e.g., chronic untreated disease states, pain research

Saimiri Sciureus ~ Squirrel 36
Monkeys
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E.2 For animais used In Leuel Bm c‘ perfom .a.- thera_tureraearch far alterna:ﬁvgﬁp pglnldistress
$ bl 888k wifh liter ‘tx , se*"_ 3 L
atlon; ry; 6 ]adﬁon.

Ploage note the Research Libraiy Staff isavall \
-LIst procedutes thatm g;gam--pamm;shm( tadiation, SUrge S
?:b'hayiomlffesﬂng, foodh i i{'i Gtich, {ﬁfénd 'petfoniia search u@w 1g:tk g mseuurﬁb and the Werd
aiternative”, Procedurcs tﬁai‘havé pai eliminated by the use of anesﬂreﬂc;&»an@for analgesics are stilt
' consldered painful even though tia animal is Hotiexpected to experience any paln/distress.
Irradiation Procedure
‘Dayof Seareh: - | 10/28/09
‘Databass s Searched: | PubMed
Years Inc!uded‘ , 1960 — 2009
No suitable alternatwe methods ex:st

[T -
Prow'lde a n;m‘ative of: Seare {yﬂeﬁyl&w ; ajtgmatﬁw procedures. afe ehscovéﬁed ynu must identify
| thiopvand justity. why thoseHsfoceduiss e iotbaingconsidered: - _

We typically conduct searches on a bi-annual basis with key terms of squlrrel monkey, cognitive tasks,

motivation, schedule-controlled behavior, alternative methods. We have incorporated the key term of
space radiation in our most recent search (10/28/09), and will continue to do so.

E 3 lndlcate how procedutés hmm hegn reflned tp reduee the amotmt of potential palu, dlstress or
rhorbidlty, , . ‘

Laboratory procedures for our planned studies do notinvolve pain and have been developed over
decades to minimize distress to experimental subjects. Briefly, animals are trained by experienced
laboratory personnel to perform behavioral tasks while loosely restrained at the waist within customized
primate chairs placed within larger ventilated enclosures. Quiside of experimental sessions, lab staff
members supetvise and interact with animals for which they are responsible, providing them with
enrichment and care.

All animals will have free access to food and water and w:ll not ba subjected to prolongezd or unusual
testraint.

nt wﬁemfn_ aﬂih‘ials mustmdle withoul ih;arvemiqm such as paln
y 8 bariar ari st is notanceptable, :

‘P ANIMAL CARE"

Fit Please mdicate i ani’mals wﬂ; :Be. hnused at BNIB in ethsr than In thp Bfookhaven Laﬁm’atory
Animal Facliity (BLAF) Al s:ﬁg{y«l#@ysed mdams ‘Wil bo: pmvided wfﬂi,mimnmanfa! enrfehment unrﬁss _
seientifically justified, -

No
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:r@gﬁne ammal care (e«g housing, feeding)
ing the gatrest amoeunt of food. logging each
the des:md weigm .‘f food,, aqurpmant and/or

Faod ( i equupment (i.e. housing cages) and all other supplies willbe shipped dlrect!y
from the vendor to BLAF at Ieast six weeks prior to the planned shipment/experiment. Instructions on housing,
feeding, and all other routine animal care will be provided to the BLAF Manager by our laboratory.

F. 3 Llst«’the buliulng;aﬁd roont numher(sf) ln whnchgexﬁe:ﬁnenwlfpracﬁduﬁes, surgery, and!or
Ltepe}‘é\tlve recovery will be pefiormed on.live animals: (ifknown), .

With the exception of exposing monkeys to space radiation at NSRL, no other expenmentai procedures are
being conducted at BNL.

| G AL oG tiEr | (seﬂath;es, analgesibs’, M , éﬁb&“% aiyii . "*éuthanastm »atu;l:,g

qug’mdlattamma if‘linlsferedﬁiﬂihe animals,, ‘Forguthanas ggr %' -;'pfaaga use: 1@@%&2@2 at

& 20%: alrréplacement per minule rate. For ketariine anesthes:a;, p!eastm .i}:r_trapentoneaf (Im’inf%tfans, aef
gnfmmuscglar gga} Ketamme/xyfazina may- be storad forup:te 28'days after .smxtum

Type . Agent ~ Dose. | Raute :‘ E’requenqy . c::tntroiled
I R IV B L _ | Suklistance

oo TREL L e N il .'\ (," T

MY CEIER

w@m‘mg@j‘éﬁi&ﬂwﬁ indicgfert#e msans

ai&ﬁ%ﬁg&n’c&aw u*m ir! tsqm’ ingtl
a0, andiwha j4 rdsponsiie:

Wy whith:dhsence of:pain fs.mailtored-and/or detirr

N/A

G:2/1s surdery Invelved? Ifyes, indicate whelher surgery is survivelor nonsurvival,
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NFA

G.2.a Describe‘monltoring and su;:pqrtwe care prov’tded duﬂng surgegy (Who, what anﬁ' how mll
this be done?): —

N/A

G.2.b Ereseribe Indlcatlons for ana[gesic the.rapy to be a‘ﬂmlnmtkmd béfew, durlng, andlav

following surgery:
N/A

G.2.c Pescribe: post-operaﬂve -andfor anesthet{c maoplitoring and: supportive care {(who, what and
how offen): Please usé Surgery.and Récovery Record _ .

| NIA

G.2.d Who will maintain surglcal and post-opetative records and where wiil they be
maintained? Please noter Records must baaccessible for inspection : .

N/A

G2 Isl-ane@esld;lﬁwlvgd?é; »

N/A

' G.3a Descrlbe monltoring and supportive care pravided »dnring anesthesia {who, what, afnd how

. will this be done?): Please use Surgery and'Retcovery Record

N/A

G.3.b Who will maintain anesthetic t&cords and whare will they maintained? Please note:
Records.must be accessible for inspection .

N/A

‘(3.4 Are animals to be used Inmaore man one: m}a}omurgfﬁal procedure from whluh they ara '
allowed to recover? ffyes, blease desorite : _ : 5

NIA

@6 By whatmethiod-apd py yhigra wil 'a;)uha{s;éi?w itk dnd: I Jeath
- a.chemical agent }sused; please i onQid Farégih anshisimieingCOR B vasa e 100%,
at a20%.air replacmelit paF MiRLle'r318, J E&ﬁn&b&?b&ﬁvf&eﬁforﬁ@pg ﬁ&il’h. ay, ,sug}bw“*‘“
dacapitation or cervigal dislacation, without aneSthigsia, L ‘

if and when recommended by veterinary staff, monkeys will be euthanised b i.v. pentobarbital
{100mgikg) followed by thoracotomy. McLean veterinarian b(:ﬂs yrs

experience) will conduct ail euthanasia procedures.

G.6 Llst criteria for Interventlon »andlafr removal afanimn!sd‘wm study or’ ehrly euthauama

~Examplos-are severe ataxia; repldly. increased heaﬂmta r respirafory rates, -orgl, nasa:‘czr vagma! dfscha;ge A
such as pus or blood; weund: dehiscense;. marked swelling, turor(s).gigater then 2-omor u:aem&ng, ut@ergﬁatar
than 10%: ofbady \swfaee area, mabm'ty toeate ar drfnk; !ass bf»w&!ghf gresat disco!om&on in an apperidagg-or. -
sufgrcal aréa; mméﬂﬂdy Ca

« Unlgss. otharwcse noted 1 00% 002 at. a 20% air mp}acement parminute rate will be used for earfy etithanasia
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https://severe.at

fOTdeOntS L o ’ | S

Animals will be removed from study in the unlikely event of major organ system failure (e.g., heart, !iver
kidney) or if there are signs of persistent behavioral distress evident in dramatic changes in home cage
activities (e.g., decrease in activity and response to external stimull or unexplainable ioss of weight or
appetite). Such determinations will be made in consultation with veterinary staff.

E Miqmo:gan sm
X Radlogctlwty

‘il-lxz lndkata . dhimals wm be shipped frqm BHNL. nyes mdicate that BNLspmfermd sbrpping pmgedures
will bia follawed. IFother airangements. gre negessary, please deseiiba... -

Yes. Both BNL and Mct. shipping procedures will be followed as described in Section C1, under
transportation and irradiation procedure.

| H:a If not sfiliiped froméan:approved vendor, detail how,dnimals will.be trangported to BNL.
Animals will be transported to and from BNL and MclL. as described in Section C1, under transportation
and irradiation procedure,
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: Gtfiay 5 .ﬂe,a‘ Ve :nj@rﬁxat@ smmptate ang aceutiite and-agree to accapt
: fe‘spansit?d%:y fqr tﬁ’smmf in adcdidanca willy applicable. Feuy &:aﬂd»&tate of:New Yark: regulations, uspa -
A.gﬁﬁédggneﬁ and estabhsﬁeaﬁﬁBLAF gm!(éiﬁmnﬂ‘am&guuregi N eha
A

nges wdl be madevwithout frier appreva”rom the-

& -F@MBNL @rocedutes f@r aspeﬂ a'?{iﬁa at garetand use sush aﬁ pmppemﬁVQ carq anesthesla; “r
. sufglcéi texciﬁﬂt:ﬁuénal pastop;epatfvze«cara‘:sammmg Eechniques\,}.euuﬁanama. and d;spnsai ef\contammatad ;
© carcasses ang Wam :

b. . Ensure that my instrucﬁbns to. Iaboratqry persmnei are tmﬂlemented

©. Msy bBJtia that the- traatment of any
e, employge ghoyld contaet the Atteradmg,

.:been fisted. o :"appra +
gt app%avédﬁﬁ. SR

" PRiMmPAL INVE&TIG‘ATQR
Your Depariment Sataty Codrdialar vl ba Rollet of yolr IACUG approval,

DATE | 12/22/09

| Required tor S¢ il ot g
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McLean Hospital

An Affiliate of the
Massachuseits General Hospital
Partners HealthCare System, Inc.

Harvard Medical School

Department of Psychiatry

Associate Frofessor Behavioral Pharmacology Program, ADARC

of Psychobiology — Preclinical Phammacology Program, MRC

February 29, 2010

BNL IACUC, chairman

Dear NN

We would like to thank you and the commitiee for reviewing our protocol # 405 (Ground-Based Studies
in Neurobehavioral Biology). We apologize for not providing the committee with a more detailed

" justification of the chosen doses and dose rates. We have consulted wi_(BNL) and are
now submitting a revised version of the protocol in which each of the points that you raised in your letter
dated January 15", 2010, are addressed. We hope that these revisions are sufficient and our protocol is
now fully acceptable, Below you will find a detailed response to each of the points that were raised in
your letter. Bullets identify the points raised, italics identify our response,

¢ How does the proposed dose compare to that expected to be experienced by an astronaut on
a Mars mission? '

Based upon estimations from reports by Cucinotta and Durante (2006; 2008) astronauts on a 3 year
Mars mission may absorb approximately 1 Gy of ionizing radiation. We plan to study the effects of
0.1 and 0.5 Gy of ’Fe and “°Si which are considered to be low doses. The reason we are studying
low doses is to establish baseline data in ground-based studies.

¢ Does the different dose rate make an appreciable difference?

This is a complicated issue that has been repeatedly addressed in studies with a variety of radiation
sources, doses, and exposure rates. It may be that extremely high doses of radiation produce
biological changes that may be associated with the kinetics of radiation delivery fe.g. Mickley et al.,
1989). However, there is no evidence to date suggesting that we would be able to measure rate
dependent differences in the effects of protons and GCRs within the range of doses that we are

studying.



Page 2
2/4/2010

¢ Can you cite relevant data on the acute effects of these doses (e.g. by comparing to LDsp
values)?

There have been previous studies in mice suggesting that exposure 1o 4 Gy of *$Fe may produce
some behavioral and or CNS effects (e.g. Pecaut et al,, 2002; 2004; Rola et al., 2008; Huang et
al., 2009). Also data from studies by Dr. Albert Fornace at Georgetown University indicate that
the LDsq for protons and iron are in the range of 7 -8 Gy. However, these studies were also
conducted in mice and it is unclear how to translate these data into primate species.

o While there may be no literature on heavy ions and primates, please cite any relevant data
with other radiation types, or other species and whether species differences are expected to
be significant.

There has been previous work in non human primates showing some behavioral deficits following
exposure to extremely high doses of X-rays or gamma radiation (e.g. Mickley et al., 1989).
Unfortunately, this literature does not contribute to our understanding of what might be expected
with protons and GCRs. More closely related to our proposed studies, Rabin and coworkers have
assessed the effects of space radiation on behavioral endpoints in rodents and generally find
limited deficits following exposure to 2 2 Gy of heavy ions (e.g. Rabin et al., 1998; 2000; 2001;
2002a; 2002b; 2003, 2004; 2007a; 2007b; 2007¢).

Indeed, species differences likely will be significant in the qualitative and quantitative
impact of space radiation. Consequently, studies in primates are needed to provide information to
NASA for more accurate risk assessment.

Very respectfully yours,

!ssociate Professor, !epartment of Psychiatry

Harvard Medical School/McLean Hospital

MgLean Hospital, Preclinical Pharmacolog
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McLean Hespital, Preclinical Pharmacology Program
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TO:

FROM:

SUBJECT:

ﬁ

Fa
R O brl.gov

A1 LABO RATO RY managed by Brookhaven Sciance Associates

for the U.S. Depariment of Enargy

Memo
W

January 15, 2010
2010.01.19

— 08:03:36 -05'00"

—Chair, Institutional Animal Care and Use Committee (IACUC)

TACUC Protocol 405 “Ground-Based Studies in Neurobehavioral Biology”

Thank you for your response. However, we do request a more detailed justification of
the chosen doses and dose rates with respect to potential acute effects and relevance to human
space travel, including answers to the foilowing questions:

1.
2.
3. Can you cite relevant data on the acute effects of these doses {e.g. by comparing to

4,

How does the proposed dose compare to that expected to be experienced by an
astronaut on a Mars mission?;
Does the different dose rate make an appreciable difference?;

LD50 values)?;

While there may be no literature on heavy ions and primates, please cite any relevant
data with other radiation types, or other species and whether species differences are
expected to be significant.

Please respond t.


https://gl0.01.19
https://Obnl.gov

From;

Sent: M
To:

Subject: . Notes from NSRL Mig (Revised)
Attachments: NSRL Animal Research_Final(2).doc

This is one to ook at.

From:

.Sent: Tuesday, February 09, 2010 9:28 AM '
To:
Subjlg: M: Io'!es Em HMQ' l!evnlsed)

fyl
DOE/BHSO ]
offica)

(cell)

From

Sent: Tue February 09, 2010 9:21 AM

Subject: Notes from NSRL Mtg (Revi

Attached are the notes of the NSRL animal research meeting that include the revisions made by —and a
change moving -from attendee to absent,

<<NSRL Animal Reseajrch_Final(Z).qoc» .

Brookhaven National Laboratory

phone: B8

email: I ER



NSRL Animal Research Meeting
February 5, 2010

Attendees:

Absent:

introduction:

stated that the purpose of bringing this group together is to update and

discuss a plan for communications for the NASA animal research proposal.

. q:stated that many requests have been received from outside organizations
regarding the proposal and recomimended CEGPA help in the coordination of

requests. There was a consensus agreement on this recommendation.

Update;
L ]

presented a brief chronology of activities regarding the NASA
roposal;

hmet withmt Brookhaven in order to prepare a grant
application which was submitted to A,

» November -qreceived approval from NASA of their grant and NASA
published the abstract on their website as required by Congressional statute.
Discover News web-published an article based on the abstract.

s December - talks emerged about an ‘animal use’ proposal aithough BNL had not
received the formal proposal

+ January — Biokhaven's Institutional Animal Care & Use Committee (IACUC)

received 's proposed protocol for the experiment and conducts initial
review.

+ February — BNL received the official NASA proposal regarding squirrel monkey
research during the first week of February 2010. The Scientific Advisory Committee
for Radiation Research (SACRR) will be sent the proposal for their revue.

explained that once a proposal is received, a formal review process is

conducted by SACRR. IACUC receives a separate proposal addressing animai
issues. Both committees are independent of each other and have separate
schedules to meet once a month to review all the proposals and make
recommendations. added that two other reviews also occur: an

experimental safety/worker safety review predicated on the IACUC review and a

medical department review that looks at the care and feeding of the animals.

advised that

would like a senior management point
of contact at BNL to discuss matters of mutual interest concerning NSRL. Actlon
iterm: GEREREIEEEE will plan to contact or designate somecne else to do so.

Issues overwew

Al I e—mall address t receive inquires from the pubhc pertaining to animal
research. It was decided the coordination of all queries from the ubiic \mth the
exception of FOIA requests) will be coordinated b T



comment and review process for responses wil! inciude all appropriate members of
the team including managers and subject matter experts.
. -nentioned that FOIA requests undergo a specific process between the

BNL legal department and DOE/BHSO. gave a short overview of the
process. *requested that BNL Legal keep CEGPA informed of FOIAs. BNL.

Legal agreed. ’
. wasked that the NSRL and medical websites be reviewed for
consoltdation and security issues. Action itern: [ wi! reet with
members of ITD and security.
. *asked when the SACRR and IACUC reviews of the NASA proposal
would be completed.

chair of the tACUC, responded that the |IACUC has unanswered
questions that need more research and justification before a recommendation
¢an be made,

(o]

eported that the SACCR is scheduled to meet in mid-March to
review all proposals.
requested that the review process continue but would like the

process to be expedited.
Action Item: qull schedule a teleconference with the SACRR as soon as
possible to discuss this proposal, singularly. will participate in the
teleconference for information that may help guide the IACUC decision.
asked the committee for identification of spokespersons for this topic.
o will be spokesperson for questions on animal care and use.
o will be spokesperson for questions on the NSRL facility.
o NASA will respond to questions on the sclence behind the experiment.
stated that CEGPA will cocordinate the deve[opment of Q8As to prepare
spokespersons and staff for community and media queries.

sought the opinion of the committee about responding toq

to let him know that we are in the middie of a review process, The group responded
in favor of such a response and added that maybe some of the inaccuracies
contained in his letter can also be addressed. Action item: and

ill coordinate a response for review b , Ay &
and
stated that she ani%}lr&wiew other queries that have been
n

received and work with to prepare responses.

o

(o]

*

Actio s repeated from above:
will plan to contactq or designate someane else to do so.
will meet with members of ITD and security.
will. schedule a teleconfereni with the SACRR as soon as possible to

discuss this proposal, singularly will participate in the teleconference for
information that may heip guide the IACUC decision.

B will coordinate a resionse for review by SR A

R, and



From:
Sent:
To:
Subject:

From _
Sent: Tuesda bruary 02, 2010 3:11 PM

Sent: Tuesda 02, 2010 3:09 PM
To:
ca ; —

Subject: RE: Feb 4 IACUC meehng

To the best of my knowledge they are not open to the public, but we have never had anyone ask before so | am trying to
find if there is a written policy anywhere that says one thing or the other

erom: (Y
Sent: Tuesday, February 02, 2010 3:07 PM

Sub ect: RE: Feb 4 TJACUC meeting

Pater,
Does BSA have a position on access to JACUC meetings? These aren’t gpen to the public...

Maria

From: DI
Sent: Tu 2010 2:22 PM
To:

Subject: Feb 4 IACUC meeting
Importance: High

Here is an interesting issue !/

From: Justin Goodman [mailto:JustinG@peta.org]
Sent: Tuesday, February 02, 2010 2:09 PM

Subject. Feb 4 IACUC meeting


https://To:!Bl.ov
mailto:mallto:JustlnG@peta.org

To Whom [t May Concern:

A reprasentative from People for the Ethical Treatment of Animals would like to attend the BNL JACUC meeting on
February 4, 2010. Can you please send me the time and location of the meeting?

Thank you.
Sincerely,

Justin Goodman, M.A.

Research Associate Supervisor

Laboratery Investigations Depariment
People for the Ethical Treatment of Animals
JustinG@peta.org

860-882-2492 (phone)

860-812-2280 (fax)

www,stopani 5.8
Plesss su ur eff; o get animals oud of 1a torigs.

ﬁ Pleass consider the environmant before printing this e-maj


www.stooanimaltests.com
mailto:JustinG@peta.org

From:
Sent:
To: -
Subject:

Sent: Tue bruary 02, 2010 2:51 PM

Subject: RE: IACUC meeting

1 don't believe it has ever been either DOE or BNL policy to permit 3rd parties to aftend operational meetings.

From:
02, 2010 2:25 PM

Sent! February
Tos , W
Subject: FW: Feb 4 IACUC meeting

Importance: High

Did you see this?

From;

Sent: Tuesday, Febru 2:22 PM
To:
Sub!g: !! 4 TACUC meeting

Importance: High

Here is an interesting Issue !

From: Justin Goodman [mailto:JustinG@peta.org]
Sent: Tuesday, February 02, 2010 2:09 PM

To: IA bnl.gav
Cc!
- Subject: Feb 4 JACUC meeting

To Whom it May Concern:

A representative from People for the Ethical Treatment of Animals would like to attend the BNL IACUC meeting on
February 4, 2010. Can you please send me the time and location of the meeting?

Thank you.
Sincerely,

Justin Goodman, M.A.

Research Associate Supervisor

Laboratory Investigations Department
People for the Ethicat Treatment of Animals
Justin ata.or

860-882-2492 (phone)


mailto:JustinG@peta.org
mailto:mallto:JustlnG@peta.org

B60-812-2280 (fax)

WWW.E aligsis.com
56 S 1t our efforte to get animaks out of fories.

ﬁ Please consider the environmant before printing this e-mait


www.stonenlmattests.com

_ -~ —

From:

Sent: Thursday, February 04, 2010 4:0

To:

Subject: A Awards Space Radiobiology Research Grants
FYl

--=-Qriginal Mesgage-—---

Yes '

1292010

Sel;t' :
NASA Awards Space Radiobiology Research Grants

Subj'ect: RE: NASA

.
-

Didn't NASA have the proposal posted on their webpage and then removed it?

~emee(Iriginal Messape—ve-

ruary 02, 2010 2:09 PM

Subject: NASA - NASA Awards Space Radiobiology Research Grants

hitp://www.nasa.gov/exploration/acd/radiohology_research grants,htm}


http://www.nasa.gov/exploration/acd/radiobology

From: ]

Sent: ' Tuesday, February 02, 2010 3:53 PM

To:

Subject: ' Wmeeting
importance: High

The PETA request is copied below and—’s response is also below. Y

To Whom It May Concern:

A representative from People for the Ethical Treatment of Animals would like to attend the BNL IACUC meeting on
February 4, 2010. Gan you please send me the time and location of the meeting?

Thank you.
Sincerely,

Justin Goodman, M.A,

Research Associate Supervisor

Lahoratory investigations Department
People {for the Ethical Treatment of Animals
JustinG@peta.org

860-882-2482 (phone)

860-812-2280 (fax)

animal

www.stopanimatiests com
Plaass support ouy efforts {o get animals ol of laboratories.

From:

Sent: Tuesday, February 02, 2010 4;03 PM

To: JustinG@gpeta.org

Subject; PETA Request for attendance at IACUC meeting

Dear Mr. Goodman:

We must decline your request to attend an IACUC meeting. First, there Is no regulatory requirement that the meetings
of the Brookhaven National Laboratory IACUC be open to the public. Additionally, opening them to the public would be
detrimental to the kind of forthright deliberations that the regulations envision take place between the members of the
committee as well as between the committee and the investigators who are seeking approval of thelr protocols. The
responsibilities of the committee to document its deliberations and actions are set forth in the regulations and the BNL
IACUC complies with these requirements.

Very truly yours,

ssociate, LLC



mailto:JustlnG@peta.org
www.stooan!mallesls
mailto:JustinG@peta.org

DISCLATMER

This e-mail message is intended only for the personal

use of the recipient(s) named above. This message may

be an attcrney-client communication and as such privileged
and confidential. If you are not an intended recipient,
you may not review, copy or distribute this message. If
you have received this communication in error, please
notify us immediately by e-mail and delete the original
message.



From:

Sent: uary 27, 2010 9:03 AM

To:

Cc:

Subject: FW. NSRL. Review

Attachments: Agenda for NASA review on January 28,2010.pdf

Agenda is attached

U.!.Department of Energy

Brookhaven Site Off

Do you have an electronic copy of the review agenda?



12/18/09

- DRAFT Agenda -

NASA Review of NSRL
Large Conference Room, Bldg. 811B
Thursday, January 28, 2010

Time Length  |Topic Speakers
{min.) .
8:30 am 30 Executive Session
9:00 am 10 Welcome t:
9:10am| 50+ 10 |Past performance, accelerator and beams __—‘
: infrastructure, SPE, large beams, dosimetry, etc.
Operations lessons learned
10.10am 10 Break
10:20 am 20+ 5 Biology Support Infrastructure, lessons learned
10:45am| 20+ 5  [Medical Support Infrastructure, lessons learned
11:110am] 156+ 5  |Reporting Performance
11;:30am; 20+10 |Budgets / Costs
12:00 pm 55 Lunch - Smail Conference Room, 9118
1265pm; 20410  [1.5 GeV & Mixed Fields
1:20 pm 10 Betsy Sutherland
1:30 pm 10+5 SACRR
1:45 pm 10+5 Summer School
2:00 pm 10+5  |EBIS Stafus
2:16 pm 10 NSRL Schedule
2:25 pm 10 Animal Facilities and Staffing
2:35 pm 10 Miscellaneous {user feedback, etc.) BNL
545pm| 25 |Discussion Al
3:00 pm 30 Executive Session
3:30 pm 30 INASA Feedback on Performance NASA
(BNL leads only - Speakers and BNL management)
4.00 pm Adjourn




	Structure Bookmarks
	Level A: No pain or distress: Animals will be euthanized without any treatments or manipulations or Irradiation with unrestricted movement and without anesthesia and without anticipated subsequent effects 




