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I N T R O D U C T I O N

Hyper tens ive  d i sorders  a re  the  mos t
common medical complications of pregnancy
and are an important cause of maternal and
per ina ta l  morb id i ty  and  mor ta l i ty .  Insp i te
of  in tens ive  e f for t s  to  de l inea te  the
pa thophys io log ic  mechanisms  of  p re -
ec lamps ia ,  ne i ther  a  spec i f ic  cause  nor  a
pa thogenes is  has  been  ident i f ied .  Previous
s tud ies  sugges ted  endothe l ia l  damage ,
vasocons t r ic t ion ,  p lacen ta l  i schemia  and
enhanced  coagula t ion  caused  by  a  se rum
factor  produced by trophoblasts  (1,  2) .

Endothe l ia l  ce l l  dys func t ion  has  been
hypothes ized  to  p lay  a  major  ro le  in

pa thogens i s  o f  p re -ec lamps ia .  This
hyper tens ive  d i sease  o f  p regnancy  i s
charac te r ized  by  changes  in  p lacen ta ,
uteroplacental  vasculature,  kidney and l iver
cons i s ten t  wi th  endothe l ia l  damage .
Neut rophi l  ac t iva t ion ,  and  p la te le t
activations,  have been demonstrated in pre-
ec lamps ia  and  a re  cons i s ten t  wi th
endothelial  dysfunction (3,  4,  5) .

In f lammatory  cy tok ines  a re  known to
be potent  act ivators of  vascular  endothelial
and  have  been  proposed  as  media tors  o f
endothe l ia l  dys func t ion  dur ing  pre -
eclampsia (4, 5). TNF-α  is a cytokine derived
f rom macrophages ,  lymphocytes ,  vascu la r
endothelial  cells,  trophoblasts and Hofbauer
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ce l l s  in  p lacen ta ;  i t  induces  func t iona l
al terat ions  in  endothel ia l  cel ls  (6) .

TNF-α  upregu la tes  endothe l ia l
expression of platelet derived growth factor,
endothe l in -1  and  p lasminogen  ac t iva tor
inhibitor-1, all of which are associated with
vasoconstriction and are found to be elevated
in pre-eclampsia  (4) .  TNF-α  a lso has  been
shown to  cause  microvascu la r  p ro te in
leakage and hypertr iglyceridemia which are
associated with pre-eclampsia (7,  8) .

Our  purpose  in  th i s  inves t iga t ion  was
to  compare  TNF-α  l eve l  in  p re  ec lamps ia
patients with that  in normotensive pregnant
females .

MATERIALS AND METHODS

The present  s tudy was conducted on 30
pre-ec lampt ic  females  (mean  age
25.53 ± 3.90 years) in their 3rd trimester of
pregnancy  se lec ted  f rom inpa t ien t  and
outpa t ien t  depar tment  o f  Obs te t r i cs  &
Gynaecology,  JN Medical  College,  Aligarh.
Pregnant  females  were  cons idered  to  have
pre-ec lamps ia  i f  the i r  b lood  pressure  was
persis tent ly elevated to ≥140/90 mm Hg or
i f  they  had  a  mean  a r te r ia l  p ressure
(Dias tol ic  pressure + 1/3 pulse  pressure)  of
more than 110 mm Hg. The elevated blood
pressure had to be present  on at  least  two
occas ions  6  hours  apar t .  In  add i t ion
proteinuria of more than 300 mg in 24 hrs
or  100 mg/dl  had to  be present .  Exclusion
cri teria  were previous history of  (9,  10) :–

• Cardiac  hepat ic  or  rena l  d isorder

• Diabe tes  mel l i tus

• Pr imary  or  secondary  l ip id  d isorders

• Concomi tan t  severe  compl ica t ions  of
p r e g n a n c y

• Maternal age less than 20 years or more
than  40  years

• Pregnancy  less  than  28  wks  or  more
than  41  weeks

• Onset  of  labour

• Mul t ip le  p regnancy

• Any medica t ion  dur ing  pregnancy

Ten women (mean age 25.00 ± 3.71 yrs)
in  3 rd  t r imes te r  o f  p regnancy  and
apparen t ly  good  hea l th  were  se lec ted  as
controls .  Informed consent  was taken from
al l  sub jec t s  inc luded  in  s tudy .  Al l  the
included pat ients  were  not  exposed to  any
drugs  or  t rea tment .  Diurna l  var ia t ions  o f
TNF-α  was  no t  inc luded  in  the  p resen t
study.  Est imation of  TNF-α  was done with
a  commerc ia l ly  ava i lab le  k i t  (Dic lone
Research, France). Bioassay method was not
adopted .  Blood  samples  were  co l lec ted
between 9 to 10 AM.

Venous blood samples were collected in
endotox in  f ree  tubes .  Blood  samples  were
centrifuged at 1500 rpm for 10 minutes and
serum was stored in polypropylene tubes at
–20  degree  cen t ig rade  and  TNF-α  was
assayed by Enzyme Linked Immuno sorbent
Assay  (ELISA)  technique  (Mois  Jun ior
Microp la te  Reader  Model  2104 ,  Merck ,
Germany)  which  i s  based  on  reac t ion
be tween  an t ibodies  and  an t igen  which  a re
l inked  to  a  so l id  phase .  A monoclona l
antibody specific for TNF-α  had been coated
on to the wells of plate by microtitre strips
prov ided  by  Dic lone  Research ,  France .
Samples including standards of known TNF-
α  concen t ra t ion ,  con t ro l  and  of  pa t ien t s
were pipetted into those wells.  During first
incubation,  TNF-α  ant igen and biot inylated
monoclonal antibody specific for TNF-α  were
s imul taneous ly  incuba ted  and ,  a f te r
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wash ing ,  enzyme ( s t rep tav id inperoxydase)
was  added .  Af te r  incuba t ion  a l l  unbound
enzyme was  removed  by  wash ing ,  then  a
subs t ra te  so lu t ion  was  added  to  induce  a
coloured react ion product .  The intensi ty of
coloured product  was  d i rec t ly  propor t ional
to concentrat ion of  TNF-α  in  samples.

Stat i s t i ca l  ana lys i s

All  TNF-α  va lues  a re  expressed  as
mean ± SD and statistical analysis was done
us ing  the  S tudent  ‘ t ’  t e s t .  Resu l t s  were
considered significant if ‘P’ value was <0.05.
Cor re la t ion  be tween  TNF-α  and  mean
ar te r ia l  b lood  pressure  was  de te rmined  by
co-efficient of correlation (r).

R E S U L T S

In normal  pregnancy,  the  concentra t ion
of TNF-α  was 9.3 ± 0.56 pg/ml, while in pre-
eclampsia the level was 67.66 ± 61.83 pg/ml
(P<0.001), (Table I,  Fig. 1).

Both  the  normal  and  preec lamps ia
sub jec t s  were  d iv ided  in  two groups
according to  age ,  par i ty  and mean ar ter ia l
p ressure .  In  p reec lamps ia  43 .33% (n=13)
pa t ien t s  were  be low 25  years  o f  age  and

56.33% (n=17) were above 25 years of age,
whi le  in  con t ro l  g roup  there  were  f ive
subjec t s  in  each  group .  There  was  no
s ign i f ican t  change  in  TNF-α  l eve l s  in
patients and control according to age. TNF-
α  l eve l  in  normal  pregnant  females  be low
25 years was 9.6 ± 7.12 pg/ml and above 25
years  o f  age  was  9 .0 ± 3 .3  pg /ml .  TNF-α
l eve l s  in  p re -ec lampt ic  sub jec t s  be low 25
years  was  66 .53 ± 49.4  pg/ml  and in  those
above 25 years  of  age the mean level  was
68.52 ± 71.38 pg/ml (Table I) .

In  p reec lamps ia  50% pa t ien t s  were
pr imiparous  and  50% were  mul t iparous .
Control group was having 5 primiparus and
f ive  mul t iparous .  Serum TNF-α  in  normal
pr imiparous  was  9 .6 ± 7 .12  pg /ml  and
in  mul t iparous  was  9 .0 ± 12 .44  pg /ml .
TNF-α  in  p re -ec lampt ic  p r imiparous  was
59.33 ± 59.48 pg/ml and in multiparous was
76 .0 ± 65 .06  pg /ml .  The  change  was  no t
signif icant  according to pari ty (Table I) .

The pre-eclamptics  were divided into 2
groups according to mean arterial  pressure.
Group 1 (n=18) with mean arterial  pressure
between 110–115 mm Hg and group II with
MAP more  than  115  mm Hg (n=12) .  The
serum TNF-α  d id  no t  change  s ign i f ican t ly

TABLE I : TNF-alpha (pg/ml) in normal and pre-eclamptic pregnancies divided
on the basis of age, parity and mean arterial pressure (MAP).

Normal pregnancy Pre-eclampsia

No. of subjects p g / m l No. of subjects p g / m l

All subjects 10 9.3± 0.56 30 67.66± 61.83*
< 25 yrs age 5 9.6± 7.12 13 66.53± 49.4*
≥ 25 yrs 5 9.0± 3.3 17 68.52± 71.38*
Pr imipa ra 5 9.6± 7.12 15 59.33± 59.48*
Mul t ipara 5 9.0± 12.44 15 76.0± 65.06
MAP 110–115 mm Hg – – 18 69.72± 58.1
MAP ≥ 115 mm Hg – – 12 64.5± 69.5

*Significantly increase from control values.
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wi th  increase  in  mean  a r te r ia l  p ressure
(Table I). When coefficient of correlation (r)
was  de te rmined  the  TNF-α  showed no
s ign i f ican t  cor re la t ion  wi th  mean  a r te r ia l
pressure  (P>0.05) .

D I S C U S S I O N

Immunologic stimuli occurring as a part
of  adapta t ion  of  immune  sys tem to
pregnancy  may account  fo r  de tec t ion  of
TNF-α  in plasma and amniotic fluid of some
normotens ive  pregnant  females .  Materna l
p lasma TNF-α  may  or ig ina te  f rom loca l
re lease  in to  sys temic  c i rcu la t ion  or  f rom
sys temic  produc t ion  by  per iphera l
macrophages  and  lymphocytes  in  response
to  p regnancy .  On the  con t ra ry  increased

concent ra t ion  of  TNF-α  in  p re -ec lamps ia
involves  ac t ivat ion of  immunologic  sys tem
aga ins t  foe ta l  a l logra f t  (11) .  An  a l te red
immune response  to  foe ta l  a l lograf t  might
a l so  p lay  a  ro le  in  impai red  t rophoblas t ic
invas ion  in to  mate rna l  sp i ra l  a r te r io les  in
pre-eclampsia by 16–20 weeks of  gestat ion
(12) .  The  e leva t ion  of  TNF-α  in  materna l
b lood  and  amnio t ic  f lu id  in  severe  p re -
eclampsia may be either an effect or a cause.
TNF-α  may  be  re la ted  to  pa thogenes i s  o f
pre-eclampsia and to exaggeration of normal
immune  response  in  p re -ec lamps ia .

In  the  p resen t  s tudy  concent ra t ion  of
TNF-α  was higher in pre-eclamptic patients
compared  to  normal  p regnancy .  TNF-α  i s
de tec ted  more  f requent ly  and  a t  h igher
concent ra t ions  in  p re -ec lamps ia  than  in
normal pregnancy.  Because the half  l i fe  of
TNF-α  is only a few minutes in circulation,
a single blood sample might fail to detect a
per iod ic  e leva t ion  or  dec l ine  in  TNF-α
l eve ls .  In  our  presen t  s tudy  only  a  s ing le
sample  cou ld  be  drawn due  to  budge ta ry
constrants .  Further ,  an unknown port ion of
TNF-α  bound to i ts  soluble receptor  might
not  be detected by bio react ive or  immuno
reac t ive  assays .

Eleva ted  se rum TNF-α  l eve l s  in  p re -
ec lampt ic  female  cou ld  exp la in  increase
blood pressure as  TNF-α  has  an inhibi t ing
effect on nitric oxide and stimulatory action
on endothelin-1 and prostaglandins (13, 14).
Yang et  a l  showed that  TNF-α  can induce
endothel ia l  dysfunct ion and in jury  to  ul t ra
structure of placenta and umbilical vascular
endothelium. This injury may play a role in
the  pa thogenes i s  o f  p regnancy  induced
hyper tens ion  (14) .

The  impor tan t  f ind ings  in  l i t e ra tu re
of  TNF-α  ro le  in  p reec lamps ia  can  be

Fig. 1 : Serum TNF-a lpha  l eve l s  in  normal  and  Pre -
ec lampt ic  pregnancies .
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unders tood  by  eva lua t ing  the  repor t  o f
Vercruysse et al who localized TNF-α  in the
p lacen ta l  bed  by  immuno loca l iza t ion
method us ing placenta l  bed biopsies .  They
found that in early pregnancy TNF staining
was detected in proliferative tip of microvilli
of  cytotrophoblast ,  and in  endovasculature ,
bu t  in  t e rm pregnancy  TNF s ta in ing  was
seen  in  t rophoblas t ic  microv i l l i  and  foam
cells.  This showed the role of cytokines in
pa thogenes i s  o f  p reec lamps ia  (12) .  There
have  many  repor t s  in  l i t e ra tu re  about  the
congenital risk in pre eclampsia on the basis
of  cytokines  and TNF-α  dur ing pregnancy,

and  labour  a t  t e rm and  pre te rm (15 ,  16) .
The  presen t  s tudy  suppor t s  the  p rev ious
repor t  tha t  TNF-α  p layed  ro le  in
pa thogenes is  of  preec lampsia .

In  the  p resen t  s tudy  the  smal l  sample
size and single blood sample prevent us from
reach ing  a  conc lus ion  on  the  exac t
re la t ionsh ip  be tween  preec lamps ia  and
serum - TNF-α  l eve l s .  This  i s  spec ia l ly  so
in view of the fact  that  three preeclamptic
did not  have elevated TNF-alpha.  A larger
s tudy  inc lud ing  more  sub jec t s  may  be
n e c e s s a r y .
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