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INTRODUCTION: Dengue virus infections represent an important  and growing publ ic health problem in 
the t ropics and  subtropics. The pathogenesis o f  the severe and life-threatening manifestations found in  
Asia, dengue hemorrhagic fever (DHF) with and without shock, is incompletely understood. Clinical and 
postmortem observations suggest that pharmacologically act ive mediators may p lay a ro le  in  causing the 
hypovolemia and  shock that occur in severe DHF. The complement system is involved and anaphylatoxins 
may mediate the r ap i d  changes in vascular ~ e r m e a b i l i t y  which lead t o  vascular collapse. 

There i s  c ircumstantial  evidence that the plasma k in in system may also par t ic ipate in  DHF. Increased 
vascular permaabi l i ty  with hypoproteinemia and c i rcu latory collapse are central pathophysiological events 
i n  DHF. Plasma kinins are potent endogenous mediators o f  increased vascular permeabi l i ty and the infusion 
o f  b radyk in in  in to  man ~ r o d u c e s  systemic ar ter io lar  di latat ion, decreased peripheral vascular resistance, and 
d rop  i n  a r te r ia l  b lood pressure. Bradykinin ac t i v i t y  is e levated i n  ear ly  stages o f  endototox in shock i n  
monkeys. F inal ly  the complement and f ibr ino ly t ic  systems are act ivated i n  DHF, and these 2 systems are 
funct ional ly in terre lated with the plasma kinin system. 

The development of  a sensitive radioimmunoassay fo r  bradykinin and enzymatic assays f o r  the bradykinin 
ac t i va to r  system, which inciudes prekal l ikrein ( C 1  esterase) inhibitor has recently helped c l a r i f y  the 
dynamics of  the plasma kinin system by  permitt ing simultaneous and accurate measurements o f  i ts major 
components. We repor t  here sequential measurements o f  complement ( C 3 )  and 4 kinin system com- 
ponents - fac to r  XI1 ( Hageman ), b rad~k in i n ,  prekal l ik re in and kal l ik re in inh ib i tor - in  18  patients hospitalized 
w i th  DHF, 11  o f  whom developed shock. 

METHODS: Dengue Hemorrhagic Fever Patients: A l l  pat ients were admitted t o  the hemorrhagic fever ward 
o f  Bangkok Children's Hospital  during July 1972. Seven patients were diagnosed as having DHF without shock 

and 1 1  patients as having DHF with shock (DSS) by  cr i ter ia  previously reported. Shock occurred on the 

d a y  o f  admission ( 7  patients), hospital day 2 ( 2  pat ients),  day  3 ( 1  pat ien t )  and day  5 ( 1  potient).  

Fever Contro l  Patients : Eight hospital in-patients having acute febr i le  illnesses not associated with dengue 

in fect ion comprised the fever control (FC) group. Seven had been admitted with a presumptive diagnosis 
o f  DHF which was not tenable on the basis o f  their subsequent cl inical course and diagnostic tests. The 
eighth pat ient  developed a fever and a rash during treatment o f  tuberculous meningitis. 

Therapy:  Dengue and FC patients received intravenous glucose-lactate-Ringer's solution f o r  dehydrat ion 

o r  shock, ch lora l  hydrate fo r  agitation, acetaminophen f o r  hype rpy re~ ia ,  and Vitamin C. Plasma was given 

t o  4 DSS patients and b lood transfusions t o  one FC patient.  

Non-Fever Contro l  Subjects : Eighteen afebr i le  Thai chi ldren were b led once fo r  factor  XiI, bradykinin, 
prekal l ik re in,  and kal l ik re in inhibitor assays ; 2 chi ldren were healthy and 16  were convalescing f rom 
surgery or  acute o r  chronic medical conditions. 

Experimental Design. Venous blood specimens f rom a l l  26 febr i le  pat ients studied were obtained on hospital 
days 1 (admission) 2, 4, and 6 if not previously discharged. Convalescent samples were obtained f rom 
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