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ENDOTOXIN LIBERATION DURING THERAPY FOR GRAM- 21 1 NEGATIVE BACTERIAL SEPSIS. J e r r y  Shenep, Fred 
Ba r r e t t ,  Gregory Stidham, David Westenkirchner and ~ a t r E  
Flynn. St .  Jude Chi ldren 's  Research Hospi ta l ,  UTCHS, and 
LeBonheur Chi ldren 's  Medical Center,  Memphis, TN. 

To determine i f  plasma l eve l s  of f r e e  endotoxin i nc rea se  
dur ing t he  i n i t i a l  hours of a n t i b i o t i c  therapy fo r  gram- 
negative b a c t e r i a l  s eps i s ,  s e r i a l  blood samples were obtained 
from 24 pa t i en t s  present ing with suspected s eps i s .  For each 
sample the level  of bacteremia was determined by quan t i t a t i ve  
c u l t u r e ,  and the  l eve l s  of f r e e  ( f i l t e r a b l e )  and b a c t e r i a l  
cell-bound plasma endotoxin were measured by Limulus l y s a t e  
assay. Fourteen p a t i e n t s  had no de t ec t ab l e  bacteremia o r  
endotoxemia. Five pa t i en t s  with constant  or  decl in ing l eve l s  
of f r ee  endotoxemia had t r ans i en t  gram-negative bacteremia (2 ) ,  
no de t ec t ab l e  bacteremia ( 2 ) ,  or  overwhelming gram-positive 
b a c t e r i a l  s eps i s  (1) .  The remaining f i ve  p a t y n t s  had gram- 
negative b a c t e r i a l  s eps i s  ranging from 30 t o  10 cfu/ml blood. 
Plasma f r e e  endotoxin increased i n  a l l  of these  pa t i en t s  during 
the  i n i t i a l  hours of a n t i b i o t i c  therapy, while l eve l s  of 
bacteremia and cell-bound endotoxin were decreasing. Plasma 
f r e e  endotoxin subsequently c leared i n  four of these  p a t i e n t s ,  
but continued t o  r i s e  i n  the  o ther  pa t i en t ,  associa ted  with 
progress ive  purpura fulminans and i r r e v e r s i b l e  shock. These 
r e s u l t s  a r e  cons i s t en t  with t he  hypothesis t h a t  an t i b io t i c -  
induced endotoxin r e l ea se  may be responsible  for  the de t e r io r a -  
t i o n  observed i n  some pa t i en t s  with gram-negative b a c t e r i a l  
s eps i s  dur ing a n t i b i o t i c  therapy. 
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To s tudy recovery of t h e  pulmonary vascu l a tu re  a f t e r  k s s a t i o n  
of p o s i t i v e  end-expiratory pressure(PEEP) i n  t he  i n t a c t ,  i n f a n t  
lamb, e lec t romagnet ic  flow probes were placed about R and L pul- 
monary ar ter ies(PA) and t h e  L atrium(LA) was ca the t e r i zed  
through a L thoracotomy. 1 wk l a t e r ,  under ch lo ra lo se ,  probe 
terminals  and LA c a t h e t e r s  were ex t e r io r i zed .  A custom-made 
endobronchial tube  was i n se r t ed ,  and R and L lungs were sub- 
j e c t ed  t o  independent, volume regula ted  v e n t i l a t i o n .  I n  each 
study, PEEP (IlmmHg) was appl ied  f o r  4 minutes t o  t h e  L lung 
only. Aortic(Ao), PA and LA pressures ,  l e f t  lung peak airway 
pressure(Lpmax), and R and L lung blood flows(QR,QL) were re-  
corded dur ing and f o r  4 minutes a f t e r  abrupt  ce s sa t i on  of PEEP. 

EFFECT OF DOPAMINE AND VOLUME EXPANSION ON VISCERAL 
BLOOD FLOW IN ACUTE ABDOMINAL DISTENSION (AAD). 214 Deborah Smith-Wright, S tanley  Einzig, Robyn Schu t j e r ,  

El izabeth  Lorenz, and Bradley Fuhrman. Dept. of Ped i a t r i c s ,  U 
of Minnesota, Minneapolis, MN 55455. 

We have shown t h a t  AAD reduces v i s c e r a l  blood flow(BF),cardirr 
index(CI),  and u r i n e  output(U0) i n  t he  dog. To s e e  i f  BF and UO 
could be r e s to red  by dopamine (D) and/or volume expansion (V), 7 
ch lo ra lo se  anes thet ized dogs had t h e i r  abdomens dis tended wi th  
Ng gas  t o  20 d g .  Each experiment had f i v e  30 minute steps--two 
d i s t e n t i o n  control(C) per iods  and t h r e e  i n t e rven t ion  per iods  (D 
a t  lOpg/kg/min; V(D5LR) a t  40 ml/kg/301; o r  V+D). L e f t  ventricu- 
l a r ,  pulmonary a r t e r y ,  aor t ic(Aop) ,  i n f e r i o r  vena cava(IVC), and 
abdominal p r e s su re s  were measured. Animals were s a c r i f i c e d  and 
r e n a l  c o r t i c a l ( r e n )  , small bowel(sbo) , and l i v e r ( 1 v r )  samples 
obtained. BF was measured by r ad ioac t ive  microspheres.  Resu l t s  
(XfSEM, *p<0.05 vs  C; tp<O.O1 vs  C) 

C D V V+D 
(Aop-IVC) (nmHg) 95216 91f 11 113215 97215 
CI (ml/gm/min) 0.08f0.01 0.08t0.01 0.14f0.02 0.12t0.02 
sbo 0.16f0.02 0.23+0.02* 0.35+0.08* 0.6320.21 
r en  3.03f0.53 4.17f0.65 4.10f0.66 4.18i0.38 
l v r  0.34f0.13 0.32f0.15 0.73t0.28 0.58f0.29 
urine(ml/301) 18f17 26f12 92t18* 182f42t 

I n  t he  presence of AAD, both V and D enhance abdominal v isce-  
r a l  BF apparent ly  i n  excess of t h e i r  e f f e c t s  on d r iv ing  p re s su re  
(Aop-IVC). UO and CI were s i g n i f i c a n t l y  increased by V but  un- 
a l t e r e d  by D. Thus, i n  t h e  s e t t i n g  of AAD, V appears supe r io r  
t o  D i n  r e s t o r i n g  UO and systemic perfus ion.  

HYPERURICEMIA IS ASSOCIATED WITH INCREASED MORTALITY 
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Severe t i s s u e  hypoxia results in  deple t ion of  i n t r a c e l l u l a r  
phosphates which results i n  t h e  metabolism of adenosine t o  u r i c  
ac id .  Hyperuricemia (HU) has been a s soc i a t ed  with hypoxic c e l l u -  
l a r  i n ju ry  a s  well a s  increased mor t a l i t y  i n  a d u l t  pa t i en t s  ad- 
mi t ted  t o  a coronary i n t ens ive  c a r e  u n i t  (ICU). We examined ad- 
mission serum u r i c  ac id  (SUA) and ur inary  UA concentra t ions  a s  
prognostic indices  i n  94 ch i ld r en  admitted t o  a p e d i a t r i c  ICU. 
Admission SUA, f r ac t i ona l  excre t ion of  UA (FEUA , pH a r e  shown i n  
HU and normouricemic p t s  a s  meansD. tP10.001, $P*O.Ol.  

n Age SUA FEUA pH Death 
mos ms/dl % 

PEEP 10 sec  30 s ec  1 min 2 min 4 min High SUA 26 31+55 13 . i i 4 .9 t  2 1 . 6 5 6  7.18+0.36* 13(50%)t  
QL ml/min 160+30* 280+30* 330+30* 350230" 380f30* 410f30 Normal SUA 68 51T58 4.8t1.5 2 2 . 3 5 7  7.36t0.10 7(10%) 
QL % recovery: 50+3* 68+4* 79+2* 91+2* 100 Pts with HU had a Figher  morxality,  lower pH, higFer serum crea-  
PA mm~g 30f2* 28f1 27i1  27f1 27f1 27f1 t i n i n e  (1.5 vs 0.9 mg/dl, P<0.05) and a h igher  f r ac t i ona l  sodium 
LA mmHg 13t.5" 11t.6 11t .6  12f.5 11f.5 122.5 excre t ion (2 .8  vs 1.2%. Pc0.05) than did  o t s  w i t h  n n r m n ~ ~ r i r ~ m i a  , ~ -  - -  - - . . -. . . . - . . . .- - . . - -. . . . - 
Lpmax kg 35fl*  1521 1 5 f l  1651 1621 16f1 (NU). HU ots who died w e r e ~ o l d e r  than NU f a t a l i t i e s  (2.6 vrs  vs . - . >  - - 

*p<.01 pa i r ed  t v s  value  a f t e r  4 min recovery 17.5 wks). There was no s t a t i s t i c a l  d i f f e r ence  i n -mor t a l i t y  be- 
Data was complete i n  18 t r i a l s  among 6 prepara t ions .  Cessat ion tween a c i d o t i c  and non-acidotic HU p t s .  Temperature, p02, blood 
of u n i l a t e r a l  PEEP d id  n o t  measurably a l t e r  Ao pressure  o r  car-  pressure,  hemoglobin concentra t ion and FEUA were s i m i l a r  between 
d i a c  output(C0).  PA and LA p re s su re s  and Lpmax recovered com- HU and NU p t s .  We conclude t h a t  increased admission SUA i s  asso-  
p l e t e l y  w i th in  10 seconds of ce s sa t i on  of PEEP. QL, however, c i a t e d  with a higher mor t a l i t y  i n  p e d i a t r i c  ICU p t s  and t h a t  HU 
recovered more slow1 and remained depressed f o r  a t  l e a s t  2 min- should a l e r t  physicians t o  t he  p o s s i b i l i t y  of  profound c e l l u l a r  
u r e s  (p<.Ol). PEEP xas  an  e f f e c t  on pulmonary vascular  tone  
t h a t  p o r s i s t c  a f t e r  airway p re s su re  r e tu rns  t o  basel ine .  

i n ju ry .  

CENTRAL HEMODYNAMIC EFFECTS OF DOPAMINE AND VOLUME 
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Bradley Fuhrman. Univ. of Minn, Dept.of Ped i a t r i c s ,  Mpls., MN 
I n  ch i ld r en  AAD o f t e n  fo l lows major trauma, surgery ,  o r  infec- 

t i on .  We have shown t h a t  AAD reduced ca rd i ac  output  36% i n  t he  
dog. This  decrease  i n  CO was a t t r i b u t e d  t o  e i t h e r  a decrease  i n  
c o n t r a c t i l i t y  o r  a c t u a l  f a l l  i n  v e n t r i c u l a r  pre load.  To e luc i -  
d a t e  t h e  mechanism of t h i s  change we s tudied t h e  c e n t r a l  hemody- 
namic e f f e c t s  of dopamine (D) and volume expansion (V) i n  dogs 
wi th  AAD. 7 dogs were anes thet ized,  paralyzed, ven t i l a t ed ,  and 
t h e i r  abdomens dis tended by N2 t o  d g .  Animals were i n s t ru -  
mented t o  measure r i g h t  a t r i a l ,  pulmonary a r t e r y  wedge, l e f t  
v e n t r i c l e ,  a o r t i c  (Aop), and abdominal p r e s su re s  and h e a r t  r a t e  
(HR). Each experiment had f i v e  30 minute steps--two con t ro l  dis- 
t ens ion  (C) per iods ,  t h r e e  i n t e rven t ion  per iods  (D a t  10 pg/kg/ 
min; V (D5LR) a t  40 ml/kg/30t;  o r  V+D). CO was measured and Sys- 
temic vascu l a r  r e s i s t a n c e  and s t roke  volume (SVR,SV) ca l cu l a t ed .  
(Resul ts  XtSEM, *p<0.05 vs  C; t p < ~ . ~ l  v s  C). 

C D V V+D ---- 
AOP (nu~&) 114215 110210 132f 13 119i14 
CO (L/min) 1.5f0.2 1.6f0.1 2.6+0.4* 2.2t0.3 
S V ( d )  8.220.9 9.121.0 17.8f2.7t 13.822.5 
SVR(units) 74.9t8.7 71.3t9.5 58.3f11 57.4t7.8* 
HR(L.p.m.) 190f9 182f14 148t9* 171f 12 
V increased CO, SV, and decreased HR and SVR. D had l i t t l e  

ALTERED URINARY NITROGEN EXCRETION IN SEPSIS AND 
LIVER FAILURE IN CRITICALLY-ILL CHILDREN, D.Steinhorn 216 M D ,  Peds ICU, W.Radmer, S.Weisdorf, MO, P e m  

of Minn, Minneapolis, M N  (Spons. by Thomas Green, MD) 
Urinary n i t rogen determination provides important information 

reaardina  d i e t a rv  o ro t e in  in take  and r e l a t i v e  s t a t e  of  catabolism . , 
an; anabolism. S t r e s s ,  e.g.  surqery ,  s e p s i s ,  organ system f a i l -  
ure, causes increased t i s s u e  breakdowm re su l t i ng  i n  increased 
body ni t rogen lo s s .  Urea, formed in  t h e  l i v e r ,  i s  t he  primapy 
means i n  humans f o r  n i t rogen removal throuqh ur inary  excre t ion 
(UUN). UUN has been shown t o  be 80-85% of  Total Urinary Nitrogen 
(TUN) i n  a d u l t s  but somewhat l e s s  i n  chi ldren.  We examined 
UUN vs. TUN excre t ion i n  16 Peds ICU pa t i en t s  over  25 p a t i e n t  
days (PD). 

Mean UUN* Mean TUN* % U N  
Gnp. #1 (L ive r  Fail .n=6) 3.2 (1 .0)  7.4 (2 .3)  41 12.0)  
G r p . # 2 ( S e p s i s n = 5 )  2 . 6 ( 0 . 4 ) 7 . 3 ( . 8 6 ) 3 5 ( 4 . 3 )  
Grp. #3 (Post-surg.n=14) 2 .8  (0 .4)  6.0 ( .63) 48 (2 .9)  
Gr~s .  1+2+3 (n=25) 2.9 ( .37)  6.6 ( .65)  44 (2 .2)  . . . . , .  . .  

*=gmlMZ/day (--)=Std. Err.of Mean 
The values f o r  TUN and U U N  agree  with values in t he  l i t e r a t u r e .  
We found t h a t  p a t i e n t s  with l i v e r  f a i l u r e  and bac t e r i a l  o r  
fungal s eps i s  have U U N  production simi 1 a r  t o  post-surpi ca l  
p a t i e n t s  but h igher  TUN production. We conclude t h a t  stress 
associa ted  with t he se  two condi t ions  causes an i nc rea se  i n  
nnn-ntrn. nitrnnnn ovrrnt inn 
"Y" U1CU " 8  C '  "yL" LAb' L * ' " " .  

e f f e c t .  These r e s u l t s  suggest  t h a t  t h e  c e n t r a l  hemodynamic 
e f f e c t s  of AAD a r e  p r imar i l y  due t o  reduced v e n t r i c u l a r  pre load 
r a t h e r  than diminished l e f t  v e n t r i c u l a r  c o n t r a c t i l i t y .  
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