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Abstract  :  The hear t  i s  remarkably  res i l ient  even in  the  face  of  heavy
parasi te sequestrat ion and other vital  organ dysfunction,  and deaths from
cardiac arrhythmias in severe malaria are rare. Malaria may prove fatal for
pa t i en t s  wi th  p re -ex i s t ing  ca rd iac  f a i lu re  due  to  va lvu la r  s t enos i s  o r
myocardial disease. High grade fever, parasitaemia, and fluid overload can
all contribute to the problem. Cardiac arrhythmias are very rarely observed
in severe falciparum malaria .  An at tempt has been made to evaluate the
risk factors for cardiovascular diseases in malaria infected patients. In the
presen t  s tudy  the  l eve l s  o f  to ta l  cho les te ro l ,  l ow dens i ty  l ipopro te ins ,
triglycerides were high and the levels of high density lipoproteins were low
in  malar ia  in fec ted  pa t ien ts  compared  to  cont ro ls .  The  markers  of  f ree
radical induced injury i.e. malondialdehyde were high. The study therefore
sugges t s  the  impor tance  of  assess ing  these  markers  o f  ox ida t ive  s t ress
along with the other routine investigations in malaria infected patients for
initiating therapy in addition to primary and secondary preventive measures
to mitigate the devastating consequences hyperlipidemia in malaria infected
patients  leading to cardiovascular  diseases.
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for human infections (1).  Severe malaria is
a  medica l  emergency  requi r ing  immedia te
hosp i ta l i za t ion  wi th  p rompt  in i t i a t ion
of  appropr ia te  paren te ra l  the rapy  to
rap id ly  reduce  and  e l imina te  paras i taemia .
Myocard ia l  func t ion  i s  genera l ly  wel l
preserved in severe falciparum malaria.  The
card iac  index  may be  e leva ted  wi th  low
per iphera l  vascu la r  res i s tance  and  low- to-
normal  ventr icular  f i l l ing pressures .

INTRODUCTION

Malaria is a major public health problem
in  t rop ica l  a reas ,  and  i t  i s  es t imated  tha t
mala r ia  i s  respons ib le  fo r  1  to  3  mi l l ion
dea ths  and  300–500  mi l l ion  in fec t ions
annually. The vast majority of morbidity and
mortality from malaria is caused by infection
wi th  P.  fa lc iparum,  a l though  P.  v ivax ,
P. ovale, and P. malariae also are responsible
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were  110  pa t ien t s  d iagnosed  for  d i f fe ren t
types of malarial infection. All the subjects,
after obtaining their consent were examined
c l in ica l ly  and  in format ion  per ta in ing  to
age ,  sex ,  hab i t s  and  hea l th  s ta tus  was
recorded  in  spec ia l  case  p roforma.  Blood
samples  were  col lec ted  f rom both  contro ls
and  pa t ien t s  fo r  a  se r ies  o f  l abora tory
inves t iga t ions  us ing  s tandard  pro toco ls
for  es t imat ion  of  l ip id  p rof i l es ,  l eve l s  o f
MDA.  The  s tudy  has  the  approva l  o f
the  ins t i tu t iona l  e th ica l  commit tee ,  fo r
biomedical  research.

Patients diagnosed for malaria within age
group  of  15–55  years  were  inc luded ,
treatment for  malaria  was continued during
the study period.  Diabetic and hypertensive
patients ,  pat ients  with past  history of  l iver
d i sease ,  myocard ia l  in fa rc t ion  and  rena l
diseases were excluded.

Estimation of  l ipid profi les :  EDTA plasma was
obta ined  f rom a l l  sub jec t s .  P lasma
choles te ro l  and  t r ig lycer ide  concen t ra t ion
were determined by enzymatic methods. HDL
choles te ro l  concen t ra t ion  was  de te rmined
f rom the  c lea r  superna tan t  ob ta ined  a f te r
precipitation of chylomicrons, VLDL and LDL
adding phosphotungstic acid and magnesium
ions .

Est imat ion  o f  L ip id  perox idat ion :  Est imat ion
of plasma malondialdehyde (MDA) levels was
carried out by the method of Gavino et al .
(8). MDA is formed as an end product of lipid
perox ida t ion ,  which  reac t s  wi th  TEA
(Thiobarbutur ic  ac id)  to  form a  fa in t  p ink
colored product. 0.5 ml of plasma was made
up to 1 ml with saline and an equal volume
of trichloroacetic acid (TCA) was added and

Transi tory changes in the plasma levels
of l ipids,  cholesterol and triglycerides have
been  observed  s ince  a  long  t ime by  many
authors in different  acute infections (2,  3) .
Hypocholes te ro lemia ,  hyper t r ig lycer idemia
and  ex t reme decrease  in  HDL and  LDL
frac t ions  were  obsevered  in  compl ica ted
and  uncompl ica ted  mala r ia .  (1 ,  2 ,  8 ) .
The  magni tude  of  these  changes  seems
re la ted  to  the  sever i ty  o f  mala r ia  (8 ) .
Hyper l ip idemia ,  a  ha l lmark  of  mala r ia l
infection which may results  in depletion of
na tura l  an t iox idan ts  and  fac i l i t a tes  the
production of reactive oxygen species (ROS)
which  has  the  ab i l i ty  to  reac t  wi th  a l l
b io log ica l  molecu les  l ike  l ip ids ,  p ro te ins ,
carbohydrates,  DNA etc and exert  cytotoxic
ef fec t s  on  ce l lu la r  components  (4 ) .  Thus
increased  ROS and  impai red  an t iox idan t
defense  con t r ibu tes  fo r  in i t i a t ion  and
progress ion  of  micro  and  macro  vascu la r
compl ica t ions  in  mala r ia  (5 ,  6 ) .  Hence  a
sys temat ic  approach has  been  made in  the
present study to focus on the cardiovascular
risk factors in cases with malarial infection.

I t  was  found  d i f f i cu l t  to  es tab l i sh
correlat ion between the severi ty of  malaria
and extent of decline in levels of high density
l ipopro te in  cho les te ro l  in  p lasma.  Ear l i e r
repor t s  have  shown tha t  the  pa t te rn  o f
p lasma l ipopro te in  dur ing  acu te  mala r ia
differs from that observed in other infective
and  in f lammatory  s ta tes .  In  th i s  s tudy  we
have  moni to red  the  d i f fe ren t  l ipopro te in
classes in patients during acute malaria and
af te r  t rea tment .

MATERIALS AND METHODS

The  sub jec t s  o f  the  p resen t  s tudy
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DISCUSSION

It  was  an  es tab l i shed  fac t  tha t  acu te
infec t ion  and  in f lammat ion  produce  a
modera te  changes  in  p lasma l ipopro te in
pattern in man, with a typical rise in serum
tr ig lycer ide  concen t ra t ion  and  dec l ine  in
HDL cholesterol. Such changes are basically
due to increased VLDL production, increased
mobilization of free fatty acids from adipose
tissue in response to stress.  Adipose t issue
lipolysis, increases de novo hepatic fatty acid
synthes i s  and  suppress ion  of  fa t ty  ac id
oxida t ion  in  severe  infec t ion  are  common.
In addition to this there is some impairment
in lipoprotein lipase system also. The present
study also made an attempt to est imate the
levels of malondialdehyde, a marker of lipid
perox ida t ion  and  found  tha t  the  l eve l s  o f
MDA were higher in diabetics compared to
respect ive  groups .

The mechanism involved in lipid changes
re la ted  to  mala r ia  remains  s t i l l  uncer ta in .
They may be partly host related, i.e. related
to an acute phase reaction. (Rosenson 1993)
A se lec t ive  up take  of  HDL par t i c les  by
P. falciparum has been speculated (Maurois
et al 1978).

incubated at 37°C for 20 min. and centrifuged
a t  500  g .  To  1  ml  o f  TCA ex t rac t  ( the
superna tan t )  0 .25  ml  TEA was  added  and
heated in a  water  bath at  95°C for  1 hour
till a faint pink color appeares. After cooling
the color was extracted in 1 ml butanol and
the  in tens i ty  was  read  a t  532  nm us ing
Shimadzu UV-240 spectrophotometer. 1,1,3,3
te t ra  e thoxypropane (1–100 n  mol /ml)  was
used as  the  s tandard .

RESULTS

I t  was  found  tha t  a t  the  t ime  of
admiss ion  there  was  hyper t r ig lycer idemia ,
hypocholes tero lemia ,  decrease  in  HDL and
LDL f rac t ions .  I t  was  no ted  tha t  b lood
samples  of  MP (Malar ia  Pa t ien ts )  pos i t ive
patients showed lower concentration of HDL,
LDL when  compared  to  the  samples  o f
control  group (Table  I ) .  Increase in  VLDL
fractions of lipoproteins and malondialdehyde
(MDA) was  a l so  observed .  This  type  of
dys l ipoprote inemia  was  present  in  most  of
the cases of PV (P. vivax), PF (P. falciparum)
(Table II).

T A B L E I : Compar i son  o f  l ip id  p ro f i l e s  o f  con t ro l
g roup  and  mala r i a  pa t i en t s .

M g / d l Contro l  group MP pos i t i ve
( M e a n ± S D ) ( M e a n ± S D ) ( M e a n ± S D )

T.  cho les te ro l 1 3 0± 2 8 . 6 199 .4± 27 .2*

H D L 43.25± 12 .15 36 .16± 5 .04*

L D L 9 2 . 5± 8 .3 135 .56± 32 .57*

V L D L 7 6 . 9± 8 .8 7 9 . 6± 3 . 6 *

T G 148 .25± 16 .59 190 .21± 31 .47*

Malond ia ldehyde 1 . 4 3± 0 . 3 2 3 . 7 8± 1 . 2 *
(MDA)

( n m o l e s / m l )

S ign i f i can t  a t  *P<0 .05 .

TABLE I I : Comparison between lipid profiles of two
types  o f  ma la r i a .

M g / d l P .  fa l c iparum P.  v i vax
( M e a n ± S D ) ( M e a n ± S D ) ( M e a n ± S D )

T.  cho les te ro l 171 .8± 9 .9 122 .7± 9 . 7 *

H D L 3 6 . 4± 7 .1 3 2± 3 . 3 *

L D L 9 3 . 2± 1 .8 5 6 . 6± 6 . 3 *

V L D L 3 0 . 1± 3 .8 3 4± 4 . 6 *

T G 162 .8± 1 5 . 9 170 .1± 23 .1*

Malond ia ldehyde 4 . 0 2± 0 .582 4 . 1 2± 0 .32*
(MDA)

( n m o l e s / m l )

S ign i f i can t  a t  *P<0 .05 .
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The  presen t  s tudy  ex tends  the
observa t ion  of  ea r l i e r  s tud ies  and  c lea r ly
demons t ra tes  tha t  acu te  mala r ia l  in fec t ion
produces  a  un ique  per tu rba t ion  of  p lasma
l ipopro te in  metabol i sm and  re f lec t s  a
multiple al terations in l ipid and l ipoprotein
profiles in plasma. This further justifies the
hypothesis looking for plasma lipid profiles
in  the  d iagnos i s  o f  mala r ia l  in fec t ion .  In
mala r ia ,  the  l ipopro te ins  a re  ox ida t ive ly
modi f ied ,  and  the  degree  of  ox ida t ion  i s
re la ted  wi th  sever i ty .  Oxid ized  LDL f rom
malar ia l  pa t ien t s  inc reases  the  endothe l ia l
express ion  of  adhes ion  molecu les .  These
sugges t  the  ro le  o f  ox id ized  l ipopro te ins ,
espec ia l ly  LDL,  on  the  pa thogenes i s  o f
d i sease .

The  mos t  impor tan t  r i sk  fac tors
cont r ibu t ing  to  the  deve lopment  o f
card iovascu la r  d i sorder  inc lude  l ip id
disorders. Elevated levels of cholesterol, LDL
and  t r ig lycer ides  as  the  r i sk  fac tors  in
malar ia  have been demonst ra ted  in  severa l

s tud ies  (9–11) .  In  the  p resen t  s tudy  the
es t imated  leve l s  o f  cho les te ro l ,  LDL,
triglycerides were found to be significantly
high compared to controls and the levels of
HDL were lower  than the  controls .

This  s tudy  h igh l igh t s  pecu l ia r i t i e s  in
c l in ica l  presenta t ion  and  outcome,  as  wel l
as in some pathophysiological parameters of
malar ia  pat ients .  This  wi l l  be  helpful  to  a
be t te r  unders tand ing  of  the  immunologic
interactions incidental to malaria. Furthermore
i t  cou ld  be  very  impor tan t  in  the  ea r ly
recogni t ion  and proper  management  of  the
occurrence of this deadly form of the disease.
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