MARCH 1972 -

SCI!N'I'IHC_ o R
oo REPORT T

BY 2-(n- DECYLAMlNO)

IN THE MONKEY |

C. L Turbyflll 4
R. M. Roudon .
R. W. Young |
V. A. Kieffer

~ AFRRI SR72-3

NAT J A TECC Hf\ ~ AL
INF T )'\4 RVICC

m| ARMED fOI;(!S lADlOIIOI.OGY RiSEAR(M INSTITUTE
" Defense Nuclear Agency
oo Bethesds, Maryload

L UARRRD SRT23

[ IR B SR

ALTERATION OF RADIATION EFFECTS l

" ETHANETHIOSULFURIC ACiD (WR]607) |

- 7 - - . . . '
. . N . ! ! 9 v
Approved for public releose; distribution unlimited . ’ &\

y




s ot

!
. v .
‘.

- All aspects of ‘investigative programs involving the uge of laboratory animals
"spoasored by DoD components are cinducted according to the principles enun-
clated in the "Guide for Laboratory Animal Faoilitics and Cure”, prepared by

' the Netional Academy of Sciences - National Researoh Counoil.

40 . . . ,.‘

1




N Wy Ay S NIRRT St et

UNCLASSIFIED

Security Classification

L P F TR

DOCUMENT CONTROL DATA-R&D

(Security clasaification of title, body ol abstract and indexing annoisticn must be enierod when the overall report I8 clasasilied)

L. ORICINATING AZTIVITY (Corporate authot) 38, REPC AT BECURITY CLASSIFICATION
Armed Forces Radiobiology Research Institute UNC LASSIFIED ;|
Defense Nuclear Agency X

| __ Bethesda, Maryland 20014 N/A

3 ALPQAT YTITLE

ALTERATION OF RADIATION EFFECTS BY
2-(n-DECYLAMINO) ETHANETHIOSULFURIC :
ACID (WR1607) IN THE MONKEY

4. OTICMIPTIVE NOTES [ Type of report and inclusive dates)

o ANy I e Y bl

T g g

% AUTHOR(S) (Firat name, middle Initial, fset name)

C. L. Turbyfill, R. M. Roudon, R. W. Young and V, A. Kieffer

i 8- REPOAT OATE 78. TOTAL NO. CF PagGES 15, NQ. OF REFS
i March 1972 24 16

- 8. CONTRACY OR GRANT NO

1
94. ORIGINATOR'S REPOAT NUMBERID)

: o. paoucer no. NWER XAXM AFRRI S'R72-3
<. Task and Subtask C 903

90. OTHER REPORT NOIS) (Any other numbders that may be asalgned
thia report)

«. Work Urit 04

10 DISTRIBUTION STATEMENT

Approved for public release; distribution unlimited -

1 SUPPLEMENTARY NOTES 12. SPONSORING MILITARY ACTIVITY

Director
Defense Nuclear Agency
Washington, D. C. 20305

13 ABSTRACT

2-(n-decylamino) ethanethiosulfuric acid (WR1607) was given to trained and

untrained monkeys (10 mg/kg) 30 minutes prior to irradiation to investigate its effects
on behavior and physiology during the early transient incapacitation period. Catheters
to monitor aortic and venous pressures, heart rate and respiratory rate were surgi-
cally implanted in the untrained monkeys. The trained monkeys were trained to per-
form a shock motivated visual discrimination task. Following the injection of WR1607
a significant increase occurred in aortic pressure with a significant decrease in heart
J rate. No significant changes in percent correct trials or latency occurred following

' injection. The untrained injected animals were irradiated with a pulse of 2500, 4000
or 15,000 rads of mixed gamma-neutron radiation. After irradiation a significant
decrease in aortic pressure occurred from 2-4 minutes in the 2500-rad group and
from 1-2 minutes in the 15,000-rad group. After irradiation the respiratory ratc
increased significently in all injected groups. Trained injected monkeys irradiated
with a pulse of 2500 or 4000 rads did not display a decrease in performance during
the early incapacitation period (0-20 minutes postirradiation). Trained monkeys not ]
3 recelving the drug displayed a decrease in performance below a 90 percent correct o/
3 response level in both the 2500- and 4000-rad groups. The physiology and behavior

of treated and untreated animals were not significantly different after the first
20-minute postirradiation period,

DD '50.1473

{ UNCLASSIFIED

PR s e e

Security Classification




e T tbeddiiat e cRrRL

e AR AR Ay T RN T A T D

{
UNCLASSIFIED
—Becurity Classification
14. KEY WORDS LiNg A LiINK B LiNK C
RoLE wT AOLE wT noLe T
|
i
t
i
i
i
!
i
UNCLASSIFIED
Secutity Classification
At iete R V= S

ek il

i



oy
N r———————t A TS T skt o et A

o

i

T

et Loy lle ol e

i

T T T T, W ¥ TYE T
’,WM'M

- s e ix S TU M eI L wTitR A e CECEEL TgmmEm T L s T ELog oA AL ANRE
- s omoom s as > =
e M-
s = = = 3 > e et = IS P R e
I N s R Rt e st o i 2 MO AR A fan S L AR S LS T e SN e St A e S S R SRS T X =

AFRRI SR72-3
March 1972

ALTERATION OF RADIATION EFFECTS BY
2-(n-DECYLAMINO) ETHANETHIOSULFURIC

ACID (WR1607) IN THE MONKEY

C. L. TURBYFILL
R. M. ROUDON
R. W, YOUNG
V. A. KIEFFER

A i, & 4. Vo,

W. F. DAVIS, JR. YRON 1. VARON
vhairman _ Captain MC USN
Behavioral Sciences Department Director

ARMED FORCES RADIOBIOLOGY RESEARCH INSTITUTE
Defense Nuclear Agency
Bethesda, Maryland

Approved for public release; distribution unlimited

v b

R i it SO \ P-4

I
M

“ i
Hmi i .u\ﬂw I i
Lol o it

Ve “wh.ﬂw\\\hmm

sl

TR

[ PTe T

o it b b L e e, N

it b " il

ol

T

g




ACKNOWLEDGMENT
The authors express their gratitude to M. H. Heiffer, Department of Pharma-
cology and D. E. Davidson, Jr., Division of Medicinal Chemistry, Walter Reed
Army Medical Center, for furnishing WR1607 and their consultation during the study.
Also recognized for their valuable assistance in training the animals are B, A.

Dennison, P. Mannon, J. R. Harrison and G. G. Kessell, Rehavioral Sciences

Department, AFRRI.




R i AR PR TASE R NS W NS

i TABLE OF CONTENTS
; Page
s{ Foreword (Nontechnical summary) . . . . . . . . . . . . .« . . iit
Abstract . . . . . 0 L 0 0 e v e e e e e e e e e e v
é I. Introduction . . . . . . . . . 4 4 0 0 e e e e e e e 1
i . Materialsand Methods . . . . . .« . « .+ + ¢ « ¢ + o« . . 1
P II. Results . . . . + + & « v v v o o v o v o« o v o o« . 4
: IV, Discussion . . . . .+ « o ¢« ¢ o ¢« s @« « s 4 4 e 2 e s 10
f Vo SUMMAYY .« v v v 4 o o & o o o o v o v 4 e e e e .1
! References . . . . . + . + + « « ¢ 4 e v e e e e e e 13

A }
\ id.

Ce e e T L N e o

o v o S

ad il

[ T Y N A

)

s Lt R, 08, d i

%
i
i
|



R TET———

Figure 1,

Figure 2.

Figure 3.

Figure 4.

Figure 5.

Table 1.

Table M.

LIST OF FIGURES

Physiology of control animals injected with

2-(n-decylamino) ethanethiosulfuricacid . . . . . . . . .

Physiology of animals injected with 2-(n-decylamino)
ethanethiosulfuric acid and irradiated . . . . . .

Physiology of animals injected with 2-(n-decylamino)
ethanetbiosulfuric acid and irradiated . . . . . . . .

Physiology of animals injected with 2-(n-decylamino)
ethanethiosulfuric acid and irradiated . . . . . . . .

Behavioral response of animals injected with 2-(n-decylamino)
ethanethiosulfuric acid and irradiated with 2500 or 4000 rads
of mixed gamma-neutron radiation . . ., . . . . . . .

LIST OF TABLES

Experimental Groupings . . . . . . . ¢ ¢ « .« &

Average Behavioral Response with Ranges
before and following Irradiation . . . . « . .

it

i mnMM

il L L A 3 e s s g

A TORNTP Te

R

Ml

S

el

o

A o

Ak




e g =

——

FOREWORD
(Nontechnical summary)

Numerous chemicals have been investigated to déterm;ne their ability to atten-
uate the effects of radiation injury. Most of the chemicals have been tested at radi-

ation doses in the LD range using increased survival as indicators of protection. .

50/30 '
Sulfur containing N-substituted aliphatic amines have been found to be among the most
promising radioprotective agents. One of these compounds 2-(n-decylam1no),ethane~
thiosulfuric acid (WR1607) has been found to also alleviate the early transient incapac-
itation (ETI) observed in the monkey following a dose of IO,QOO, 26,000 or 40;000
rads. This indicates that WR1607 is capable of attenuating radiation effects over a
very broad dose range. |

In the present study WR1607 was giveﬁ io monkeys prior to irradiation to inves-
tigate the effects of the compound on behavior and physiology during the ETI period.
WR 1607 was injected intravenously (10 mg/kg) 30 minutes before jrradiatioﬁ. Foilow-
ing the injection of WR1607 the animals appeared to become very apprehensive with .
increased movement and vocalization in the restraining éhair. This period of
increased activity lasted for 7-10 minutes postinjection and ﬁsually ended with the
animal vomiting. After injection of WR1607 the aortic pressure increased and the
heart rate decreased. However, the animals' ability to perform a leai‘nedrtask was
not impaired during the period following injection.

The animals that were surgically implanted to monitor aortic and venous pres-
sure, heart rate and respiratory rate were injected with WR 1607 anci irradiated with

a pulse of 2500, 4000 or 15,000 rads of mixed gamma-neutror' rudiation. After

iii




irradiation, the respiratory rate increased in all radiation groups. The aortic pres- e

sure decreased below the elevated postirjection values and was significantly lower 2

than the prelnjéctlon:vaiues from 2-4minutes postirradiation in the 2500-rad group

and from 1-2 minutes postirradiation in the 15,000-rad group. The aortic pressure

e W-—rmmpmmwpmw T

values in the 4000-rad group were not significantly different from preinjection values.

- —

The animals trained to perform a learned task were irradiated with a pulsed

A A

dose of 2500 or 4000 rads of mixed gamma-neutron radiation. Half of the trained ani-

o

mals in each group were injected with WR1607. Following irradiation the injected
Qroups of animals maintained periormance values near preirradiation levels until .
' 60-~80 minutes postirradiation. The noninjected groups displayed a performance decre-

" ment during the first 20 minutes postirradiation, After the first 20-minute behavioral

A e w kvt e

; session the performance of the noninjected animals and WR 1607 injected animals was

not significantly different.

o il el e AL s 1l

o The compound WR 1607 is a radioprotective agent which appears capable of alle-
viating the lf_‘.’rl period obser'\./ed in the monkey following a supralethal dose of radia-

P ‘tion. The mechanism by which WR1607 prevents ETI or the mechanism by which it i
athenualtes radiation injury in the lethal dose range is at present speculative., The

mechanisms which may be involved and physiological and behavioral changes found in

the present study are discussed.
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ABSTRACT

2-(n-decylamino) ethanethiosulfuric acid (WR1607) was given to trained and

o

untrained monkeys (10 mg/kg) 30 minutes prior to irradiation to investigate its effects

on behavior and physiology during the early transient incapacitation period. Catheters

itk B g

to monitor aortic and venous pressures, heart rate and respiratory rate were surgi-
oally implanted in the untrained monkeys. The trained monkeys were trained to per-
form a shock motivated visual discrimination task. Following the injection of WR1607 :
a significant increase occurred in aortic pressure with a significant decrcase in heart

rate. No significant changes in percent correct trials or latency occurred following

o

lnjeoinn. The untrained injected animals were irradiated with a pulse of 2500, 4000
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or 15,000 rads of mixed gamma-neutron radiation, After irradiation a significant

Y decrease in aortic pressure occurred from 2-4 minutes in the 2500-rad group and g
§ from 1-2 minutes in the 15,000-rad group. After irradiation the respiratory rate 3
; increased significantly in all injected groups. Trained injected monkeys irradiated %
with a pulse of 2500 or 4000 rads did not display a decrease in performance during E
é the early incapacitation period (0-20 minutes postirradiation). Trained monkeys not 3
f receiving the drug displayed a decrease in performance below a 90 percent correct

& response level in both the 2500- and 4000-rad groups. The physiology and behavior

L of treated and untreated animals were not significantly different after the first

-

P 20-minute postirradiation period.
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I, INTRODUCTION

Many compounds have been investigated to deterrnine their ability to attenuate
radiation effects in animals receiving a control LDgg/3¢ to LDgg/3¢ radiation
dose.?' 15 geveral sulfur containing N-substituted aliphatic amines have been shown to
have radioprotective properties.a' 5 One of these compounds 2-(n-decylamino) ethane-
thiosulfuric acid (WR1607) was found to also alleviate the early transient incapacitation
(ETI) observed in the monkey following a dose of 10,000, 20,000 or 40,000 rads.10
This compound (WR1607) prevented adrenergic vasodilation by phenoxybenzamine in
the dog and restored the pressor effect of epinephrine following alpha adrenergic
blockade. General vasoconstriction was evident following WR1607 treatment in the dog
as a decrease in pulse ;»ressure was observed without a change in systolic pressure.4

In the present study WR1607 was given to monkeys priuv. to irradiation to investi-
gate its effects on behavior and physiology during the period associated with radiation-

induced early transient incapacitation.13

It was anticipated that WR1607 would alleviate
the behavioral and physiological decrement observed during this period.
II. MATERIALS AND METHODS
Monkeys were used in this study to evaluate the ability of WR1607 to attenuate

the early transient incapacitation induced by radiation. One group of 23 female mon-

keys (Macaca mulatta) was utilized to study the effects of WR 1607 on aortic pressure,

venous pressure, heart rate and respiratory rate both preirradiation and postirradi-
ation. A second group of 24 male monkeys was utilized to evaluate the effects of
WR1607 on the animals' ability to perform a learned task preivradiation and postirra-

diation. The two groups were subdivided as shown in Table ;
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Table I. Experimental Groupings

P | et | wmieor | umber o
+
) =T k animals
(rads) (rads) 10 mg/kg m
Physiology
Control
5
0 (sham irradiated) yes
2500 2230 + 34 yes 6
4000 3680 : 41 yes 6
15,000 14,830 * 55 yes 6
Behavior
2500 2450 £ 56 yes 6
2500 2630 * 41 no 6
4000 400u t 26 yes 6
4000 4620 £ 10 no 6

* S.E. = Standard error of the mean

The animals in the group selected for physiological studies were placed in pri-
mate restrair ». hairs for 3 days before surgery. A 24-hour fast preceded all sur-
gery. Atropine sulfate (0.05 mg/lb, 1. M.) was given before surgery and anesthesia
was induced with phencyclidine HCI (1 mg/kg, 1. M.). A surgical plane was main-
tained with sodiwm thiopental. The surgical procedure consisted of placing catheters
(PE16C polyvinyl tubing) into the femoral artery and vein and advancing the respective
catheters into the aorta and vena cava, Paired frontal and occipital dural stainless
steel screws were also placed on the calvarium to record the electroencephalogram
(EEG). At this time only the cardiovascular data will be presented. The catheters
were [lushed daily with physiological saline containing 0. ) percent heparin. Post-
operative antibiotic .uerapy (Bicillin,* 1 cc, I.M,) was initiated and continued for

5 days. The surgery was performed 5 days before irradiation. The aortic and

* Wyeth Laboratories, Philadelpbia, Pennsylvania
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venous pressure, heart rate and respiratory rate were monitored for 2 hovrs on the
day before irradiation to establish a preirradiation base line.

The behavioral groups of animals were trained to perform a simultaneous tusk
using shock motivation. The apparatus and training procedures have been previously
described. 1 Trials were presented at 10-second intervals, with the animal given 5
seconds to respond to the correct key. If the animal failed to respond within 5 seconds
or made an incorrect response, it received a brief electrical shock. Each test period
consisted of 100 trials and lasted 16.7 minutes. The test periods started at 20-minute
intervals gi--ing the animal a brief rest period following each 100-trial session,

Food was withheld from the monkeys in all groups for 16 hours before irradi-
ation; however, water was available ad libitum except for a period of approximately
3 hours. This 3-hour period without water included preparation of the animal for
irradiation and the time spent in the exposure room. Approximately 90 minutes
before irradiation the animals were transported to the exposure room and positioned
at a distance from the radiation source calculated to give the desired dosc. The
behavioral animals were monitored while in an isolation cubicle within the exposure
room. The appropriate connections were then made for monitoring either the physi-
ology® or behavior.

The monkeys were positioned in the exposure room of the AFRRI-TRIGA
reactor to receive the calculated dose. The average midline tissue dose (MTD) and

the number of animals in each group are presented in Table I. The MTD was obtained

* Pressure transducers: arterial, Type P23Db; venous, Type P23BB, Statham
Laboratories, Inc., Hato Rey, Puerto Rico

Eight-channel recorder, Model 7700, Hewlett-Packard Company, Rockville, Maryland
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by determining the tissue kerma, free-in-air, at the midline exposure volume and

: . i
multiplying this value by an experimentally derived:factor (0.85). For these expo-
sures the operation of the reactor and he characteristics of the radiation field were

as previously described. 2

|

Before injection of the WR1607 via the venous catheter (physiolo‘gy) or saphe-
nous vein (behavior) the animals werea monitored for 20 mzinutes or a 160-trial ses-
sion, respectively. A 10 mg/kg dose of WR1607 was injected 30 minutes before
irradiation (prepared by dissolving the powder in 0.1 N NaOH and bringing the sc|>lu—
tion to volume with physiological saline, 5 mg/ml pH 10.5 to 11.0)., Thelpostinjection

behavioral session was started 20 minutes before irradiation. The physiology animals

were monitored for 1 hour postirradiation and the behavioral groups for 2 hours or six

behavioral sessions postirradiation, . '

The behavioral data were tabulated at 10-trial intervals with a 90 percent cor-

rect response as the minimum acceptéble criterion. The WR1607 injected animals'
i . . :

. 1 1
performance was compared to the noninjected animals' performance using the "exact"
. 31

8,12 S
test, Latency values of the two groups were analyzed using the Wilcoxon signed

ranks test.12

i

The physiological data were statistically analyzed using the analysis of variance
. 11
with a one-way layout for equal or unequal group size. 1 Values were considered

significantly different when p <, 05.

HI. RESULTS

The aortic pressure, venous pressure, heart rate and respiratory rate of the

groups of animals used in this study are shown in Figures 1-4.
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Following the injection of WR1607 a significant (p < :.05) increase vecurred in’
the aortic :pressure with a significant decrease in hea‘rt rate in all groups when com-
,pare’d to preinjectioﬂ values., Wlth the increase in aortic pressure a ciecrease. in
pulse pressuré Ioccurred dué to a large increase in diastolic pressure. The venous
plt'essure_ and respiratory rate also lncreasclad but not to a significant level over pre-
injection values. All indices, except for aortic pressure, I:ehded to return toward:

)

Preinjection levels after 15 minutes postinjection. The aortic pressure remained

" elevated, for approximately. 70 minutes postlnjection.'

After irradiation the respiratory rate increased significantly in all injected

groups when compared to preinjection or control nonirradiated. injected values. The
| - 1 .

aortic pressure decreased to significant levels in the 2500-rad group from 2-4 min-
. 1 . 1

utes postirradiétion and in the 15,000-rad group from 1-2 minutes postirradiétion

when compared to preirijected values; but no significant change was observed in the-

© 4000-rad group. When compared to the WR1607 injected controls, a significant dif-

ference in aortic pressure occurred from 1-30 minutes pbstirradiation in the 2500~

!

. ]
- rad group, from 1-9 minutes postirradiation in the 4000-rad group, and from 1-60

minutes postirradiation in the 15,000-rad group. The venous pressure and heart rate

did not change significantly from préinjection values following irradiation. The heart

rate in the 2500—1‘:ad group was significantly higher thanrthe control injected group up

to 10 minutea postirradiation.
The percént correct and latency data are 'presenfed in Figure 5 and Table II.

Each point in Figure 5 represents either the percentage of correct responses or the

average time required to complete a response during a 10-trial problem.
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ethanethiosulfuric acid and irradiated
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No significant changes in percent correct trials or latency were observed in the
session following the injection of WR1607. After irradiation a nonsignificant decrease
in performance and a nonsignificant increase in latency occurred during the first four
10-trial blocks of problems of the first postirradiation session, Animals which did
not receive WR 1607 displayed changes to below acceptable values in these indices and

did not return to preirradiation values during the tirst 100-trial session (Figure 5).
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Figure 5. Behavioral response of animals injected with 2-(n-decylamino)
ethanethiosulfuric acid and irradiated with 2500 or 4000 rads
of mixed gamma-neutron radiation
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Table II. Average Behavioral Response with Ranges
before and following Irradiation

Trials Latency
(percent correct) {seconds, trial)
Interval
2500-rad | 2500-rad | 4000-rad | 4000-rad 2500-rad | 250Q0-rad 4000-rad 4000-rad
control injected | control injected control injected control injected
Preimection 99,2 97.8 96.8 98.0 1.13 1.25 1.32 1.49
) 98-100 | 94-100 | 95-100 | 95-100 .98-1.98 | .95-1,69| .83-1.87 | ,88-1,89
99. 5 98,3 1,31 1.6t
Postinjection - 99-100 - 98-100 - 1.02-1.79 - ,94-1.96
Pulse
) 71.3 99,5 29.6°"| 9Ls 2.16* 1.79 3.42"t 1.79
0-10 minutes
34-98 92-100 | 10-64 76-100 1.11-2.64 | .98-2,63 | 1,06-5.00 | 1.10-3.11
10-20 minutes 73.4 99.17 36.6"% ] 98.8 2.09° 1.43 3.75%" 1.43
0-100 | 98-100 0-96 96-100 1.76-2.64| .92-2.01| 1.10-5.00 | .80-1.76
20-40 minutes 99.0 99,0 72.3" 98.9 1.21* 1.49 2.18* 1.56
98-100 | 97-100 3-94 98-99 L97-1.40 | .94-1.81] .78-4.71} .u8-2.05
, 94.5 93.2 63.8° 82.0 1.79" 1.81° 2. 49t 2.3t
40-60 minutes ; )
83-100 { 84-98 20-97 59-96 1.05-2,34 { 1.18-2.24 ) 1.19-4.10 | 1.49-3.21
) . 97.7 87.2 87.0° 54.2° 184" 2.06" 2. 53" 3.15*
60-80 minutes .
95-99 41-100 0-98 0-97 1.29-2.48 | 1.27-2.71 ] 1.48-5,00 | 1.48-5.00
§9-100 minutes | 98-8 83.3 70.6 48.8° 167" 2.14¢ 2.3¢" 3.36!
96-100 | 10-100 1-98 0-98 .99-2.21 ) 1.01-4.48 | .86-4.32 | 1.43-5.00
7 + + + +
98. 7 81.3 79.2 69.0 1.60 Lt | 2.23 2.70
100-120 minutes | - g, )4 0-100 | 38-99 5-9y 1,08-2.21]1.14-5.00  .89-4.20 | .99-5.00

* significantly different from WR 1607 treated group at .05 percent level
* Significantly different from own preinjection group at . 0 percent level

The animals receiving WR1607 maintained percent correct and latency values
near preirradiation levels until the third session postirradiation (40~60 minutes).
During the fourth session following irradiation (60-80 minutes), in both the 2500- and
4000-rad WR1607 treated groups, the percent correct responses decreased. The
WR 1607 injected animals' values were not significantly different from the control

groups’' values for any behavicral session after the first 100-trial session post-

irradiation (0-20 minutes).
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Following the injection of WR1607 the animal appeared to become very appre-
hensive with increased movement in the restraining chair. In most instances the
animal vocalized during the injection. This period of increased activity lasted for
7-10 minutes postinjection and usually culminated in the animal vomiting 8-10 min-
utes postinjection. After the animal vomited the period of apprehension appeared to
end with no further overt effects of the drug being evident.

Following irradiation the WR1607 treated animals appeared much more alert
than nontreated animals for 30 to 40 minutes. After 40 minutes postirradiation there
was no discernible difference.

IV, DISCUSSION

The data obtained in this study show WR 1607 to be beneficial in eliminating the
early transient incapacitation (ETI) period observed in monkeys receiving a single
pulse of 2500 or 4000 rads of radiation.

The physiological mechanisms which produce the ETI period in the monkey
after a supralethal dose of radiation are unknown. Therefore, it is not possible to
define the mechanisms by which WR1607 is able to attenuate the radiation effect in
the monkey. From the data presented in this study it would appear that a state of
hypertension was induced by WR1607 through the beta adrenergic -like properties
attributed to the compound.4 Other investigations have indicated that the ETI may be

*,14,16

initiated by a change in blood flow to various areas of the brain. Pretreatment

with WR 1607 because of its adrenergic propertics may innibit these changes, thus

alleviating the ETI period.

*Unpublished: Turbyfill, C. L. and Flinton, J. H., Armed Forces Radiobiology
Research Institute, Bethesda, Maryland
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The chemical properties of WR1607 must also be considered to elucidate the

mechaniams by which this cless of compounds attenuate radiation injury. Since the

‘amlnoetbanethlols can be cleaved hydrolytically, the radioprotective mechanism of

WR1607 may be due to a release of sulfides by hydrolysis, freeing the thiol group to
form mixed dtswldes.6'7 However, the radioprotective mechanisms of WR1607 are
at this time speculative and further research in this area is needed.

Although WR 1607 shows promise as a radioprotective compound, it has proper-
ties which may limit its use in mtm.4 It must be given prior to irradiation in order to
obtain the radioprotective effect. In addition, side effects such as cardiac toxicity
and vasoconstriction occur following its administration. In the present study a dose
of 10 mg/kg was used which is approximately one-third the LD 50 dose. At this level
the undesirable effects were observed but the degree of physiological or behavioral
impairment did not exceed accept~ble limits., However, due to the toxic properties of
WR1607, future investigative effort will be conducted witk less toxic compounds, such
as S-2-(3-aminopropyl) aminoethyl phosphorothioic acid (WR2721AF).

V. SUMMARY

2-(n-decylamino) ethanethiosulfuric acid (WR1607) was given to monkeys (10 mg/kg)

30 minutes prior to irradiation to investigate its effects on behavior and physiology
during the early incapacitation period. Following the injection of WR1607 a sig-
nificant increase occurred in aortic pressure with a significant decreas: in heart rate.
N» significant changes in percent correct trials or latency occurred following the
injection of WR1607 in trained monkeys. After irradiation with 2500, 4000, or 15,000

rads the WR1607 injected animals displayed a decrease in aortic pressure from the
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elevated levels following injection. The decrease in aortic preasure was significantly

different from preirradiation values 2-4 minutes postirradiation in the 2600-rad group

and from 1-2 minutes in the 15,000~-rad group. The respiratory rate lnorpased sig-
nificantly in all irradiated groups postirradiation. Trained monkleys receiving

WR 1607 did not display a decrease in performance durllng the usual FTI period (0-20 "
minutes postirradiation) following a dose of 2500 or 4000 rads. Trained monkeys not

receiving the drug all displayed a decrease in performance below a 90 percent correct

response level in both the 2500~ and 4000-rad groups. The physiology and behavior of

WR 1607 treated and untreated animals were not significantly different after the first

20-minute postirradiation period.
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