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USAF School of  Aerospace Medicine (AE'SC) 
Brooks A i r  Force Base, Texas 78235 

Minutes of the  USAFSAM Research Committee 
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Place: Bldg. 170, Brooks AFB, Texas 

Time: 0900 

Chairman: D r .  Hans G.  Clamann 

Members present :  Col Robert  L. Johnson 
Col Ar thur  J. Stumpf 
D r .  B i l l y  E. Welch 
L t  Col F r i t z  M. G.  Holrnstrom 
Maj I r v i n g  Davis, Recorder 

29 March 1966 

(Col Holmstrom requ i r ed  t o  leave meeting p r i o r  t o  conclusion.)  

Proposed RDT&E p r o t o c o l  reviewed (see Atch 1): 

a *  - T i t l e :  The prevent ion  of a l t i t u d e  s ickness  wi th  Acetazolamide 
(Diamox). P r o j e c t  7758, Task 775801, Work Unit  775801003. 

b. P r i n c i p a l  i n v e s t i g a t o r s :  Capt Richard S .  Kronenberg and D r .  
Stephen M. Cain. 

c .  Responsible medical  o f f i c e r s :  Capt Kronenberg ( superv is ing  
phys ic ian)  and a s s i s t i n g  Major Robert  G .  McIver, Capt Howard G. I g e r ,  
Capt Al len  Greenwafd, and Major W i l l i a m  Brown. 

d. Technical  ob jec t ives :  To eva lua te  the chemoprophylactic 
e f f e c t s  of Diamox relat ive t o  a l t i t ude - induced  incapac i t a t ion .  Mea- 
surements w i l l  inc lude  phys io log ica l  and biochemical parameters and 
c l i n i c a l  observa t ions .  Experimental  p ro toco l  w i l l  inc lude  modifica- 
t i o n s  contained i n  the  p r i n c i p a l  i n v e s t i g a t o r ' s  l e t t e r  o f  21  Mar 66. 

r .  e. Discussions: D r .  Clamann provided some background informat ion  
on r ecen t  s t u d i e s  wi th  Diamox which provided the  r a t i o n a l e  f o r  the  
planned pro tocol .  He f u r t h e r  made mention o f  the  complementary 
s t u d i e s  o f  Severinghause and h i s  a s s o c i a t e s  on acc l ima t i za t ion  t o  
h igh  a l t i t u d e .  Col Holmstrom d i sc losed  t h a t  the  Amy i s  planning 
t o ' r u n  a major s tudy  w i t h  Diamox t h i s  summer wi th  a l a r g e  number of  
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i nd iv idua l s  (over 100) a t  a l t i t u d e .  In  o r d e r  t o  provide answers t o  
s e v e r a l  ques t ions  t h a t  were r a i s e d ,  the Committee requested Capt 
Kronenberg t o  meet w i th  i t .  One ques t ion  r a i s e d  by D r .  Welch and 
answered by Capt Kronenberg concerned the  l ag  time f o r  phys io logica l  
and biochemical i n d i c e s  between m a t e r i a l  from a r t e r i a l  puncture and 
lumbar puncture .  He explained t h a t  t h i s  lag  was approximately fou r  
hours but  indeed o f f e r e d  no d e f i n i t e  evidence as  t o  v e n t r a l  su r f ace  
of  the b ra in ,  t h a t  i s  the  c e n t r a l  chemoreceptors. He expressed the  
opinion,  however, t h a t  changes on the c e n t r a l  chemoreceptors would 
occur  e a r l i e r  than those changes appearing i n  the s p i n a l  f l u i d  follow- 
ing  lumbar puncture .  
work done by Severinghause and his a s s o c i a t e s  on acc l ima t i za t ion  t o  
high a l t i t u d e  i n d i c a t e s  t h a t  t he  most important compensatory changes 
i n  r e s p i r a t o r y  p a t t e r n  a r e  governed by the  c e n t r a l  chemoreceptors on 
the  v e n t r a l  s u r f a c e  o f  t he  medulla.  These chemoreceptors a r e  s e n s i -  
t i z e d  t o  changes i n  the  hydrogen ion  concent ra t ion  i n  the s p i n a l  
f l u i d .  The importance,  t h e r e f o r e ,  f o r  determining composition of  
ce reb rosp ina l  f l u i d  i s  underscored. To a quest ion from Col Johnson 
regarding how i n t r a c r a n i a l  and lumbar sp ine  pathology would be d e t e r -  
mined on the  p o t e n t i a l  s u b j e c t s ,  Capt Kronenberg s t a t e d  t h a t  a medical 
h i s t o r y  and n e u r o l o g i c a l  examination of each s u b j e c t  was  planned. Col 
Johnson suggested t h a t  i t  would be wise t o  have x-rays of  the lower 
back taken, p r i m a r i l y  f o r  medica l - lega l  p r o t e c t i o n .  
s i o n s  wi th  Capt Kronenberg revealed t h a t  20 human s u b j e c t s  from Brooks 
AFB have a l r e a d y  volunteered .  
need f o r  o t h e r  k inds  o f  vo lun tee r s  a s  s t a t e d  i n  the  o r i g i n a l  l e t t e r  
reques t ing  human s u b j e c t s ,  s p e c i f i c a l l y  r e c r u i t s  from Lackland and 
F o r t  Sam Houston and Fede ra l  p r i sone r s .  
these  sources  were no t  necessary  a t  t h i s  t i m e .  

Capt Kronenberg f u r t h e r  pointed ou t  t h a t  r ecen t  

Fur ther  d i scus-  

This r a i s e d  the  ques t ion  regarding the 

Capt Kronenberg agreed t h a t  

f .  Recommendations o f  t h e  Comnittee: The Committee members p re sen t  
unanimously recommend, t h e  fol lowing t o  the  Commander: 

(1) Lower back x- rays  be made on a l l  human s u b j e c t s  p r i o r  t o  
* t h e i r  use as s u b j e c t s ,  p r i m a r i l y  f o r  medical- legal  p r o t e c t i o n .  

(2) Human vo lun tee r s  f o r  t h i s  p ro toco l  be l imi t ed  to  volunteer -  
ing  personnel  from Brooks AFB. 

(3) Approval f o r  t h e  use  o f  human volunteers  on the proposed 
research.  

m 
IRV HANS G. , M.D. 

Chairman 

APPROVED: L 2 Atch 
1. Cy SMBPP L t r  21 Feb 66 
2. SMBP L t r  21  Mar 66 

colonel, MC, USAF 
. Commander, USAF School of Aerospace Medicine 
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1. T i t l e  of  experiment: The prevent ion ol: a l t i t u d e  s i ckness  w i t h  
Acetazolami&(Diamox). 
21 Feb 1966. 
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SMB SMG 
acbr/ 

Orig ina l  human s u b j e c t  r eques t  submitted on 

2 .  Methods: The o r i g i n a l  experimental  p r o t o c o l  w i l l  be modified as 
follows: Each group of four sub jec t s  w i l l  be placed i n  the  low pres-  
s u r e  chamber one time only fo r  a per iod  of  24 r a t h e r  t han  48 hours.  
This 24-hour per iod w i l l  be spent  e i t h e r  a t  ground l e v e l  o r  14,000 
f e e t  (447 nun. Hg). Preexperimental  c o n t r o l  runs w i l l  no longer be 
necessary.  Approximately 2 hours p r i o r  t o  t h e  conclusion of  the  
f l i g h t ,  an a r t e r i a l  puncture w i l l  be made wi th  t h e  s u b j e c t s  a t  r e s t .  
Simultaneously wi th  t h e  a r t e r i a l  puncture ,  a lumbar puncture w i l l  be 
done and approximately 10 cc. of  c e r e b r a l  s p i n a l  f l u i d  withdrawn. 
These samples w i l l  be analyzed f o r  PG, PCG, pH, l a c t a t e ,  and 
s tandard  bicarbonate .  The sub jec t s  w i l l  a l s o  be asked t o  brea the  
i n t o  a CO, meter f o r  ana lys i s  of t h e i r  e n d - t i d a l  Pco, p e r i o d i c a l l y  
dur ing  the  f l i g h t  and a t  the t i m e  of t h e  a r te r ia l  p i k c t u r e  and s p i n a l  
tap .  Other measrircmcnts as ou t l ined  i n  t h e  o r i g i n a l  protocol  will 
remain unchanged. 

3. P o t e n t i a l  Hazards: I n  add i t ion  t o  those  hazards  ou t l ined  i n  the  
o r i g i n a l  p ro toco l ,  c e r t a i n  new hazards a s s o c i a t e d  wi th  t h e  a r t e r i a l  
puncture and s p i n a l  tap w i l l  be incur red .  
puncture a r e  p r i n c i p a l l y  those of hemorrhage and occ lus ion  of the  
c i r c u l a t i o n .  
5 minutes fol lowing t h e  puncture t o  p reven t  hemorrhage. Arter ia l  
occ lus ion  is a rare complication which would r e q u i r e  h o s p i t a l  t reat-  
ment i f  i t  should occur .  Wilford H a l l  USAF Hosp i t a l  i s  a v a i l a b l e  f o r  
t h i s  purpose. A careful ly-done s p i n a l  t a p  under s te r i le  condi t ions  
p re sen t s  no s e r i o u s  hazard t o  the  h e a l t h y  i n d i v i d u a l .  The presence 
of i n t r a c r a n i a l  and/or  lumbar sp ine  pathology w i l l  be  a sce r t a ined  
before  the f l i g h t  and w i l l  be cause f o r  e l i m i n a t i o n  of t h a t  sub jec t .  
In 'approximately 1 - 6% of ind iv idua l s  a severe, i n c a p a c i t a t i n g  head- 
ache, l a s t i n g  up t o  7 days,  w i l l  occur  fo l lowing  a s p i n a l  tap.  This  
can be uniformly r e l i eved  by having t h e  s u b j e c t  l i e  down. 
t h a t  t h i s  complicat ion can be kept  t o  a minimum by us ing  a small 
diameter  needle  and keeping the s u b j e c t s  h o r i z o n t a l  f o r  a minimum of 
2 hours a f t e r  t h e  tap .  

The dangers  of  a r te r ia l  

A p re s su re  d re s s ing  w i l l  be  a p p l i e d  f o r  a minimum of 

It i s  hoped 

. 
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4 .  Type. ( 1 1  stiI)jccts uccdc*d: N o  change lrom original  protocol.  

5 .  Thc individuals responsible for the planning of the  experiment: 
No change from the or ig inal  protocol.  

6 .  Responsible medical o f f i c e r s :  William Brown, Major, MC, USAF, i s  
t o  be added to the l i s t  of  a s s i s t i n g  physicians.  

RICHARD S .  KRONENBERG, 
Performance Physiology 
Physiology Branch 
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8 .  A :ride rmgn ol' %ea f r m  18 - 40. 
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