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Abstract : The responses of right nostril breathing (RNB) and left nostril
b rea th ing  (LNB)  on  ca rd io - resp i ra to ry  and  au tonomic  func t ions  were
inves t iga ted  in  hea l thy  s tudent  volunteers  of  both  sexes .  The  RNB and
LNB groups comprised of 10 males and 10 females in each in age range
of 17–22 years. Initially, in both groups control values of respiratory rate
(RR) ,  hea r t  r a t e  (HR) ,  sys to l i c  b lood  p ressu re  (SBP) ,  d i a s to l i c  b lood
pressu re  (DBF) ,  peak  exp i ra to ry  f low ra te  (PEFR)  and  ga lvan ic  sk in
resistance (GSR) were recorded. The same parameters were recorded after
15 min (acute exposure)  and 8 wks of  t raining in RNB and LNB.

In males RR (P<0.0001), SBP (P<0.05) and DBF (P<.05) fell significantly
after 15 min of RNB. After 8 wks training in RNB, HR (P<0.01) decreased,
SBP (P<0.001)  dec l ined  more  p rofoundly  and  RR (P<0.0001)  and  DBP
(P<0.05) decrement was maintained.  After  15 min of LNB, RR (P<0.01),
HR (P<0.01),  SBP (P<0.001) and DBP (P<0.01) declined significantly, on
8 wks t raining,  RR (P<0.0001) and HR (P<0.001) decreased fur ther ,  the
decrement  in  SBP (P<0.001)  and DBP (P<0.01)  was the same.

In  females ,  RR a lone  fe l l  s ign i f ican t ly  (P<0.05)  a f te r  15  min  RNB.
After 8 wks RR decrement was more profound (P<0.0001) and DBP also
dec l ined  s ign i f i can t ly  (P<0 .01) .  S imi la r ly ,  15  min  LNB resu l t ed  in
significant reduction in RR (P<0.001) and HR (P<0.05) only. Following 8
wks, of training in LNB, in addition to RR (P<0.0001) and HR (P<0.05)
decrement,  SBP (P<0.01) and DBP (P<0.05) also fel l  s ignif icantly.

Both in males and females, GSR did not change significantly (P>0.05)
either after RNB or LNB (15 min/8 wks). PEFR rose significantly (P<0.05)
only in females after 8 wks of LNB.

The results suggest that there are no sharp distinctions between effects
of RNB and LNB either acute exposure (15 min) or after training (8 wks).
However ,  there  i s  a  general  parasympathet ic  dominance evoked by both
these  b rea th ing  pa t t e rns .
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INTRODUCTION

In our bodies,  the r ight  and left  nostri l
do not  function simultaneously (1) .  One of
the nostr i ls  is  a lways more congested than
the other even when the nasal passages are
clean and unobstructed by mucus (1) .  This
congestion al ternates between the r ight  and
left  nostr i l  through the day and night  (1) .

In the yogic system of breathing the right
nostr i l  dominance corresponds to act ivat ion
of ‘Pingala’ subtle energy channel of yoga;
re la ted  to  sympathe t ic  a rousa l  and  le f t
nos t r i l  dominance  to  ‘ Ida’  svara  wi th
parasympathe t ic  ac t iva t ion  (1) .

Prolonged unilateral  nostri l  breathing as
a  resu l t  o f  comple te  o r  par t i a l  nasa l
obstruct ion is  corre la ted with  a  number  of
chron ic  d i sorders  such  as  un i la te ra l
migra ine ,  hyper thyro id i sm,  as thma,  pep t ic
ulcer, dysmenorrhoea, lack of libido, cardiac
symptoms (2–4) ,  fever ,  inadequa te  o ra l
intake and electrolyte imbalance (5) .  There
is activation of contra lateral cerebral cortex
with uni la teral  nostr i l  breathing as  evident
from rise in EEG amplitude (6). Left nostril
b rea th ing  increases  in t raocu la r  p ressure
(IOP) by 4.5% while right nostril  breathing
decreases IOP significantly (7).  The rise in
oxygen consumption (8) also varies in right
(37%) and left  nostri l  breathing (24%).

The inf luence of  r ight  nostr i l  breathing
(RNB) and lef t  nostr i l  breathing (LNB) on
cardio respiratory and autonomic parameters
has been studied only lately (1, 8–10) with
h igh ly  conf l i c t ing  resu l t s ;  the  au thors
describing increment, decline and no change
in RR, HR, and GSR (8–10). Further ,to the
best of our knowledge, the effects of RNB/

LNB on SBP, DBP and PEFR have not been
inves t iga ted .  The  presen t  s tudy  was ,
therefore,  planned to investigate the effects
of training in RNB or LNB given over an 8
wks per iod.

M E T H O D S

The present  s tudy was conducted on 40
hea l thy ,  f i r s t  year  medica l  s tuden t
volunteers .  These s tudents  were  divided in
two groups doing RNB (males n = 10; females
n = 10)  and  LNB (males  n = 10;  females
n = 10).  Their  ages ranged from 17–22 yrs .
The experimental protocol was explained to
them and  wr i t t en  consen t  ob ta ined .  The
s tudy  pro toco l  was  approved  by  Eth ics
committee of Himalayan Institute of Medical
Sc iences .  The i r  he igh t ,  we igh t ,  age  and
die ta ry  hab i t s  were  recorded  and  body
sur face  a rea  (BSA)  ca lcu la ted  by  ‘Dubois
Nomogram’  (11) .  Al l  the  sub jec t s  were
hea l thy  and  f ree  f rom any  card io  -
resp i ra to ry  a i lments  and  were  no t  t ak ing
any medication.  The subjects were of same
socio -  economic and nutr i t ional  s ta tus ,  as
they  ha i led  f rom upper  middle  c lass  and
upper class of society sharing common hostel
accommodat ion  and  food .  Poor  soc io-
economic and nutritional status is known to
adverse ly  a f fec t  PEFR (12 ,  13)  and
autonomic responses (14,  15).

Experimental  protocol :  The  two groups  doing
RNB and LNB comprised of  10 males  and
10 females in each. The control RR/min, HR/
min,  SBP mm Hg, DBP mm Hg, PEFR (L/
min)  and  GSR (µV)  were  recorded  in  the
males and females following 3 to 4 students/
day  schedule .  The  s tuden ts  then  prac t iced
RNB/LNB for 15 min sequentially and then
parameters were again recorded one student
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(male/female) at a time. Each student (male/
female) started practicing RNB/LNB for 15
min daily for  8 wks,  from the day next  to
completion of his control and acute exposure
(15 min) recording. Post training parameters
were again recorded as each student (male/
female) completed his/her 8 wks training in
RNB/LNB. Again parameters  were recorded
in same order only 3 to 4 students/day and
one s tudent  a t  a  t ime.

Measurements  and  Recording  dev ices :

Respi ra to ry  ra te  (RR)  was  recorded  by
movement of abdominal wall  in lying down
pos i t ion .  Hear t  ra te  (HR)  was  ca lcu la ted
f rom RR in te rva l  o f  ECG in  lead  I I .
E lec t rocard iogram (ECG)  was  recorded  by
ECG machine ,  (BPL model  number  T-108,
Banga lore )  in  sup ine  res t .  Three  s tandard
l imb leads  were  recorded  and  lead  I I  was
analysed for calculating heart rate and other
changes.  Blood pressure (BP) was recorded
by Digital BP monitor, AND model No. UA-
767  (Vatsa lya  Trad ing  Co. ,  Dehradun)  in
supine  pos i t ion .  Peak  expi ra tory  f low ra te
(PEFR) was recorded by Wright’s peak flow
meter (INCO, Ambala) in standing position.
Galvanic skin resistance (GSR) was recorded
by  EDG machine ,  J  & J  model  No.  T-68
(Medica id  Sys tems ,  Chandigarh)  in  ly ing
down pos i t ion  in  a i r -condi t ioned  room by
applying electrodes on index and ring fingers
of  r ight  hand,  which has  been found more
appropr ia te  by  prev ious  workers  (8 ,  10) .
Readings were taken in microvolts (µV). The
methodology for doing two types of nostri l
breathing is  as follows.

Method for  uni la tera l  nos tr i l  breath ing  (RNB/
LNB) (1) :

I t  was  done  in  s i t t ing  pos ture .  The
subjects were asked to practice the following.

To sit in a calm, quiet, airy place in an easy
and steady posture with the head, neck and
t runk  e rec t  and  in  a  s t ra igh t  l ine  and  to
keep the body sti l l .

• To  br ing  the  r igh t  hand  up to  the  nose
and close left/right nostril with the finger
and  then  brea the  th rough  one  nos t r i l
only.

Dur ing  th i s  un i la te ra l  b rea th ing  the
exha la t ion  and  inha la t ion  were  o f  equa l
dura t ion and wi thout  any pause .  Breathing
was diaphragmatic  and slow and control led
with no sense of exertion.

Analys i s  o f  data :  Mean  and  s tandard
devia t ion  of  the  observa t ion  for  a l l  the
parameters were calculated and comparisons
were  done  by  app ly ing  S tudent ’ s  ‘ t ’ - t es t
(pa i red) .  Ana lys i s  was  done  by  computer
programming of “Microsoft Excel”. Statistical
significance was assigned at P<0.05. P values
were obtained by comparison of parameters
of  control  with 15 min and control  with 8
wks  t ra in ing .

R E S U L T S

The  an thropomet r ic  parameters  a re
summar ised  in  Table  I  and  the  resu l t s  o f
RNB and LNB in Tables II  and III .

In males,  RR (P<0.0001),  SBP (P<0.05)
and DBP (P<0.05) fell significantly after 15
min  of  RNB.  Af te r  8  wks ,  HR (P<0.01)
decreased ,  SBP (P<0.001)  dec l ined  more
profoundly  and  RR (P<0.0001)  and  DBP
(P<0.05)  decrement  was  main ta ined .  Af te r
15 min of LNB, RR (P<0.01), HR (P<0.01),
SBP (P<0.001)  and DBP (P<0.01)  decl ined
s ign i f ican t ly .  Af te r  8  wks  t ra in ing ,  RR
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TABLE I : The  an th ropomet r i c  pa ramete r s  o f  the  sub jec t s .

G r o u p s H t ( c m s ) Wt(Kg) B S A ( / m 2 ) B M I ( K g / m 2)

M a l e
RNB (n=10) 172 .8± 5 . 9 64 .7± 6 . 6 1 .77± 0 . 1 21 .5± 2 . 4
LNB (n=10) 174 .3± 6 . 8 61 .1± 8 . 1 1 .74± 0 . 1 20 .1± 2 . 5

F e m a l e
RNB (n=10) 158 .7± 4 . 9 51 .8± 6 . 0 1 .52± 0 . 1 20 .6± 2 . 3
LNB (n=10) 156 .1± 3 . 6 51 .8± 6 . 8 1 .50± 0 . 1 21 .3± 2 . 6

The values are means and ±SD.

TABLE II : Effec ts  of  Right  Nost r i l  Breath ing (n=10)  and Lef t  Nost r i l
Brea th ing  (n=10)  on  d i f fe ren t  pa ramete rs  in  males .

R R H R S B P D B P P E F R G S R
( b r e a t h s / m i n ) ( b e a t s / m i n ) (mm Hg) (mm Hg) ( L / m i n ) (µv)

R N B
C o n t r o l 1 7± 2 7 2± 9 1 1 7± 9 6 9± 8 5 6 3± 4 8 1 0± 4
After  15 min 1 4± 2**** 7 1± 8 1 1 4± 8* 6 4± 6* 5 6 1± 3 7 9± 4
After  8  wks 1 1± 2**** 6 0± 7** 1 1 1± 9*** 6 4± 7* 5 7 4± 4 7 1 0± 5

L N B
C o n t r o l 1 7± 1 8 0± 1 2 1 1 5± 6 7 2± 4 5 3 7± 5 4 1 5± 6
After  15 min 1 4± 1** 6 8± 10** 1 0 8± 6*** 6 5± 4** 5 3 0± 4 2 1 5± 6
After  8  wks 1 3± 1**** 6 4± 9*** 1 0 6± 6*** 6 5± 4** 5 4 4± 4 2 1 4± 5

The values are means ±SD.
*P<0.05, **P<0.01, ***P<0.001, ****P<0.0001).
P values are comparisons between control and 15 min and control with 8 wks of RNB/LNB.

TABLE III : Effec ts  of  Right  Nost r i l  Breath ing (n=10)  and Lef t  Nost r i l
Brea th ing  (n=10)  on  d i f fe ren t  parameters  in  females .

R R H R S B P D B P P E F R G S R
( b r e a t h s / m i n ) ( b e a t s / m i n ) (mm Hg) (mm Hg) ( L / m i n ) (µv)

R N B
C o n t r o l 1 8± 1 7 1± 9 1 0 5± 6 6 7± 5 4 0 4± 4 2 1 2± 8
After  15 min 1 7± 1* 6 9± 1 2 1 0 4± 6 6 7± 6 4 1 7± 4 7 1 1± 7
After  8  wks 1 3± 1**** 6 8± 7 1 0 2± 5 6 2± 6** 4 1 6± 4 4 1 0± 5

L N B
C o n t r o l 1 7± 2 7 9± 1 6 1 0 9± 7 7 0± 6 3 8 5± 4 8 0 9± 4
After  15 min 1 5± 2*** 6 4± 8* 1 0 5± 1 2 6 8± 6 3 9 7± 4 2 1 0± 4
After  8  wks 1 2± 2**** 6 6± 13* 1 0 1± 9** 6 5± 5* 4 0 2± 42* 9± 4

Values are means ±SD.
*P<0.05, **P<0.01, ***P<0.001, ****P<0.0001).
P values are comparisons between control and 15 min and control with 8 wks of RNB/LNB.
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(P<0.0001) ,  and  HR (P<0.001)  decreased
fur ther ,  SBP (P<0.001)  and  DBP (P<0.01)
decrement  was  same.

In  females ,  RR a lone  fe l l  s igni f icant ly
(P<.05) after 15 min RNB. After 8 wks RR
decrement  was  more  profound  (P<0.0001)
and DBP also declined significantly (P<0.01).
S imi la r ly ,  15  min  LNB resu l ted  in  a
s igni f icant  reduct ion  in  RR (P<0.001)  and
HR (P<0.05)  on ly .  Fo l lowing  8  wks ,  in
addition to RR (P<0.0001), and HR (P<0.05)
decrement, SBP (P<0.01) and DBP (P<0.05)
also fell  significantly.

Both in males and females GSR did not
change  s ign i f ican t ly  (P>0 .05)  e i ther  a f te r
RNB or  LNB (15  min /8  wks) .  PEFR rose
significantly (P<0.05) only in females after
8 wks of LNB.

D I S C U S S I O N

The an thropomet r ic  va lues  o f  the  two
groups  (RNB and  LNB)  were  comparab le
(Table I).  The results of RNB in males and
females  a re  ra ther  incons i s ten t  whi le  HR,
RR,  SBP and  DBP decreased  s ign i f ican t ly
and  PEFR and  GSR were  e leva ted
insignificantly in males (Table II),  only RR
and DBP decl ined  s igni f icant ly  in  females
(Table–II I ) .

These  resu l t s  wi th  RNB are  no t
suggestive of sympathetic activation or else,
the sympathetic activation could be masked
by  ac t iva t ion  of  vaga l ly  media ted  lung
baroreceptor act ivi ty,  which is  l ikely to be
enhanced  by  vo lun ta ry  brea th ing  e f for t .
Telles et al. (8) using male subjects observed
increment in O2 consumption by right (37%),
le f t  (24%)  and  a l t e rna te  (18%)  nos t r i l

b rea th ing  and  t r i ed  to  exp la in  th i s  by
increase in sympathetic discharge to adrenal
medul la .  However ,  the i r  observa t ion
contradicts  the proposi t ion that  lef t  nostr i l
e f fec t s  a re  media ted  by  parasympathe t ic
a l te ra t ion  because  parasympathe t ic
act ivat ion is  anabolic  in nature and should
decrease  O 2 consumpt ion  (16) .  Almos t
para l le l  resu l t  in  females  wi th  s ign i f ican t
decrement  o f  DBP aga in  mi t iga tes
sympathetic activation hypothesis.  Although,
GSR showed ind iv idua l  var ia t ions  bu t  i t s
mean  was  ins ign i f ican t ly  a f fec ted  bo th  in
males  and females .  Other  invest igators  (8-
10) have reported decline in GSR in RNB.
Respiratory rate (RR) and HR both declined
in our study but is  contradicted by another
group (8), who reported increment in HR by
RNB and RR was unaltered. In general, both
in  males  and  females ,  LNB s ign i f ican t ly
reduced  RR,  HR,  SBP and  DBP both  on
acute exposure and after training (Table II ,
Table III) .  PEFR was significantly elevated
only  in  females  and  GSR was  aga in
unchanged. Previous authors (8) did not find
any  change  in  HR by  LNB.  Al though ,  by
presumpt ion  of  parasympathe t ic  ac t iva t ion
by LNB, HR should have decreased in their
s t u d y .

Highly  s ign i f ican t  decrement  in  RR in
males  and  in  females ,  bo th  a f te r  acu te
exposure  and  t ra in ing  in  RNB and  LNB
(Table II, Table III) could be due to certain
amount  o f  hypocapnoea  and  a l so  the
persistent voluntary effort  of breathing may
produce  an  inh ib i t ion  of  invo lun ta ry
mechanism of  b rea th ing  by  a  phenomenon
akin to over drive suppression.  The rise in
PEFR in females after training in LNB can
only be explained from the fact that females
don’t indulge in much physical exercise per-
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se,  necessitat ing enhanced throaco-pulmonic
performance.  Therefore ,  in  them,  breathing
exercises wil l  lead to a greater  compliance
of thoracic cage and lungs over basal levels.
The reverse holds good for males.

The  resu l t s  sugges t  tha t  the re  a re  no
sharp  d is t inc t ions  be tween ef fec ts  of  RNB
and LNB e i ther  acu te  (15  min)  o r  a f te r
training (8 wks). However, there is a general
parasympathe t ic  dominance  evoked  by

both  manoeuvres .

ACKNOWLEDGEMENTS

The authors are grateful  to management
of HIMS for providing facili ty to carry out
th i s  s tudy  and  secre ta r ia l  ass i s tance  by
Shashi  Kant  Sr ivas tava of  SRMS, Ins t i tu te
of  Medica l  Sc iences ,  Bare i l ly  fo r  the
prepara t ion  of  the  manuscr ip t  i s  a l so
a p p r e c i a t e d .

R E F E R E N C E S

1 . Swami Rama. Pranayama: The Royal Path: Practical
lessons  on  Yoga .  The  Himalayan  Ins t i tu te  Press
Honesdale ,  Pennsylvania ,  1979;  55–70.

2 . Jackson  RT.  Nasa l – ca rd iopu lmonary  re f l exes :  a
role of the larynx.  Ann Otol 1976; 85:  65–70.

3 . Cot t le  MH.  A cons idera t ion  of  nasa l ,  pu lmonary
and  ca rd iovascu la r  in te rdependence  and  nasa l
pulmonary  funct ion  s tudies .  Rhinology  1980;  18:
67–81 .

4 . Cvetnic S, Cvetnic V. Cardiac symptoms and nasal
obstruct ion.  Rhinology  1980;  18:  47–50.

5 . Fa i rbanks  DNF.  Compl ica t ions  of  nasa l  packing .
Otolaryngol  Head Neck Surg  1986;  94:  412–415.

6 . Werntz DA, Bickford RG, Bloom FE, Shannahoff-
Kha l sa  DS.  Al te rna t ing  ce rebra l  hemispher ic
activity and the lateralization of autonomic nervous
funct ion.  Human Neurobiol  1983;  2 :  39–43.

7 . Backon  J ,  Matamoros  N,  T icho  U.  Changes  in
intraocular pressure induced by differential  forced
un i l a te ra l  nos t r i l  b rea th ing ,  a  t echn ique  tha t
a f fec t s  bo th  b ra in  hemispher ic i ty  and  au tonomic
ac t iv i ty :  A  p i lo t  s tudy .  Grae fe ’ s  Arch  Cl in  Exp
Ophthalmol  1989;  227:  575–577.

8 . Tel les  S,  Nagarathna R,  Nagendra  HR.  Breathing
through a  par t icular  nos t r i l  can  a l ter  metabol ism
and  au tonomic  ac t iv i t i e s .  Ind ian  J  Phys io l
Pharmacol  1994;  38:  133–137.

9 . Khanam AA, Sachdeva U, Guleria R, Deepak KK.
Study  o f  pu lmonary  and  au tonomic  func t ions  o f
as thma  pa t i en t s  a f t e r  Yoga  t r a in ing .  Ind ian  J
Physiol  Pharmacol  1996;  40:  318–324.

1 0 . Mi t t i  Mohan  S .  Svara  (Nos t r i l  dominance)  and
bi la tera l  volar  GSR.  Indian J  Physiol  Pharmacol
1996; 40: 58–64.

1 1 . DuBois D, Dubois DF. A formula to est imate the
approximate surface area i f  height  and weight  be
known.  Arch Int  Med  1916;  17:  863–871.

1 2 . Singh HD,  Per i  S .  Peak expira tory  f low ra tes  in
South  Indian adul ts .  Indian J  Physiol  Pharmacol
1979; 23:  315–320.

1 3 . Ja in  SK,  Kumar  R  ,  Sharma  DA.  Fac to r s
inf luenc ing  peak  expi ra tory  f low ra te  (PEFR)  in
normal  subjects .  Lung India  1983;  3 :  92–97.

1 4 . Kr ishnamur thy  N,  Chakrabar ty  AS,  Vishnu Bhat t
B,  Bhart i  S.  Immediate  cardiac response to lying
down in normal and malnourished children. Indian
J Med Res  1987; 86:  529–532.

1 5 . Bedi M, Babbar R, Chakrabarty AS. Cold pressure
response  in  normal  and  malnour i shed  ch i ld ren .
Indian J Physiol Pharmacol 1998; 42(4): 569–571.

1 6 . Ganong WF.  The  au tonomic  nervous  sys tem.  In :
Review of Medical Physiology. ed 20, McGraw Hill
New York 2001; 222.


