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patented invention that may in any way be relat ed ther eto .

The animals involved in this study were procured , maintained , and
used in accordance with the Animal Welfare Act of 1970 and the “Guide for
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‘II . M~STRACT ( t ~t I l t  I~ tit’d )

D i s t r i b u t i o n  spectt ’iet i t .Ion studies foun d that  the onset t ime 01’ t’n ~’h U I :

~~~ an exponential  d i Ut r i t l u t  t on , and t5he durat ion ot enc’ h episode was •~~~ t h or  1111
i ’ Xj ’ s n t ’Ut  1111 , r  Weibul l d i s t r i bu t ion . The presence of ~- i m 1 1 . a r  d I s t r i l i l I t  0 ! i -
l ’ C 5 1!~~i many’ exper imen t s  suggests that the sane Iheellan I SI’! I lit work I t t  t ’s~’h U t  IUI\

~tnd t’p isode , d i f f e rin g  only in In t e n s i t y .  
~~~ i t t t d  ~~‘!T I s u i t d  the t ’t ’ft- , ’t I “t . t~~ r i ; t

t o t ’  50% emetic response to be 46 rads (Co~ 0 , ‘20 rt lds ,’I! u I i  , tti’id tha t  met.
reduced the  F~~-0 to Y1~ rads . Dose rate stud I es I ud I l~nt  ,‘ U r e 1p i l  r emer t t  t’, ’!’ U t
least 10 animal s per t reat ment group in making intc ’t -~ r 5 ’o 1 ’ oI I~~ I ’ l t I ’  i t ; h . II ~ i; . ~~

ra te  and d e U ’ i ’~ p t I v e~ etu dies Indicate the need for f lU’  F, ’ t ’y ’ ; t  t ’rnst Ic invest  I~.t i t I , ’ i t ~
I! ati itv t’rnge rhesus monkey , if e.mes is occurred , the r t ep! eI )de (‘ ‘ O I I ~~ Y’Ot ~ ‘I

:tC mm pos t i r ratha t ion , followed In about ~S mm by a :ecc’ n~ epi sode , an d i t
- 

- t lit’ ~~ n~ I by a t h I r d  and ii; t
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‘ I~ E~ ,~~5-TC~3Y ( 197 1— 1977): A1~ A~~~~~~T~

INTRODUCT ION

T~’h~ s report suznxrtarL es the contents of the USAF School of Aerospace
:-~€dicIne Radiation Sciences Division ionizing emetic repository from
1971 to 1977. This period includes the 21 studies listed ~ri Table 1.
Ar a group , the studies contain a wide variety of experimental
parameters prepared by different investigators interested in unique and
somet ir’5es specified situations , and emesis data was collected incidental
to the primary objectives of their experiment . Nevertheless , the emesis
data can be viewed as pilot studies reflecting on this common syndrome ,
reool~r 1izing that the experiments were not designed for elaborate
‘:edelir5g e f for t s .  With this in mind, we grouped the studies a posteriori
on the basis of the analysis permitted by the data collected as follows :

DistrIbution spec i fication (Studies 2, 18, 19, 27, 30 , 33)
determinations (StudIes 39, 141)

Dose rates (Studies 31.1, 31.2)
Mixed rates (Studies 36, 37, 38, 140)
Descriptive (Studies 3.1 , 3.2 , 26 , 28 , 32 , 314, 35)

Computer programs used to examine this repository are documented to
provide continuity to this data base. Brief explanations are given so
nonprogratnuers can access the data to update and/or pursue additional
;o’al ysi s .

We ~se the operational de f i n i t i on  of emesis given by Fleisebm an and
r,.3:~ -ci5 t c E  ( 1 4 ) .  That is , an emetic episode is defined ar a “series of
t h r ’- - r’r more reflexive movements consist ing of coordinated mouth
C1 3 nj r t ~ E , op isthotonus , and maximal abdominal musculature contraction.”

~aterep isode t ir3e is defined as “3 or more minutes between the last
(~ ,et~ c movement of an episode and the first emetic movement of the
s~lsequent episode .” Note that this definition includes both productive
and nonproductive episodes . This is necessary because monkeys have
cheek pouches and can conceal or retain vomitus. Thus it is intended to
ir.iicate when the subjects are distressed beyond the stage of nausea.
Appendix A Illustrates this definition by graphically portraying the
temporal nature of the emetic responses for subjects in the repository .
Sources of va ri ation evident in these figures include:

a. Whether or not a suiject will experience an emetic episode.

b . N umber of episodes experienced if there is etnesis.
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‘ rad 1 1 , 1 4 1  I n  rat ~
- - I 1111 1 ar 1~

I t I l t ’ l ’ I l ’ .’.h ” i ’r s~~’ 00 l1~~’0, ~~~ I V i ’  u ’t 1 Ss ” ’14 ’ :I ( I t  ‘c I ’ f l ,S i r J j n  WO rI ’  go -lI I or I 1 1 1 1 1 ,

1 ,~ i~ o,i 1; 111 1 11 , t IIeIi  ‘Cue 4(01-il ~,j  }1~ \’ 0 exI-ec t t’d the number of t’s’IIp :’ 4. -dus ’ t 14 ’ !’
opt i i c o e s  : tt  “0 x’ad:’ ‘s- Ill , ~~ i’ads ,’m t n , and 1’~~ ra ils/m m t o  be greater
11141 :: t t I C ” 11 1111 4L’( ’V ot ’ : : , ‘ : ,  “ “ ‘i 414’ t I Vt’ op t sode’:: at the  1.’ m d:: ‘m l n rat-f ’ -

‘uiC ” l ’ t ’ In c o n s i  steno i C ’S oni:  be a t t r i b u t e d  to’ t h e  0 rep l icat  05 144 each (‘01
L ”~ t he data mat-i’ ices (see Tahi t ’ 10 . ~~~~~~~ many quest icrn s V01 ’ :teictol wi th
t - ,~~” UtUe data.

Coimnent 14

C’1 1 S L ’ t  and of f set  t imes can be measured from three  d i f f e r ent
ot l i t  t ag  pc’ ~nt when the machine Is  turned on , when it is tlll’ned off ,

- ‘ ‘C l ’  ~ I o’o r c’ane r~ - ’c  I ftc ’ dose i s  deli~-ere~I regardless of when I ho ’ !vn0 11114e
wa : t urned 011 s,’r ot ’f. When oneet I s  measured from machlne~~on , a
:-o~,- 1114:1 ) 011-1 b I as I s  I t~t rc’iluc u ’d since I,owor do l e  rat (‘s t IIk C I s’I1~1C’I’ 1 0

~o1 iver at: effect lvi’ dose ‘c t’ radia t ion t o  the subject In t h e above
t (  t h:& ~ t I r i c  I s ’ dol t  ~‘(‘ i~ 14 14 (5 mu d s  ( h’~’co for t’in~’s t s:tl’ t rao- t o~1

1~: or,: 141 1 s ’8514’ t 1 1 1 5 , 1  551 ’ t I l t ’ I t i 1114’S t lien ~‘u ’ ~et ~o’ I’ f~~;’t 4, t i OtOl ~~o il sI measure
I 1 1 4 4 1  1 51,; ’ l i t  I,t ’ t ’ l l  t h u  d e l  l~’c ’x -y of no u ’~ ;e t  ho d~’:e and I ho 4, 11414’ (‘1’

It ; ’l ’ i ’:i r Io l i ,’t’ d i  sappearance of 0141t’5 i t :  - I t ’ ~~ ‘ t : i ’  l’ate has a 1-h y sic’iogical
0 ‘ (; ‘,,l 1 on onse t  / l’t’:’et  t im es , then these I ng t imes should chang e at
V O l  l s  111~ di” Se.’ t ’ i i  I i ’s -

Oubtract 1011 ol’ t i t ” 4, hot ’ I c .Iel i~’ ei’ i4 l4 t~ :‘nd;; e l i m i n a t e d  sl I ev I
do ;1t ’ r at e  ef fects on onset and o f f set  t lines - For exarlp to , onset

I 1’O’: ’ I , C ” i l , i l t IO ’d (rots ninch I n e— on were 107 .0 ml  n at - 1” r a ds/mI  14 and I~~ • 111, 1,

‘~1 1 ‘‘ - 0 1 4 5 1 1  ‘114 1 14 . Tilt ’s e arc st a t ist  I cs 11 y significant di ffer enoes  -
,“ 111’e ’t t :1 114 ’S tiIt7IiSUOi ’d ‘1 s ’141 L1t ’l iV o r  01 14 144, ’ r l lds  Wc’t0 ’ ~~

“ 
- 0 1 1 4  at  1’

r:id - 1:1 I I I  ;t:td 141 ’ • 0 miii :it ‘
~ rt’.d S ‘ri i n  1 4 - l I s t  ttt’e not t 4411 1 st i i ,’ u i i  y

1 1( 1 00 0 1 1 1 . T h i s  i isj’I 105 t hat the di t’(o 0r1ls’I’ dot c-c t cot ~ i: r t  Udy 31 wer e
1 1, 0 0 , 1 ‘OC’5 d c ’ 4 , 4 ”  ,t;0’ 1” rat e , nod t hat  1114 ’ i ’ h , \  1 ‘1 ogi o at  I ~ I r :l~ ’1’ t ;~ 1~~I

4 4 1 1 1 1  ~ t’t ’t W t ’e.•t ;  I~ ‘ s- ,s l l :  Sl i t ;  ;t: , u 1 j ~ :‘ nds r , : i1:~ ~ ‘11i 5  1 1 4 1  .1, 111 ; 1 1 0  hi l t  t LI ’
‘10,141 1411 ~t 4 0 0  101 ~~t t i ’0 I I V  C ’ “Ii14 ’t  I , ’ sIo, ’ t- -

l x i  • W i ’  5 1, ’ ‘\‘ i ’ c ’ I , I :415’ I’V }’; ’ t I  ( - ‘ i ’5, ’i’ i i  ‘, ,  ,t i  S, ’ I . 1 S I I  o
4 1 1 1 1 l o  1 i l ,; , I ’ I e ’ : - t  10 4.’ 1- - t , ’ :’ r ’, ’ ; tt  014 4 4 1  s~, 0 !‘R: ;t  115,’ :- , - 1, i ’ ,) u l  C ’ S  1 4 1  s ’ l 1 C t ’  —

1 I t o  t ~~ - ‘, i ’ 1 C ’1 l 140 i  i~~ l I t ’ p1’s -i ’ ti I I ,V s I ’ 1 l ,~ r o t  I 14~~ 1 11!’ II1I ”~ I
I .~ ~

‘ - t ‘ t I l t S  4, 1 , 1 1 1  i t  15 1 1 0 4 ’ . 1’~~i’ 14- iS  I I I ’ I I  : 1 4 1  , 11 ‘ . ‘V i ’ - I er r or  111

d WhI t ,  ~~ i ’ V I  i:d ~~ i 4 ,  I:~ :‘ s i go 1( 1  ,‘ 4 ( t I I  d OSe .’ 1 4 1 1  0 ,~~1’ l I l t  tig ot ’t’to ’ t

4 , 1 1 4 - 11  1 l o re 511 111 , 1  he ‘ 1 1 ’  . i’l ‘yj ’e T I  u ’rro!’ 15 s,’sW’14’ 1 1 I C ’ ,; W I l t - I ,  0 I i e~
( L s ’ s ’ i ’ I Ii t hit,’ 114111 lOs j ’ ’ t  1 , 1 0 1 0 4 , 1 ( 1 ’, I t  l~; 1~ t 4 ,~~u ’ . t O O  t h i S  dli i  14 ~r t  , a Typ o
11 errol ’  i s  001-20 1 1 I i - , ) % , t l t ’11 , ‘ l l t ’ ( 1 11,1:: m : t ’ i t  1;oi’ :11 1 1 1 4 1 1 ’ )  ,- t t , t ; t  , h , ’l40 1-nt e’ nor
fast  i 1’~ i 1 ’ i ’~~ 1 4,’11( ’!1 I t ’ , ‘ i- e- sls’i’. I ~1 have l o s t: 14o ’T1’C . We be l l  ( ‘Vt ” t1’~hi,’ t he s 1 4 1 - l ’ m t  I ! : ,  I’I’I’’,O’tl 1, 1 ’ 1 1 0 1 1 I ’ll —
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1’ - 011: o - Power  1.04 C ’s (or t 05 t I l’ig t he  h.ypothe~ I ot ’ to” ,tC ’:1 C’ r t t t  C,’
t ’t ’4 t ’ ~ I 1U’l, ’l lsS t’ ,15 ’5C,’ rat  05 -

C,’ 011 irnat ~‘s ~‘ o are e~~sot: t I al t ~“ ~‘nstu- e t hat  ‘,-1’erat I~”titt 11 ~s
111”  1 ~(i~- o:-,t I t  t’ferences otiti he di ’ t cc ted - It :  the ahove example ~0 14111

S ,‘ I ’ O - .14’1’ I e,,1 a dl t’t’e. ’ret ;~’e.’ c~’ ‘I , ~ standard 3,e~’1 at 10115 4, t : s ’t lSs ’t I i~~s’~ - 111

IO’ ’il —~ ‘O4’1 si app  I i  cat I ~‘ti:; i t  i gilt turn out that sinai let- dl t~ t er ences  ‘L I I
- u  I I I r,o’s , :tav 10 f l , I t I ) ort’ re levant  sIt fferenct’s (or Oct c c l i  on - Thi :1

0 ~‘ i i  ( 11 1 04 00 1 t ’I’ snr ~pl e s I es . We re ,’ otiu:it’t:O at  I c t , st  1 0
:‘i,t’ ’ ~‘ s ’ I  4 4 1 0 4 1 1  14- COl t 4-11’Ciii’ l ’s ’ I ’ l I t  0 rg t s ’1l ~ ’ 55 “:i :pat ’ 4 1 - 5 5 0  -

I > i ’I~ ‘S,’i I ’ l - l -  ,~‘tttdtes ~ 37,  ~~ ~+ 0 )

M et ho5ts

~,1 t u d  I es , ~‘T’ , , and h O  represent a departure from ~‘t’ e~’ I OtIS
t ’xpertmerlt s in that  they cal l for scenari~’—sp e c i f1c  profi1e~~ Table l~
summar Izes  the i r  experim ental parameters - All t’our studies in this
section use mixed ~loac rates prot racted over re’tntlvely long exposure
1’t’rlods (~~~—7: h” . These studies  must be t’Iewe d as p ilot stud ies  due t o
t l:i ’l r  am~ill sample ~ 1’~e:: and t h e i r  un ique dose p r o f il e - s .
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TA3LE J01’. MZ ~~V RATE EXi’~~ IM~NTAL PAT’,AME T~~ S

S’-l’.Lence Dose rate Du r t i t ± o n  t ’ir , -’ ic:~~- rate Is L ive n

Study it’ (Task • ~~- . work per iod 11/12 h ) ar,d Stu5Iy 3’~ (Tesk ~~~; ws.rk period 201/12 ii)

1 27 , t rsde/xnin 2 mth 0 h
2 9L8 rade/h .62 h 1 11
3 9 9  reds /h 10 lIt 2 1.
[4 21.6 x’ads/mio ~ info 9 h

Su~~~ary: tic , dose rates ~~t&L exposur e p e r l c-tl T,~taI il~i1iep i~ astric dose
12h  302 ra4,e

Study 3e (Task = PEP; work period 9/72 h)

1 13.5 reds/mm 10 mth 0 h
2 10 rade/h 10 h 10 into

4 
3 1.05 redo/b 62 h 10 h

Su~~ary: Nc , dose rates Total exposure period Tcta,i r:depigastrfc doee
3 72h 300 reds

Study 39 (Task PEP 4 1-IAPT; work period • 10/10 b)

1 50 reds/mb 2 silo 0 ii
2 17 .5 rad./min 2 mm 1 b
3 7 reds/sIn 15 miii 2 b

- ‘ 1000 reds/nm 2 mlu 7.5 lIt

Sur ary: No - dose rates T~ta1 exposure period Total midep iga str ic dose
l O b  1[4~t0 rads
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. ‘ ‘ u - l I e S  3tI Iutd useS ~ I~i ’ sane prof i le  to study t he- e f f e c ts  of
1~ ’t i’ N ” ’ 1 it 1V e  (~~+~ and n e g a tiv e  (~~_ )  re inforcament . ~~iimals were
1:- t ro d ~c perform ISer ,t i ca l  t a sks  with different  rewards and were

I , ’ t d et : t i c a . l  r a d i a t io n  profi les . One group received food
;- 0 i .t’ I~~ (or S 4- ’o r r eo t  response. The other group received no f ood  but a
~1I, s~~ w h o:: they made an incorrect response——negative reinforcement .

Tht’~~o i~ shows the number or ’ animals in each study that had at least one
I c  ep Isod e.

I’Ar2.E 13. ~‘l1’141C RESF0N S~~ IN s-rt’tmrrs 36 *341) 3?

Food
Stu dy 344’ Study 37

1’- D. Total

n~e~ tn 1 [4 3

4 Nc’ e~ies ts  7 1 10

N~I’ . of subjects 8 7 15

Results

t”~sher ’13 exact t e st  ( c .  10) found no difference in the proportion
or ’ emetic responders between the two studies at the lO~ level of
#- -i~ n i f i c a nce, This f in d i ng  is a result of the sample size selected . If
:1, shock animal s had vomited , Fisher ’s exact test would have found a
s : 1 n i ( ’,~ ’ar,t difference between studies at the .0~ leveL Attent ion must

1 4 1 1 U to  the questions t ‘be answered and the sample size selected to
~nsver these quest  ct’.s -

I t  would he l I l C t ’ I S  s,o’ml’are study ~~ w I t h  s tud ies  36 and 37 as
t i :&’’- ’ ’ .tt’ I d i C , ’s involved  ~0C—1’as t  total midepigastr i c  doses. However , as
Co: Iln’ t ’r t -4 - t t ’d in Table l h , ~ t l t s rher  of d i f ferences  between th ese studies
a r t - based solely on ~eI e c t e d  exper iment-al pa rameters .

TASLE I i. . ~~FFR I~~~STAL FARA~~~r)~~S FC1 ST’JDI~~ 3t- , 37 , A.ItD 38

5tudte~ ~4- er,3 17 Sludy 38

O t .c re te  ~vo t .I ft nce (lever pres.un&

Stationery subjects MotiOii

[4 , 3 1 I ~~~~ r cus t  ,I,~s, ralu- s , ,Iurstton•, 1 ,it~ t’ere14I 5t,,’t- e rates , ‘j, ra tbon s,
I t ie rs  ,‘i’ s ,tc ’ t : :  I st r at t o n  ~r,1 t ‘, ‘:r r -  c’f ’ at ~~~t n i ,t r et b on

[4 v5’rk sen stone v I t l l  j’~ -ejnuts ‘) 1 .‘-lIt v,’rk sessions with rest
res t  pe r iods between seistonS peric’.ts ~~~ 1’~’ h or [4 h between
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X ( - t i  1 ? ,  I t ’  t ’X l ’r  I m e ’ i i t i :  rn i t v  provi  (I t ’  n i  ~‘ t ’ :n- I ‘ n  1 :4  t i ’ I , - : : ,

— ‘I ’ e ’ r - t  I ii ~i I t ’  t ’i’ t l t ’  i’ t’ f’~ C(’ I I I I  1, 4 4 1 , 4 ; , - l i U ’ l l ’ t - S  .

144 . I , ’ l -  I I ~~~ 1 t ’ i  t i m e ’  d i  l t t ’ i r n t * - - , 1 (01  I i s-  111U1U ’ , ‘S , ’ t I ( ’

- ‘Pent I ng t’e’t t- I me di  t ’f’ert ’nces fo r  do t i e -  r u t  e :;e-quein’en -

d . Tet ; 1. 1 t ig f ’o t’ task dl I’ 1 er ’llce ‘t ;  r I lie ’ ii~uiir I , ’::,’ pro f ’i ~I

F:ach o I ’ t-he ’ rie areas can be nyr; teinit t- icn, .l I y e’XtLm I ned and t h u s  pr ey i dein a
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APPENDIX B

r t : ”~ ~- :in SC-IJRCE CODES

- ‘ - ~-r,~,i ;- : F n l i st ing  of computer source codc- s ~‘1’~~r~ v!~i r1i
~- r ’~- : ’ - - r t  reposi tory analysis and ma in t ennn c -e  was possible . Th ~~~~~~~~
fur~’~ i~~ ’r  include :

~ EPOSITOEY
PLOTE~~
SETUPMOD
DIRECTORY
LILLYEX X
WEIBIJLL X
ANOVA X

DSTAT X

-
~~ rc -pr ~ ate subrout ines  are also listc~ - The inclusior,  of’ ; -  ~~~~ - a-’fl,~~
is ~~~‘ ide:~ ~fy computer too~ s presently in support of this r-eposi~ ory .
Tt  Is  nc t  ;t “how to ” guide .
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