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LETTER TO  THE  EDITOR

GENDER DIFFERENCES IN VASOCONSTRICTOR RESERVE

S i r ,
( Rece ived  on  February  24 ,  2006 )

The  inc idence  of  neura l ly  media ted
syncope i s  known to  be  grea ter  in  women
(1).  Vasoconstrictor reserve (VCR), i .e.  the
ex ten t  to  which  to ta l  pe r iphera l  vascu la r
res i s tance  can  be  increased  f rom base l ine
condi t ions ,  has  been  sugges ted  to  be  an
impor tan t  de te rminant  o f  o r thos ta t i c
tolerance (2) .  A decrease in  VCR assessed
in  te rms  of  changes  in  fo rearm vascu la r
res i s tance  dur ing  lower  body  nega t ive
pressure  (2) ,  head-up t i l t  (3)  and dynamic
exerc i se  (4)  has  been  repor ted  in  pa t ien ts
wi th  syncope .  S tud ies  have  shown gender
dif ferences  in  autonomic regulat ion (5 ,  6) .
I t  has  been shown that  women have lower
au tonomic  suppor t  o f  b lood  pressure  (6 ) .
Whether there are gender differences in VCR
is  no t  known.  Therefore ,  in  the  p resen t
s tudy ,  we  tes ted  the  hypothes i s  tha t  there
are gender differences in VCR.

In principle,  VCR should be determined
by maximal activation of sympathetic drive
to  res i s tance .  Fu  e t  a l  (2 )  t es ted  the
hypothes i s  tha t  VCR i s  a  de te rminant  o f
or thos ta t i c  to le rance ;  o r thos ta t i c  to le rance
was  assessed  us ing  lower  body  nega t ive
pressure ,  and VCR was assessed us ing the
cold pressor test during 60 degrees head-up
t i l t .  However ,  in  the  p resen t  s tudy ,  we
determined VCR by measur ing  the  pressor
response  ( spec i f ica l ly ,  the  increment  in
d ias to l ic  p ressure )  to  sus ta ined  i somet r ic
handgr ip  ( ra ther  than  co ld  p ressor  t es t )

during 70 degrees head-up tilt, i.e. when the
sympathe t ic  nervous  sys tem i s  a l ready
activated. That is why the term ‘reserve’ is
used .  We used  i somet r ic  handgr ip  ra ther
than  the  co ld  p ressor  t es t  to  ac t iva te  the
sympathet ic  dr ive  to  b lood vesse ls  ins tead
of  cold  pressor  tes t  because  in  a  previous
s tudy  f rom our  l abora tory ,  we  found  the
d ias to l ic  p ressure  response  to  i somet r ic
handgrip to be greater than the response to
cold  pressor  tes t  in  hea l thy  normotens ives
(7). Furthermore, since isometric contractions
of antigravity muscles help maintain upright
posture, and muscle tensing has been shown
to be useful in aborting impending syncopal
attacks (8, 9), the use of isometric handgrip
to elicit  vasoconstrictor reserve seems more
logical.

Tes t s  were  done  in  the  morn ing  2–3
hours  a f te r  a  l igh t  breakfas t .  None  of  the
subjec t s  were  t ak ing  any  medica t ion  and
none had a  s ignif icant  medical  his tory.  To
contro l  for  age  and body mass  index,  two
impor tan t  fac tors  in f luenc ing  pressor
responses ,  we  s tud ied  age  and  body  mass
index matched heal thy volunteers .  Maximal
voluntary  contract ion (MVC) was  noted as
the  maximum pressure  ( in  mm Hg)
sustained during three seconds of  handgrip
using a handgrip dynamometer. Resting heat
rate and blood pressure were recorded after
f ive  minutes  res t  in  the  sup ine  pos i t ion .
Blood  pressure  was  measured  wi th  an
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au tomated  noninvas ive  BP moni tor
(Col ins  Press -Mate  Inc . ,  Japan) .  VCR was
determined by asking the subject to sustain
i somet r ic  handgr ip  a t  l /3 rd  of  MVC for
a t  l eas t  2  minutes  us ing  a  handgr ip
dynamometer after 5 minutes of 70 degrees
head-up  t i l t ,  i . e .  when  b lood  pressure ,and
hear t  r a te  a t t a ined  s teady  s ta te  (da ta  no t
shown) ,  whi le  the  subjec t  remained  t i l t ed .
VCR was  noted  as  the  d i f fe rence  be tween
maximum diastolic pressure at the end of 2
minutes sustained isometric handgrip during
head-up  t i l t  minus  base l ine  d ias to l ic
pressure  in  the  supine  pos i t ion .  The s tudy
pro toco l  was  approved  by  the  Ins t i tu te
Research Committee of  Jawaharlal  Inst i tute
of  Pos tgradua te  Medica l  Educa t ion  and
Research,  Pondicherry,  and the local  ethics
commit tee ,  and a l l  subjec ts  gave  informed
consen t .  Gender  d i f fe rences  were  t es ted
us ing  unpa i red  t - t es t .  The  nu l l  hypothes i s
was rejected i f  the two-tai led P value was
less  than 0.05.

All  data are presented in Table I .  Both
MVC and VCR were significantly higher in
males  (P<0.0001 and 0 .0002 respec t ive ly) .
However ,  there  were no gender  differences
in  VCR af ter  correc t ing  for  d i f ferences  in
MVC (P=0.94) .  I t  i s  wor th  no t ing  tha t
whereas  d i f fe rences  in  base l ine  hear t  ra te
and blood pressure were insignificant (P>0.1
for  a l l ) ,  gender  d i f fe rences  in  VCR were
highly significant  (P=0.0002).

F i r s t ,  the  s tudy  provides  ev idence  tha t
VCR is lower in females. The fact that there
i s  no  gender  d i f fe rence  in  VCR af te r
correct ing for  differences in MVC suggests
that  MVC is  a  major  determinant  of  VCR.
This  may  par t ly  exp la in  the  increased
predilection of females to neurally mediated

syncope;  however,  this  hypothesis  needs to
be tested in patients with syncope. Further,
it  must be noted that the subjects examined
in  th is  smal l  s tudy  were  aged  be tween 19
and 23 years,  and the magnitude of gender
differences in VCR also needs to be tested
across other age groups.  Second, this study
es tab l i shes  the  use  o f  sus ta ined  i somet r ic
handgr ip  dur ing  head-up  t i l t  a s  a  s imple
labora tory  model  for  eva lua t ing  VCR,  and
th is  wi l l  se rve  as  a  pre lude  to  s tud ies  on
patients (for example,  syncope) in whom it
is l ikely to be diminished.
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T A B L E I : Subjects’  basel ine character is t ics ,  maximal
vo lun ta ry  con t rac t ion  and  vasocons t r i c to r
rese rve .  Da ta  a re  the  means±SD.

P a r a m t e r M a l e s F e m a l e s P value
(n=11) (n=9)

Age (yr) 20.5±0.9 20± 0.5 0.21
Body mass index 21.2±1.6 21.9± 3.2 0.49
(kg/m2)
Systolic pressure 114±7 111± 10 0.44
(mm Hg)
Diastolic pressure 62±4 62± 7 0.93
(mm Hg)
Heart rate 75±14 84± 10 0.13
(beats per minute)
Maximum voluntary 36±5 23± 3 <0.001
contraction (kg)
Vasoconstrictor 45±8 28± 7 0.0002
reserve (mm Hg)
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