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Effects of Short Duration
Supramaximal Exercise on

Plasma Atrial Natriuretic Peptide
Concentrations in Healthy Subjects

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  At ri al nat ri u re tic pep ti de (ANP) is a hor mo ne with bi o lo gi cal ef fects, inc lu -
ding nat ri u re sis, di u re sis, and va so di la ti on. The aim of the study was to de ter mi ne plas ma ANP, he-
mo toc rit and blo od lac ta te con cen tra ti ons af ter sup ra ma xi mal exer ci se in he althy sub jects. MMaa  ttee  rrii  aall
aanndd  MMeett  hhooddss::  The study gro up was con sis ted of 15 ma le vo lun te ers; me an age 20.3 ± 2.2 ye ars. Ve-
no us blo od samp les for me a su ring plas ma ANP, blo od he ma toc rit and blo od lac ta te con cen tra ti ons
we re ta ken from the sub jects pri or to 30 se cond sup ra ma xi mal exer ci se and 5th and 15th mi nu te af ter
the end of exer ci se. Plas ma ANP con cen tra ti ons we re me a su red by enz yme im mu no as say met hod.
RRee  ssuullttss::  When com pa red to pre-exer ci se plas ma ANP con cen tra ti ons (55.39 ± 14.15 pg/ml), sig ni fi -
cant in cre a se was ob ser ved both at 5th mi nu te (93.47 ± 21.83 pg/ml) and 15th mi nu te (104.29 ± 23.55
pg/ml) af ter the end of exer ci se (< 0.01). Plas ma ANP con cen tra ti ons we re in ver sely re la ted with he -
ma toc rit con cen tra ti ons pri or to exer ci se (r= -0.56, p= 0.02), at 5th mi nu te (r= -0.76, p= 0.01), and at
15th mi nu te (r=-0.66, p=0.07) af ter the end of exer ci se. The re was no sig ni fi cant re la ti ons hip bet we -
en ANP and lac ta te con cen tra ti ons at 5th mi nu te (r= -0.34, p= 0.21) and 15th mi nu te af ter the end of
exer ci se (r= -0.24, p= 0.38). CCoonncc  lluu  ssii  oonn::  The study de mons tra ted that plas ma ANP con cen tra ti ons
in cre a sed in re co very pe ri od fol lo wing short du ra ti on sup ra ma xi mal exer ci se. Exer ci se pe ri ods with
short du ra ti on but high in ten sity co uld be an ef fec ti ve fac tor for high con cen tra ti ons of plas ma ANP
le vels in exer ci se re co very. Plas ma ANP and he mo toc rit con cen tra ti ons in cre a sed in re co very pe ri -
od fol lo wing sup ra ma xi mal exer ci se. On the ot her hand, our study de mons tra ted that he ma toc rit
con cen tra ti ons we re in ver sely re la ted with the plas ma ANP le vels be fo re and af ter the exer ci se. 

KKeeyy  WWoorrddss::  At ri al nat ri u re tic pep ti de (ANP); exer ci se; he ma toc rit; lac ta te 

ÖÖZZEETT  AAmmaaçç::  At ri yal nat ri ü re tik pep tid (ANP), nat ri ü rez, di ü rez ve va zo di la tas yon gi bi bi yo lo jik et -
ki le ri olan bir hor mon dur. Bu ça lış ma nın ama cı sağ lık lı ki şi ler de sup ra mak si mal eg zer siz son ra sı
plaz ma ANP, he mo tok rit ve kan lak tat kon san tras yon la rı nı be lir le mek tir. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Ça -
lış ma gru bu yaş or ta la ma la rı 20.3 ± 2.2 olan, 15 gö nül lü er kek ka tı lım cı dan oluş tu. Plaz ma ANP, kan
he ma tok rit ve kan lak tat kon san tras yon la rı nı ölç mek için ka tı lım cı la rın kan ör nek le ri 30 sa ni ye sü -
ren sup ra mak si mal eg zer siz ön ce sin de ve eg zer siz son ra sı 5. ve 15. da ki ka lar da alın dı. Plaz ma ANP
dü ze yi en zim im mu no as sey me to du kul la nı la rak öl çül dü. BBuull  gguu  llaarr::  Eg zer zis ön ce si plaz ma ANP dü -
zey le ri nin (55.39 ± 14.15 pg/ml), eg zer siz son ra sı 5. da ki ka (93.47 ± 21.83 pg/ml) ve 15. da ki ka (104.29
± 23.55 pg/ml) ile kar şı laş tı rıl dı ğın da an lam lı dü zey de art mış ol du ğu göz len di (< 0.01). Plaz ma ANP
dü ze yi eg zer siz ön ce si (r= -0.56, p= 0.02), eg zer siz son ra sı 5. da ki ka (r= -0.76, p= 0.01) ve eg zer siz son -
ra sı 15. da ki ka da (r= -0.66, p= 0.07) he ma tok rit dü ze yi ile ters iliş ki li bu lun du. Eg zer siz son ra sı 5. da -
ki ka da (r= -0.34, p= 0.21)  ve 15. da ki ka da (r= -0.24, p= 0.38) plaz ma ANP ve lak tat kon san tras yon la rı
ara sın da an lam lı iliş ki sap tan ma dı. SSoo  nnuuçç::  Ça lış ma mız plaz ma ANP dü ze yi nin kı sa sü re li sup ra mak -
si mal eg zer si zi ta ki ben din le nim dö ne min de art mış ol du ğu nu gös ter di. Kı sa sü re li fa kat yük sek yo -
ğun luk lu eg zer siz pe ri yo du, eg zer siz son ra sı din le nim de sap ta nan yük sek plaz ma ANP
kon san tras yon la rı için et kin bir fak tör ola bi lir. Sup ra mak si mal eg zer si zi ta ki ben din le nim pe ri yo dun -
da plaz ma ANP ve he ma tok rit kon san tras yon la rı art tı. Di ğer yan dan ça lı ma mız he ma tok rit kon san -
tras yo nu nun eg zer siz ön ce si ve son ra sı plaz ma ANP dü zey le ri ile ters iliş ki li ol du ğu nu gös ter di.   

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: At ri yal nat ri ü re tik pep tit (ANP); eg zer siz; he ma tok rit; lak tat  
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t ri al nat ri u re tic pep ti de (ANP) is a nat ri u -
re tic, di u re tic and va so di la tor hor mo ne
that is synthe si zed by car di ac myocy tes.1

ANP pro du ces a wi de ran ge of physi o lo gi cal ef fect
such as mo du la ti on of body flu id, an ti-hyper -
trophy, an ti-inf la ma ti on.2 Al te ra ti ons in plas ma
con cen tra ti ons of ANP fol lo wing sub ma xi mal and
ma xi mal exer ci se ha ve be en in ves ti ga ted in va ri o -
us stu di es.3-6 Ho we ver, the res pon ses of plas ma
ANP le vels to sup ra ma xi mal exer ci se are not
known. Sup ra ma xi mal exer ci se co uld be des cri bed
as high in ten sity exer ci se which re qu i res ef fort gre -
a ter than ma xi mal ae ro bic ca pa city and is usu ally
ac hi ved by many sport ac ti vi ti es such as fo ot ball,
vol ley ball, bas ket ball, wrest ling and ten nis. The se
pe ri ods may en han ce plas ma ANP le vels and may
ca u se dif fe rent bi o lo gi cal ef fects.

ANP has be en re por ted to ha ve ne ga ti ve inot -
ro pic ef fects on he art.7 The ef fects of this hor mo ne
on car di ac con trac ti lity are sug ges ted to be con cen-
tra ti on de pen dant.8 The re fo re, un ders tan ding the
al te ra ti ons of ANP con cen tra ti ons with dif fe rent
in ten si ti es of exer ci se is con si de red to be im por -
tant.

A re cent study has sug ges ted that ANP co uld
be a fac tor for the dif fe ren ce of blo od he ma toc rit
con cen tra ti ons in exer ci se re co very.9 It has be en
shown that blo od he ma toc rit con cen tra ti on in cre -
a ses fol lo wing the exer ci se.10,11 Only a few mi nu tes
of he avy exer ci se is ade qu a te for hig her he ma toc -
rit con cen tra ti ons.12 The in cre a ses in plas ma vis co -
sity and he ma toc rit ha ve be en at tri bu ted to
exer ci se-in du ced ha e mo con cen tra ti on.13 The ma in
re a son of exer ci se in du ced he mo con cen tra ti on is
exp la i ned as the flu id shift to the in tra cel lu lar spa -
ce du e to cells rich in lac ta te that may in cre a se cell
os mo la lity.12 Know led ge abo ut the re la ti ons hip be-
t we en ANP and he ma toc rit con cen tra ti ons that is
an in di ca tor of he mo con cen tra ti on af ter exer ci se is
li mit ted. 

The aim of the pre sent study was to de mons -
tra te the al te ra ti on of plas ma ANP, he mo toc rit and
lac ta te con cen tra ti ons af ter short du ra ti on sup ra -
ma xi mal exer ci se, and se condly to in ves ti ga te the
re la ti ons hip bet we en plas ma ANP and he ma toc rit
con cen tra ti ons. 

MA TE RI AL AND MET HODS 
STUDY PO PU LA TI ON

Fif te en he althy ma le un der gra du a te stu dents at ten -
ding physi cal edu ca ti on de part ment vo lun te e red to
par ti ci pa te in the study. The ages of all sub jects ran -
ged from 18 to 26 ye ars (me an 20.3 ± 2.2 ye ar). All
sub jects we re nons mo kers and to ok no me di ca ti on.
No sub jects we re dec la red any ill nes ses. Sub jects
we re exc lu ded from the study if they had had any
fa mily his tory of sud den de ath or any per so nal his-
tory of hyper ten si on, di a be tes or synco pe.. Par ti ci -
pants un der went to a com pre hen si ve physi cal
exa mi na ti on. De ta ils of the study we re exp la i ned
to each sub ject and sig ned in for med con sent was
ob ta i ned. The study was ap pro ved by the Lo cal Et -
hics Com mit te e of Trak ya Uni ver sity Fa culty of
Me di ci ne.

STUDY DE SIGN

He ight, we ight, body fat, blo od pres su re me a su re -
ments and ECG re cor dings (Car di o li ne Del ta 1 Plus,
Bo log na, Italy) of the sub jects we re per for med just
be fo re the exer ci se test. Body fat me a su re ments we -
re ma de by bi o e lec tri cal body im pe dan ce analy sis
(BI A) using a body fat analy zer (mo del Ta ni ta
TBF300 Ja pan). 

Ve no us blo od samp les we re ta ken from the
sub jects to de ter mi ne ANP, he ma toc rit and blo od
lac ta te con cen tra ti ons. Be fo re the exer ci se be gan,
an ind wel ling pol yeth yle ne cat he ter in ser ted in to
the an te cu bi tal ve in. Blo od samp les we re ta ken just
be fo re the exer ci se, 5th and 15th mi nu te af ter the
end of exer ci se. The sub jects we re wa i ted at sit ting
po si ti on un til the third blo od samp le was ta ken. Af -
ter each blo od samp le was ta ken, blo od la ca te le v-
els we re me a su red im me di a tely by using a por tab le
blo od analy zer (Lac ta te-pro, Ar kray, KDK Cor po -
ra ti on, Kyo to, Ja pan). The rest of blo od samp le was
di vi ded in to two tubs. One of the tu bes con ta i ned
eth yle ne di a mi ne tet ra a ce tic acid and it was cen tri -
fu ged at 3.000 × g for 10 mi nu tes at 4°C to re mo ve
plas ma. Plas ma samp les we re sto red at -80°C un til
analy sis. Plas ma ANP con cen tra ti ons was me a su -
red by an enz yme im mu no as say hu man kit (a- At -
ri al Nat ri u re tic Poly pep ti de (1-28) EI A Kit)
ac cor ding to the ins truc ti ons on the ma nu fac tu rer



(Pho e nix Phar ma ce u ti cals Ca li for ni a, USA). The
ran ge of as say was 0-25 ng/ml and the li ne er ran ge
was 0.07-1.56 ng/ml. The sen si ti vity of the as say
was 0.07 ng/ml and the in tra- and in ter-as say co ef -
fi ci ents of va ri a ti on we re lo wer than 5% and 14%,
res pec ti vely. The se cond tub was a he pa ri ni zed ca -
pil lary tu be. It was fil led with the ve no us blo od and
se a led at the bot tom for he mo toc rit me a su re ment.
The tu bes we re cen tri fu ged at 1.000 × g for 5 mi n-
u tes and the he ight of the red cell co lumn is me a -
su red as a per cent of the to tal blo od co lumn.

EXER CI SE TEST

The Win ga te cycle er go me ter test is used to de ter -
mi ne sub ject’s ana e ro bic ca pa city. In so me stu di es,
this test was used to de mons tra te the res pon ses to
sup ra ma xi mal exer ci se.10 The Win ga te test con sis -
ted of a 30-s sup ra ma xi mal cycling aga inst a re sis -
tan ce lo ad.14 Each test was per for med on a Mo nark
cycle er go me ter (Mo del 894-E, Swe den) and for
each par ti ci pant the lo ad was cal cu la ted as 0.075 kg
x.kg-1 body mass. The sub jects war med up by pe d-
a ling for 3 mi nu tes aga inst a 30 watt lo ad. Af ter 5
mi nu tes rest pe ri od, by the com mand “star t” the
sub ject be gan pe da ling as fast as pos sib le aga inst a
pre de ter mi ned work lo ad un til the end of the test
pe ri od. Strong mo ti va ti on was gi ven ver bally to
sub jects to ma in ta in ma xi mal pe da ling ra te du ring
the test. The da ta we re used to cal cu la te pe ak po -
wer and me an po wer as in pre vi o us stu di es.14

STA TIS TI CAL ANALY SIS 

Ba sed on da ta from a pre vi o us re port,15 the in ten -
ti on was to de tect a dif fe ren ce bet we en the ANP
con cen tra ti on be fo re exer ci se (6.78 ± 3.26 fmol/ml)
and 15th mi nu te ANP con cen tra ti on af ter the exer -
ci se (13.54 ± 7.27 fmol/ml), with a= 5% and po wer=
80% sug ges ted in a study po pu la ti on of 13 sub jects.

The nu me ric re sults we re ex pres sed as me an ±
SD, and ca te go ri cal re sults we re ex pres sed as a
num ber (per cen ta ge). Nor ma lity dis tri bu ti on of the
va ri ab les was tes ted by using One Samp le Kol mo -
go rov Smir nov test. Com pa ri son of be fo re exer ci se,
5th mi nu te af ter the exer ci se, and 15th mi nu te af ter
the exer ci se sco res of pa ti ents was eva lu a ted by re-
pe a ted me a su res analy sis of va ri an ce (ANO VA) test

for nor mal dis tri bu ted da ta, Fre id man ANO VA test
for non-nor mal dis tri bu ted da ta, and then Bon fer -
ro ni post-hoc test was used when the sig ni fi can ce
dif fe ren ce was ob ta i ned. The Pe ar son or the Spe -
ar man rank cor re la ti on analy sis was per for med to
exa mi ne the re la ti ons hips bet we en va ri ab les.

A p-va lu e < 0.05 was con si de red sta tis ti cally
sig ni fi cant. Sta tis ti ca 7.0 (Stat Soft Inc., Tul sa, OK,
USA) was used for sta tis ti cal analy ses.

RE SULTS
Me an we ight of the sub jects was 80.9 ± 13.8 kg
(ran ge: 61.0-117.0), me an he ight was 181.8 ± 8.2
cm (ran ge: 168.0-197.0), me an body mass in dex
was 24.4 ± 3.4 kg/m22 (ran ge: 21.0-33.0) and me an
body fat ra ti o was 16.4 ± 5.8 % (ran ge: 11.0-31.0).
No ab nor ma lity was fo und in systo lic and di as to lic
blo od pres su res and ECG re cor dings in sub jects.
Me an he art ra te was 66.27 ± 8.57 be ats per mi nu te,
me an systo lic and di as to lic blo od pres su re was
117.00 ± 7.74/73.00 ± 5.27 mmHg pri or to exer ci se.
The pe ak po wer (715.4 ± 152.5), me an po wer
(574.5 ± 123.9) and ana e ro bic fa ti gu e (0.34 ± 0.1)
va lu es re cor ded du ring Win ga te test.

The ANP, he ma toc rit and lac ta te con cen tra ti -
ons we re de ter mi ned be fo re exer ci se, 5 and 15 mi -
nu tes af ter exer ci se test (Tab le 1). Sta tis ti cally
sig ni fi cant dif fe ren ces we re ob ta i ned amongst pre-
exer ci se, 5th mi nu te and 15th mi nu te va lu es in plas -
ma ANP, he ma toc rit and lac ta te con cen tra ti ons.
When com pa red to pre-exer ci se le vels, plas ma
ANP con cen tra ti ons we re fo und to in cre a se at 5th

and 15th mi nu tes fol lo wing the exer ci se. 

In this study, an in ver se cor re la ti on (r= -0.56,
p= 0.02, Fi gu re 1) bet we en pre-exer ci se ANP and
he mo toc rit con cen tra ti ons was fo und. On the 
ot her hand, strong ne ga ti ve cor re la ti on we re de -
mons tra ted bet we en ANP and he ma toc rit con cen -
tra ti ons at 5th mi nu tes af ter exer ci se (r= -0.76, p=
0.01, Fi gu re 2) and 15th mi nu tes af ter exer ci se (r= -
0.66, p= 0.07, Fi gu re 3). The re was no sig ni fi cant
cor re la ti on bet we en pre-exer ci se ANP and lac ta te
con cen tra ti ons (r= 0.16, p= 0.56). Si mi larly, no sig-
ni fi cant re la ti ons hip was shown bet we en ANP and
lac ta te con cen tra ti ons at 5th mi nu te (r= -0.34, p=
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0.21) and 15th mi nu te af ter the end of exer ci se (r= -
0.24, p= 0.38).

DIS CUS SI ON
The al te ra ti ons of plas ma ANP con cen tra ti ons fol-
lo wing short du ra ti on sup ra ma xi mal exer ci se we re
exa mi ned in the pre sent study. Our re sults in di ca -
ted that plas ma ANP le vels in cre a sed in he althy
sub jects fol lo wing the sup ra ma xi mal exer ci se. The
chan ges of plas ma ANP af ter exer ci se shows dif fe -
rent re sults de pen ding on in ten sity, type and du-
ra ti on of exer ci se. Plas ma ANP le vels did not
chan ge sig ni fi cantly af ter mild in ten sity exer ci se
ac cor ding to a pre vi o us study.16 On the ot her hand,
it has be en de mons tra ted that plas ma ANP con cen-
tra ti ons we re in cre a sed up to 30% fol lo wing the
ma xi mal ae ro bic exer ci se.4 Man dro u cas et al3 re-
por ted 96 % in cre a se in plas ma ANP con cen tra ti -
ons fol lo wing ma xi mal exer ci se. They ha ve shown
that in com pa ri son to sub ma xi mal le vel, ma xi mal
exer ci se was the ma in sti mu lus for ele va ted plas ma
ANP con cen tra ti ons. In our study, 69% and 88%
in cre a se was pre sent in plas ma ANP con cen tra ti -
ons at 5th mi nu tes and 15th mi nu tes af ter the end of
sup ra ma xi mal exer ci se, res pec ti vely. Our re sults in-
di ca ted that exer ci se in ten sity ap pe a red to be an ef-
fec ti ve fac tor for ANP sec re ti on. 

Post exer ci se blo od samp les we re ta ken at 5th

and 15th mi nu tes af ter the end of exer ci se (re co -
very) in the pre sent study. The re fo re, blo od samp -
les we re as ses sed at two dif fe rent du ra ti ons in
re co very. ANP con cen tra ti ons we re hig her at both
the 5th and 15th mi nu tes than res ting va lu es (Tab le
1). A pre vi o us study, which com pa re plas ma ANP
con cen tra ti ons at 10th mi nu te fol lo wing the exer -

ci se with im me di a tely af ter the end of exer ci se re-
por ted sig ni fi cant re duc ti on.3 Ho we ver, our fin d-
ings we re not in ag re e ment with pre vi o us
ob ser va ti ons sug ges ting an im me di a te dec re a se in
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Pre-exercise 5th minutes after 15th minutes after 

the end of exercise the end of exercise P

ANP pg/ml 55.39 ± 14.15 93.47 ± 21.83a 104.29 ± 23.55a,b F= 103.9; df= 2 <0.001

Lactat mmol/lt 1.50 ± 1.25 8.15 ± 1.83a 5.6 ± 1.69a,b Freidman χ2= 28.1; df= 2 <0.001

Hematocrit % 45.2 ± 2.37 48.1 ± 2.97a 46.9 ± 1.50a,b F= 27.3 ; df= 2 <0.001

TABLE 1: Plasma atrial natriuretic peptid (ANP), lactat and hemotocrit concentrations of subjects.

Data are expressed as the mean ± SD
a: p< 0.001 when compared with pre-exercise 
b: p< 0.001 when compared with 5th minutes after the end of exercise.

FIGURE 1: Correlations of plasma atrial natriuretic peptid (ANP) with hemo-
tocrit (Htc) concentrations before exercise (r= -0.56, p= 0.02).

FIGURE 2: Correlations of plasma atrial natriuretic peptid (ANP) with hemotocrit
(Htc) concentrations five minute after the end of exercise (r= -0.76, p= 0.01)



plas ma ANP con cen tra ti ons.3,17 Ac cor ding to the
pre sent study, short du ra ti on sup ra ma xi mal exer -
ci se ca u ses the in cre a se in ANP sec re ti on to con ti -
nu e for at le ast 15 mi nu tes in re co very pe ri od.

Se ve ral fac tors may be res pon sib le for the ANP
sec re ti on du ring and sub se qu ent to the exer ci se.
The in cre a se in plas ma no re pi nep hri ne ha ve be en
sug ges ted as an im por tant fac tor for the re le a se of
ANP in res pon se to exer ci se in he althy sub jects.18 It
has be en re por ted that an in cre a sed no re pi nep hri -
ne con cen tra ti on was sig ni fi cantly re la ted with an
in cre a sed ANP le vel af ter short-term exer ci se tes t-
ing.16,18 On the ot her hand, it is known that ANP
in hi bits sympat he tic ner ve ac ti vity.19-20 The re fo re,
ANP sec re ti on fol lo wing the exer ci se may play a
fe ed back mo du la tor ro le in the re gu la ti on of sym-
pat he tic ac ti vity.

The type of exer ci se may be ac cep ted as anot -
her fac tor af fec ting the al te ra ti ons in plas ma ANP
con cen tra ti ons. In a re cent study, in cre a se in plas -
ma ANP con cen tra ti ons ha ve be en fo und to be dif-
fe rent in arm exer ci se from leg exer ci se.21 In
ad di ti on, a sig ni fi cant pos tu ral inf lu en ce was re por -
ted on plas ma ANP con cen tra ti ons.21 In our study,
all sub jects ha ve ma de leg exer ci se in a sit ting pos-
tu re in or der to avo id any al te ra ti on that may re sult
from dif fe rent pos tu res and the use of dif fe rent ex-
tre mi ti es fol lo wing exer ci se.

Se condly, we in ves ti ga ted whet her the re was
a re la ti ons hip bet we en plas ma ANP and he ma toc -
rit con cen tra ti ons be fo re and af ter exer ci se. Sur pri -
singly, plas ma ANP con cen tra ti ons we re ne ga ti vely
as so ci a ted with he mo toc rit con cen tra ti ons both be-
fo re and af ter exer ci se in our study. It was fo und in
the pre sent study that the hig her is the ANP le vel
in blo od samp les, the lo wer are the he mo toc rit le -
vels. Ne ga ti ve as so ci a ti on bet we en plas ma ANP
and he mo toc rit con cen tra ti ons fol lo wing the exer -
ci se was mo re pro no un ced than the va lu es ob ta i -
ned be fo re the exer ci se. Des pi te a me di um
as so ci a ti on (= -0.56, p= 0.02) that was shown be fo -
re exer ci se, strong ne ga ti ve cor re la ti ons we re ob-
ta i ned at 5th mi nu te (r= -0.76, p= 0.01) and 15th

mi nu te af ter the end of exer ci se (r= -0.66, p= 0.07)
bet we en plas ma ANP and he mo toc rit con cen tra ti -
ons. Ho we ver, he mo toc rit in cre a se was ob ser ved
to get her with ANP in cre a se at 5th mi nu te af ter ex-
er ci se. At the 15th mi nu te he mo toc rit le vel ten ded
to dec re a se des pi te ANP in cre a se, which may in di -
ca te that ne ga ti ve re la ti on bet we en ANP and he-
mo toc rit is in de pen dent from he mo toc rit chan ge
in du ced by exer ci se. Si mi lar to our study, Fu ku ta
et al.22 firstly de mons tra ted that ANP con cen tra ti -
ons we re in ver sely re la ted with plas ma he mog lo bin
con cen tra ti ons and ane mi a was an in de pen dent
pre dic tor for ele ve ted plas ma ANP con cen tra ti ons
in co ro nary ar tery pa ti ents. Ac cor ding to this
study, the re la ti ons hip bet we en ANP and he mog -
lo bin was in de pen dent from ot her car di ac and non-
car di ac de ter mi nants of nat ri u re tic pep ti de
con cen tra ti ons, inc lu ding left ven tri cul end-di as -
to lic pres su re and body mass in dex.22

Physi o lo gi cal al te ra ti ons such as aci do sis oc cur
du ring and sub se qu ent to exer ci se. Man dro u kas
et.al. 3 re por ted an in cre a se in plas ma ANP le vels
to get her with hig her blo od lac ta te le vels af ter ex-
er ci se. Si mi larly, ANP and lac ta te le vels we re fo -
und to in cre a se at 5th mi nu te af ter exer ci se in our
study. Ho we ver, our re sults sho wed no mar ked re-
la ti on bet we en plas ma ANP and lac ta te con cen tra -
ti ons

The ef fect of sup ra ma xi mal exer ci se on ANP,
he ma toc rit and lac ta te con cen tra ti ons we re in ves ti -
ga ted using Win ga te test. Ho we ver, the re are se ve -
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FIGURE 3: Correlations of plasma atrial natriuretic peptid (ANP) with hemo-
tocrit (Htc) concentrations fifteen minute after the end of exercise (r= -0.66,
p= 0.07)
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ral li mi ta ti ons in the pre sent study. First, we co uld
not de ter mi ne plas ma vis co sity and red blo od cell
ri gi dity that we re sug ges ted to be ot her physi o lo gi -
cal adap ti ve mo di fi ca tors in exer ci se in du ced he mo-
con cen tra ti on.23 Se condly, de ter mi ning the plas ma
K+ ion con cen tra ti ons co uld be help ful to un ders -
tand whet her the ex tra cel lu ler flu id vo lu me dec re -
a se in exer ci se in du ced he mo con cen tra ti on.12

In conc lu si on the pre sent study de mons tra ted
short du ra ti on and high in ten sity exer ci se co uld be
an ef fec ti ve fac tor for high con cen tra ti ons of plas -
ma ANP le vels in re co very pe ri od of exer ci se. Plas -
ma ANP con cen tra ti ons co uld not dec re a se at 15th

mi nu te af ter the exer ci se. In ad di ti on to plas ma

ANP, he mo toc rit con cen tra ti ons in cre a sed in re co -
very pe ri od fol lo wing sup ra ma xi mal exer ci se. On
the ot her hand, ac cor ding to the fin dings of our
study, he ma toc rit con cen tra ti ons we re in ver sely
re la ted with the plas ma ANP con cen tra ti ons both
be fo re and af ter the exer ci se. Our study sug gests
that hig her ANP sec re ti on sub se qu ent to exer ci se
co uld not se em to be re la ted with blo od lac tat le v-
els.
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