
410 Bhattacharjee  et   al Indian J Physiol  Pharmacol 2007; 51(4)Ind ian  J  Phys io l  Pharmaco l  2007 ;  51 (4) :  410–414

GENDER SPECIFICITY OF SUCROSE INDUCED ANALGESIA
IN HUMAN ADULTS

MANASI BHATTACHARJEE*,  RENU BHATIA**
AND RASHMI MATHUR**

* *Neurophysiology Laboratory,
Department  of  Physiology,
All India Institute of Medical Sciences,
Ansari Nagar, New Delhi – 110 029

( Rece ived  on  August  12 ,  2007 )

Abstract  :  Sweet ,  pa la table  subs tances  such as  sucrose  are  repor ted  to
calm infants  undergoing rout ine  inves t iga t ive  procedures .  The  analges ic
effect  persis ts  in  pre pubertal  chi ldren and adults  with a  hint  of  gender
dependen t  va r i a t ion  in  the  ana lges ic  r e sponse .  The  p resen t  s tudy  was
therefore designed to explore gender specificity of sucrose induced analgesia
in adult volunteers utilizing the nociceptive flexion reflex, an objective tool
for  pain  assessment .

Nociceptive flexion reflex was recorded, both before and after (up to 15
min) ingestion of 100 ml of 25% sucrose solution in 6 male and 6 female
vo lun t ee r s .

In  the  male  volunteers  the  maximum ampl i tude  of  the  response  was
20.8 ± 7.7  µV before  sucrose  inges t ion  and  22 .6 ± 9 .1  µV,  6 .6 ± 0 .7  µV,
6.2 ± 1.1 µV, 7.5 ± 0.9 µV at 0, 5, 10 and 15 minutes post sucrose ingestion
respectively. In female volunteers, the maximum amplitude of the response
was 33.7 ± 17.7 µV before sucrose ingestion and 43.6 ± 17.2 µV, 7.1 ± 1.2
µV, 25.9 ± 16.1 µV, 50.6 ± 16.3 µV at the same time intervals post sucrose
ingestion. The maximum amplitude values were significantly lower in the
males at  10 and 15 minutes after  sucrose ingestion (P<0.05).

This is the first objective report of gender specificity in sucrose induced
ana lges ia  in  adu l t  humans .  The  gender  dependen t  va r i a t ion  in  suc rose
induced analgesia is prolonged in male (15 min) and short lived in female
(5  min)  volunteers .  This  knowledge may have important  impl icat ions  in
pa in  management .
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INTRODUCTION

The analgesic efficacy of sucrose has been

s tud ied  ex tens ive ly  in  human in fan ts .  A
systematic  review and meta-analysis ,  of  13
s tud ies  revea led  tha t  admin is t ra t ion  of
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sucrose  wi th  o r  wi thout  pac i f ie r s  was  the
most  f requent ly  s tudied  non-pharmacologic
intervention for relief of procedural pain in
neona tes  (1 ) .  The  e f fec t  pers i s t s  in  p re -
pubertal  children (2,  3) and to some extent
in adults (4). Mercer and Holder (4) reported
analgesia  in  response to  exper imental  pain
following ingestion of palatable soft  drinks
in  female  vo lun teers  on ly .  This  has  been
attributed to a reduced preference for sweet
in  men  (5)  poss ib ly  because  of  a  smal le r
propor t ion  of  swee t  sens i t ive  ce l l s  in  the
parabrach ia l  nuc leus  o f  the  pons  as
demonstrated in male rats  (6) .  In addi t ion,
there is  a gender bias in experimental  pain
per  se  (7–10) .  Women repor t  more  severe
pain and experience pain more frequently as
compared to men (11). Therefore, both pain
sens i t iv i ty  and  swee t  p re fe rence  exh ib i t  a
gender  difference.

SIA is opioid mediated as it is abolished
after naloxone (antiopioid) pretreatment (12,
13).  Moreover,  analgesic effects  of  opioids
exhibit a gender difference (14, 15).  Hence,
the possibility of gender bias in SIA cannot
be ruled out .

There is a dearth of l i terature regarding
gender difference in SIA in adults. Moreover,
mos t  researchers  have  u t i l i zed  on ly
subjective measures such as visual analogue
scale (VAS) for assessment of analgesia post
sucrose ingestion.  Recently,  the nociceptive
f lexion  ref lex  (NFR) media ted  by  type  I I I
f ibers  i s  be ing  increas ing ly  used  as  an
objec t ive  measure  o f  pa in .  I t  i s  a  h igh ly
reliable and reproducible techniques (16). In
the  p resen t  s tudy  a  gender  b ias  in  the
analgesic efficacy of sucrose was studied in
healthy adult volunteers using both objective
(NFR) and subjective methods (VAS).

MATERIALS AND METHODS

The s tudy  was  approved  by  the
Ins t i tu t ional  e th ics  commit tee  of  Al l  India
Institute of Medical Sciences. Healthy adult
(6  male  and  6  female ,  aged  18–40  years )
volunteers  f rom the  ins t i tu te  campus  were
enro l led  in  the  s tudy .  Persons  suf fe r ing
f rom chronic  pa in ,  per iphera l  neuropa thy ,
d iabe tes ,  hyper tens ion  and  h i s to ry  of
morphinomimet ic  drug  adminis t ra t ion  were
excluded.

Recording  o f  noc icept ive  f l ex ion  re f l ex

The NFR is  e l ic i ted  by s t imulat ing the
sura l  nerve  and  the  response  i s  recorded
from the biceps femoris muscle (17).  In all
the  volunteers ,  NFR was  recorded a t  leas t
2 h after the last meal between 11:00–13:00 h
at  room tempera ture .  Recording condi t ions
for al l  subjects were comparable.  NFR was
recorded on Biopac (Biopac System Inc. CA
93117) recording system while the nerve was
s t imula ted  wi th  an  e lec t ron ic  s t imula tor
(Ninon Kohden).

The subject was seated in a comfortable
pos i t ion  wi th  the  knee  f lexed a t  130°  and
the ankle at 90° to obtain complete muscular
re laxa t ion  (18) .  The  sk in  over  the  l a te ra l
re t romal leolar  path  of  the  sura l  nerve  was
abraded using a  mild scrubber  and cleaned
wi th  sp i r i t .  S i lver - s i lver  ch lor ide  cup
elec t rodes  f i l l ed  wi th  e lec t rode  je l ly  were
fixed over the cleaned area with the help of
adhes ive  p las te r .  These  were  used  for
stimulation of the sural nerve. The posterior
aspec t  o f  the  th igh  was  c leaned  s imi la r ly
and  d i sposab le  s i lve r - s i lve r  ch lor ide  d i sc
e lec t rodes  (Ness le r  Mediz in technik ,
Germany) were placed.  The reflex response
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from the biceps femoris muscle was recorded
by placing cathode 2 cm proximal to the head
of  f ibula  jus t  media l  to  the  tendon of  the
long head of biceps (with the knee flexed),
the  anode over  the  tendon and the  ground
e lec t rode  over  the  head  of  f ibu la .  The
e lec t rode  lead  was  connec ted  to  MP 30
hardware of  the Biopac recording system.

The subjects  were f i rs t  acquainted with
an electrical stimulus and were asked to rate
their sensation on a 10-point visual analogue
scale (VAS) (Ref 4). The stimulus consisted
of  a  t ra in  o f  5–10 ,  1  msec  pu lses  wi th
interpulse  durat ion of  1  msec.  The current
strength was gradually increased in steps of
1 mA. When the subjective pain rating was
8-9, NFR was recorded. The volunteers were
then asked to drink 100 ml of 25% sucrose
solution within 3–4 min. NFR responses were
recorded at 0 through 15 min at intervals of
5 min.

Data  ana lys i s

The maximum ampl i tude  of  NFR was
analyzed independently for  both the groups
(male and female volunteers). For comparing
data  between the  groups ,  Mann-Whitney U
test  was applied.

RESULTS

Effec t  o f  sucrose  inges t ion  in  male  versus
female  vo lunteers :

The maximum amplitude of the response
was  grea te r  in  case  o f  female  vo lun teers
(33 .7 ± 17 .7  µV)  as  compared  to  males
(20 .8 ± 7 .7  µV)  under  basa l  cond i t ions
a l though  i t  d id  no t  a t t a in  s ta t i s t i ca l
significance. The maximum amplitude values
in  both  males  (22 .6 ± 9.1  µV)  and females
(43 .6 ± 17 .2  µV)  showed  a  s imi la r  t r end ,
immedia te ly  a f te r  sucrose  inges t ion .  At  5
minutes  pos t  sucrose  inges t ion  the  re f lex
was  grea t ly  a t t enua ted ,  the  maximum
ampl i tude  va lues  be ing  7 ± 1 .4  µV and
6.6 ± 0.7 µV in females and males respectively.

Fig .  1 : Compar i son  be tween  the  maximum ampl i tude
(mean±SD,  µV)  o f  NFR in  f emale  and  ma le
volunteers  pre  and  pos t  sucrose  inges t ion  up
to  a  pe r iod  o f  5  minu tes .  (*P<0 .05)

Fig .  2 : The f igure  depic ts  the  record  of  nocicept ive  f lexion ref lex .  Two such responses  can  be  seen a t  175 s
and  178 s  o f  the  record .  The  in te r rup ted  l ines  ind ica te  the  po in t s  o f  s t imula t ion .
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Al te rna t ive ly ,  a  change  in  the  NFR
thresho ld  ac ross  the  mens t rua l  cyc le  has
been  repor ted  in  hea l thy  women,   wi th
h igher  th resho ld  dur ing  the   lu tea l  phase
(20) .  The  mens t rua l  cyc le  s ta tus  was  no t
taken  in to  account  in  the  p resen t  s tudy .
However,  this  seems to be an insignif icant
factor  in  our  s tudy,  because the pat tern of
response, post sucrose ingestion (attenuation
of NFR at 5 min) is uniform across all  the
female  vo lun teers .  Such  un i formi ty  in
response  i s  poss ib le  e i ther  when  a l l  our
volunteers  are  in  the same phase of  cycle ,
or i t  bears no influence on SIA. It  appears
tha t  the  l a t t e r  may  ho ld  par t i a l ly  t rue  in
our  s tudy .

We fee l  tha t ,  emot ions  may  p lay  an
important role in gender related differences
in  SIA th rough  va lence  by  a rousa l
in te rac t ion  (21) .  In  our  s tudy  group;  the
volun teers  rece ived  a  pa la tab le  sucrose
solut ion which has a  s trong hedonic value.
The hedonic value or valence of sucrose is
d i f fe ren t  in  males  and  females  thereby
dic ta t ing  the  resu l t s .  The  d i f fe ren t ia l
p r imary  handl ing  of  sensory  s t imul i
modula tes  the  even ts  fo l lowing  sucrose
inges t ion .

C o n c l u s i o n

Our results suggest gender specificity in
sucrose induced analgesia in human adults .
The females exhibit  a  short  l ived analgesia
while the males show a prolonged analgesic
response .  However ,  fu r ther  s tud ies  a re
requi red  on  a  l a rger  sample  s ize  to
conclusively comment on a gender dependent
variation in sucrose induced analgesia.  This
s tudy  prov ides  ins igh t  to  a  poss ib le
d i f fe ren t ia l  handl ing  of  ana lges ic  agen ts

The  response  remained  suppressed  for  a
per iod  of  15  minutes  in  case  of  male
volunteers .  The ref lex recovered at  10 min
in case of female volunteers.  The maximum
amplitudes at 10 min (35.8 ± 16.1 µV) and 15
min (50.6 ± 16.3 µV) were comparable to the
pre sucrose values (Fig. 1). In males, recovery
of the response was observed at 20 minutes
(22.7 ± 9.9 µV) although at a higher current
s t r e n g t h .

DISCUSSION

In our study immediate analgesia (0 min
post sucrose ingestion) was absent in either
sex. Mercer and Holder (4) have reported an
“ immedia te”  ana lges ia  in  the i r  vo lun teers .
However ,  they have not  specif ied the  t ime
lag  be tween  the  pa la tab le  d r ink  and  pa in
eva lua t ion ,  whi le  we  have  sys temat ica l ly
monitored the t ime.  At  5 minutes the NFR
was a t tenuated in  both  males  and females .
In the earl ier  report  by Mercer and Holder
(4)  on ly  female  vo lun teers  showed an
analgesic response to a palatable drink while
the  males  d id  no t .  In  add i t ion ,  our  male
volun teers  showed a  p ro longed  ana lges ic
response (upto 15 min). Therefore, it appears
tha t  sucrose  induced  ana lges ia  in  adu l t s
appears in two phases namely; an early and
a la te  phase .  The former  is  noted up to  5
minutes  whi le  the  la t t e r  ex tends  up  to  15
minutes post  sucrose ingest ion.  The gender
d i f fe rence  in  sucrose  induced  ana lges ia  i s
revealed in  these  temporal  deta i ls .

The short term analgesia in females can
be explained on the basis  of  reports  which
suggest females to be more sensitive to pain
per  se  (11)  o r  to  s tud ies  repor t ing  lower
elec t rocutaneous  pain  thresholds  in  women
(19) .  Inc iden ta l ly ,  th i s  was  the  mode  of
s t imula t ion  in  the  present  s tudy.
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ac ross  the  gender ,  the reby  he lp ing  in
individual izat ion of  pain management .
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