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Carotid baroreceptor-cardiac responsiveness in female
long distance runners

Sueko SAGAWA"Y and Hisatoshi MORIKAWA Y

Abstract

There are evidences suggesting that endurance-trained athletes (ET) fail o maintain blood pressure
responses to gravitational challenges such as head-up tilf, standing, or lower body negative pressure.
The purpose of the present study was to examine whether gravitational intolerance in ET was due to
a blunted carotid baroreceptor-cardiac responsivencss. Eight ET females {long distance runners,
18.4+0.2 v.0.) and seven endurance-untrained females (UT 20.4x0.9 v.0.) participated in the experiment.
Carotid baroreceptor-cardiac responses were estimated by using a neck chamber. RB-R intervals were
plotted against carotid distending pressures and the response was analyzed by applying a four-parameter
sigmoidal logistic function. The maximal gain of the curve in ET group was greater (P<0.05) than that of
UT group, indicating increased baroreflex sensitivity. The centering point of the curve, an indicator of
the operating point, was identical. There was a significant correlation between maximal O, consumption
and maximal gain (r=0.693, P<0.005). These results may suggest that attenuated baroreflex control of
the heart rate in ET is not responsible for the mechanisms of the gravitational intolerance.

KEY WORDS : endurance-irained athletes, carotid haroreceptors, neck chamber,
bharoreflex sensitivity

1. RL&IC N5LOT, BRETHEBROMTETE2HHE T 588
THED, ERTHBEINESMETL TEHE2ED

LRSS VWEEBASRICY B EMNSLE) TILRAL, & IANGAREDEST IS

OFETIEN FEFITBHT 520, EN—R
ZETFE S, LNESESRB L UBIRESSMINE
BOBBEOETEEAL, ROETNVAORS
BENMEFT S, oS EMO LRI EE IR
ZEbhb, ZIHhSKENEFEROBABIULNK
ELNRE ) ERAT SRR ERL, UE
HakhREhs, Che—EORBRBERR LD

SN OESTRPTEFBEAHN (ower body
negative pressure, LBNP) 23§ S iuiamiEgE T
ENTLSWMESEL, LERTEROBESEESH
Tp" e,
ZORRIZDWT, LA THROHOERMNESR
HOET??O7 SERSNC &5 MEERBA RSO
B P OulteE RS Ih TV A, ZhEOHERE

1) Hlghar kg A R — 7oA

1) Kyusyu Kyoritsu University Faculty of Sports Science



8 Bl BT fu

HEEBEEEIC DOV TOHREN S, L EBEHE
ODOLBNPIiHEISIEBREE L EZN BN ENISHEDH S
MO EFEW IRITHIE T REMES OLBNP
it FEE B SRS I RS NIE T L TnB 2 &
PWELE. ZOERERELT, EEEHHEICHTHL
EFEOERBRRBRTHIL IS4 7 > ADEAHNLBNPH
OTFEEOMBEEEEZHEAL, BIRRERZHD
S B TLBNPARRFORMADKREOHBE RN &
e AER L. UL, ODHOERNBRZHI
ODWTiBREIh TWiho/z. & Z THEMEEIRA
PHEE B SE OLBNPIREE T IC, LHOERFERZ
HEOBETHEEL TWENENERHMNTIHNT, &
T-EEMERET2HBHEC U CHBIREZ AR — O
BRSNS Z RN,

2. Ak

HERE
RARESEHZTOHBRE L LT, 5~64FH, &
EEERNL —= 2T TWASLDRE L TH#E
&, HRELUTRICEHNRERZ L THhARNnT4£0
RTEZENERIISML =, REBEEOHRFIL
HEIZ90—120km EFLTW3B. FRFEhO#BRE

REBARZOVWTHBEHAZTY, AESEREE.

REBFHARERERR A EMERZRROREEE
TEMEL .

R 1. BEHREESABRRENEDORE
FNENOHBRBFICZOWT, EHRERKRT
APOABRK EBHIHMICEEBEILIIA—F —
(Ergomedic, model 818E, Monark, Sweden) % M
WTARBHEKICX2BRABRIANBEEZHE L. F
KA XTI T XERSHTEF (Model RL-600, Westron,
Chiba Japan) ZHAWTHM L7, E#HRSHTE
(EM-Scan, model HA-2, Springfield, IL) iZ& > T
BIRBIFR 2RO 7=, TXTOERII=ER22C,
SHEE0 % ICHHM X NI A TRBEE TITo 72

RB2. FRRESERRHOME
FEHREZAERHN OBER, Eckberg &2 &
SprenkleZ£'® OHEICHE, RITFHHEY LREERFE
BCHIEL 2. #BE2IBZHICIVT, Eiikz
NENSEBREZRBEKEITEBR Y IF ¥ N—%8
RIS L. DHOWIREE Z BT 5 20 ICHEEER
BLKEOL NI THEEKZEIED, X2 TF ¥ N—0D

FEJ1%+30 mmHg/N5 —50 mmHgE TLMAZ &I
10 mmHg9 DX E, ZOLEDOR—REREEI
Ea—¥—ICWMORAAE. X9 IF¥ 2 N—0DFEH
ZDBHORETR Y H—BhhdLDIaEa—
F—HIHEINTNWS., 1~2BRRBEET S0 %
o T8~10EPIEEZEVRL, FHEEENRICHN
7%

R

N—R 54 > DMEZEEMEZ (UA-751;Takeda
Medical, Tokyo, Japan) THIEL, ZDEZEDIE
FREN S R v 7 F ¥ 2 N—DEH 28 U THERIE
2 B JE ] % carotid distending pressure  (CDP)
EUJ. FHEREGIGERLE + 1/3RETKkD 7.
ZOENIH LU TR—RMEZ Ty F§ % ESFRl
#ERT DT, R—REBOEREHERIIKent&'™ 12
o THEENTVBUTORXTI7 sy hEEBZE
WTES.

R—RREIE=A1X{1+e[A,(CDP-A,)' +A,
ZZT, AIR—REIROBRKAKGE, AISTFR
HEDOZAO0—T2RETIHEE, ARIOH—TD
L EIZBIFBCDP, AJIR/INR—RERTHS. =

SIZZOHBOFRT A ANEIRATEA SN S.

BART A=A, XA,l4

1100
Q 1080
® 1060
. 1040 -
1020 -
1000
980
960 -

Ol

R-R interval, m

T =

T T T T
40 60 80 100 120 140
Carotid distending pressure, mmHg

Fig 1. Typical sigmoidal regression curve fit to data obtained
from 1 subject.
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Table 1. Characteristics of the subject

N  Age Height Body Bodyfat VO;mex Resting
wolght HR
(yo.) {cm) (ka} (%) {mifmin/kg) (beats/min}

Untrained 7 204108 1574+18 551+16 256411 31812 67.0135

Trained B 184+0.2 1609414 50.841.2 19.4:11.0* 43.8+1.5 56.4+1.6*

Values are means+SE. *, P<0.05 vs. untrained subjects.
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Fig. 2. Baroreflex response curve. O, untrained subjects; @,
endurance-trained subjects.
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Table 2. Logistic model parameters describing carotid sinus
cardiac baroreflex response

Aq Az Az A Max. gain

(msec) {mmHg ) {msec) (msec/mmHg)

Untrained 12461229 0.12240.023  96.744.9 85910422  3.7140.73

Tralned 226.7+44.9" 0.14520.021 /8155 1044.7x453° 7.5441.50°

Values are means+SE. *, P<0.05 vs. untrained subjects.
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Fig. 3. Relationship between maximal oxygen consumption

and mazximal baroreflex gain. O, untrained subjects; @,
endurance-trained subjects.
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