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Contract Number :  D A D A — 7 3 — C — 3 0 4 1

PRE VENTION OF H E M OGLOBI N UR I C N E PI IROSIS - Pete r V. Sacks , H . D .

F I N A L  SCIENTI FI C REPORT

19 7 3 — 1 9 7 4

Human s t ud ie s  on the e f f i c a c y  of d e x t r a n  i n f u s i o ns  for
the p r e v e n t i o n  of e x p e r i m e n t a l ly induced hemog lob inu ra  were
d e f e r r e d  upon inst ruction from the Army I n v e s t i g a t i o n a l  Drug
Rev iew Boar d p e n d i n g  the outcome of preliminary expl’riments
on two anima l species.

R a b b i t  e x p e r i m e n t s  were pe r fo rmed  f i r s t , to s t a n dar d i z e
r ocedur . ’s and m e t h o d s  . We f o u n d  no cvi  dence of D l  (‘

(Ii1 ~- ; f; ~J na~~~J m t  r , iv a sc u l a r  c ou gu l a t  i o n )  . ‘l’li ~~~ i x L i in  i L . I ( ~ 110
e f f e c t  on t e s t s  f o r  DIC , or on the  c l e a r an c e  of p lasma hemo-
globi n. The urinary sediment showed no abnormality .

In  baboons , c o agu l a t i o n  s t u d i e s  showed a modera te , a l t h o ugh
s i g n if i c a n L , f a l l  in p l a t ele t  count  w it h  p r o l o nga t i o n  of the
partial thromboplastin time following the infusion of auto—
logous h e m oly z e d  w h o le  blood , and  s h o r t e n i ng  of the t h r o m b i n
t ime  a f t e r  d c ’x t r a l  i n f u s i o n . F i b r in  s p l i t  p roduc t s  developed
in 4 of ~ ‘x p er i m e n t s  : u ft e r  hemolysa t e  i n je c t i o n , w i t h  the

r. sugges t ion  of a f a d  ii  t at ed  response when d ex t r a n  was in  f u se d
p r i o r  to the homo l y s a t e . We conc luded  f r o m  these  s tud ies  t h a t
t h e  i n d u c  t. 1 ( 1 1  O f  C U t  0 eXp e r imen  Ui 1 homog lo b i  nemi  a in baboons
u si n g  d U t  ( I l O ( J O U S  h1CI!1Oly ~~ed whole blood i i . su i L c d  iii the  Ik ’VI 1O~ )

m on t  of m i l d  DIC , and th at a p r e l i m i nary infusion of 70,000 Il~V doxtran may f a c i l i t a t e  the  development , or iriipede the c l ea rance ,
of fibrin split products. None of these changes approached
l ev els of c li n ical  si qn i f i c an ce so tha t the response , when i t
occ urred, could be classif ied as mild , subclin ical , DIC.

Prior to t u e  granting of the contract we undertook standardi-
zation of the experimental model in human subjects. Autoloqous ,
St r o n l a — c o n  t a  i f l i n g , hi uninq I ou i r i  s o l u t i o n s  W Oi ( ’  ~)r epar e ( 1  by f r e e z i n g
and t h a w i ng  whole  blood and the  r e s u l t  i n j  I ys~it os  w e re  in l used
i n t o  our selves  and othe r hum an  v o l u n t e e r s .  In o ther  e xp e r i m e nt s
h 0 l I ~) (j l O b i nu r i a  was induced by the  rapid  i n j e c t i o n  of s m a l l
vo lume s 01 d i s t i l l e d  w a t e r .  Non e of these procedures i n d u ced
u n t o w a r d  symptoms . Repl i cate t es t i ng  a f t e r  i n d u c t i o n  of hemo—
g l o bmn e m i a - h e m og l o bmn u r i a  in human  sub jec t s  d e m o n s t r a t e d  no
ev idence  of  DI C.  U r i n a r y  sed i men t s  r emained  norma l t h r o u g h o u t .
We concluded f r o m  t h i s , and f r o m  the work of o the r s  who have done
s i m i l a r  ex p e r i m e n t s  in humans , t h a t  the i n d u c t i o n  of hemo—
g l o b i n u r ia  w i t h  autologous hemolyzed red cells produces no DIC ,
r ena l  damage or unp l ea san t  side-effects.

P We performed in vitro experiments with dextran and hemoglobin
using column chromatography, cellulose—acetate electrophoresis
and membrane ul trafi l trat ion, b ut .  were undable to demonstrate
complex formation between the two molecules.
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On i n s t r u c t i o n  f rom t h e  Ar iay I n v e s t ig a t i on a l  D r u g  Review
Board , expe r imen t s  desi gned to examine  the e f f e c t s  of 6%
D e x t r a n - 7 0  on induced hemog lob inemia  and hemog lobinuria in
norma l human subjec ts were again defer red. The Board was
concerned by the proposal to use autologous stroma—containing
hemoglob in  so lu t i ons  (whole  blood l y s a tes) in these s t u d i e s .
A sub j scqu ent  opinion of the Board (repor ted to us ve rba l ly
by Maj. B. Brient on 30 May 74 indicated that the use of
autologous stroma-free hemoglobi n solutions to induce hemo-
globinurma would be permitted . The study protocol was redesigned
to use autologous , stroma—frce hemoglobin solutions to induce
hemoglobinuria. Because the production of such s t r om a — f  roe
hemoglobin solutions requires considerable proccssinq, it was
q ues t i o n e d  w h e t her  such sol  u t  i o n s  shon I d  be ci  ass  i I i ed i~~ a

u r u g  tu e r ap y  regul 1 ing permiss ion £ rum th e Al 1)1W ci ’ use an
an t ln v e s t i g a t i o n al  New Drug t — — e v e n  t hough  these au to loqous
solutions were to be used to gather experimental data and not
for therapeutic evaluation. We await a ruling by the AIDRB
on this point and have been obliged to defer these studies.

A single p a t i e n t  with paroxysmal nocturnal hcmocjlobinuria
(PHIL) was given 6~ Dextran—70 in s a l in e  on two separate occasions
d u r i n g  phases of active hemoglobinur .ia. Simultaneous measure-
men ts of plasma hemog lobin levels and urine hemoglobin outpu t

~~~ (m y / m m ) were made before , during and a f t e r  the  i n f u s i o n  of
uextran . D e x t r a n  was rapidly effective in halting hemo—
globinuria on both occasio ns. It is no t cle ar whe the r  t h i s
e f fe c t  is med ia t ed  a t  the level  of r e d u c i ng  in t r a va s c u lar
hemolysi s  of PHIl cel ls  or th rough  an effect on the renal clearance
of p lasma hemoglob in .  F u r t h e r  pat ients  w i t h  ac t ive  PN II need to
be studied to establish dextran ’s mode of action. Such patients
are difficult to come by.

Pending clarification of the status of our studies on
induced hemog lobinuria in normal human sub j ec ts , we i n i t i a t e d
further experiments In rabbits in an attemp t to develop a
satisfactory animal model for chronic intravascular hiemo lysis.
We showed that adaptation of ultrasound and  w i r e  w o o l — c o n t a i n i n g
prostheses to extracorporcal arterio—venous shunts in  r abb i t s
did not provide satisfactory models for this purpose.
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