{EE S PRARE B DDl E 2 B 2 /19 & IILE
IS i, 58 AR ST B K IF 9% B A PR I o (i 5+
2 G Be il D 2 e

BEE:jpn

HhRE
~EH:2017-10-04
F—7—NK (Ja):
F—7— K (En):
YER

A—=ILT7 KL R:
Firi&:

http://hdl.handle.net/2297/9483




228 ‘ BIRKFTL2EFSHEE $100% $£3%5 228—239 (2000)

RIEF AR B O LIS B8R & A F 5 IR,
SRR 1< 3 X 2T R R AR RIR B0 R B A3k S Bt 0 B2

SRREEFEEFBABEE—FE (EE | /MR —508)
B % & A

OAERE TR ERBENTTELTVwE, ZOBEAN 1 2L LT, LHESEROBEEIC L) ORI A >3
VAP L, HHEA S OREMRFBEEI O HEIE R L TWE L ORFEIRE SN TV S, BIBHFHAE o5 2 R 5 i
MR B 45 1B S 2 EEIBAHT (percutaneous transvenous mitral commissurotomy, PTMC) (2 FIEFHH1Y, JEEMZFII A E D MATE)
BOYEFFLN, £ FMTRLCBIDLMESEREENEHLZFMTELETFVERDNE, 22 T4H, ¥ERRERE
BE DL R GRS & ORI RIT T PTMC DR B2 RE L 7o, 15B0OMBIEREERE £ 5t8 L L.
EFICHRENRTEHBE LAEZ /LT, LEX, FOBIRE S50 L. SIS forearm vascular resistance,
FVR) @AM AT =T FPLFAETF7 4 —2HviRD, BHZEMIRIES) (muscle sympathetic nerve activity, MSNA) 13
B MEEERIERIC L DillE L7z, MSNADEEMIE 19 @S — 2 + 3 (burst rate, BR) & 100.038& 72 ) @ /3— R b #% (burst
incidence, B) Tf7 o7z, (LUHIEZEH~OH#IZ-10mmHg ® TR HEEBAF (ower body negative pressure, LBNP) %47\y,
MSNA & & 0 LIESHES RISk L ko2, £, BRAMEENIO30% TERMEES A2 3 48T, FORGEDS
ET L7z, PIMCIZ & 0 8RS I E %13 1.08 £ 0.08 20 5 1.71 £ 0.11cm?® (p<0.001) ~, [M%%132.81 02145 3.12+0.25 1/
% m? (p<0.01) ~NEHFFICHEINL, FHMBREAEIZ17.6 1144 % 116+ 1.1 mmHg (p<0.001) ~EFZI@mA LI, b
A, FHIEEPTMCRIZ CAETH o724, BRIZ25.1+259 6150 +2.6/5— R + /4 (p<0.01) ~, Blix37.1£3.72:5
23.6£33/5—A M/AMA (0<0.0D) ~FEITHA L. LBNPIZ X 0, L33, MERELL L2 o7285, S iiREIZ LBNP
&) PTMCHITR & b FIARE 24 L7z, LBNPIZXT 5 FVR, MSNADHEIIE IS E, PTMCIZ X ) FVRAS+13.1 67225
+28.7 6.4 %, BRAT+16.0 254 5 +63.9 £ 11.7%~~, BIAT+145£2.7H 5 +61.8 = 11.9%~WFR L FEIZWIML 7= (+
N2 p<0.05, p<0.01, p<0.01) . LBNPIZ & 2 Hui#IRE O A B33 2 MSNA DN D b % Ui FE S 25 25t
(cardiopulmonary baroreflex sensitivity) & 4% &, BRTI3-9.2+1.12°5-39.9 £ 4.9%/mmHg~, BITI3-84+ 1.1 5-38.7+
6.2%/mmHg ~\W I b FEICYE L7z (FNFNp0.01) . ERIEEFHETT I 5 MSNADEINIEPTMC 2 & h 285 51}
Larodz, MIEFSAERESE O R R TLE DU E SRR RO BESES L, FOREIIE—BTHENEIZ L
D b72hH STV B ATREMEDTRIE S 7.

Key words cardiopulmonary baroreflex function, mitral stenosis, muscle sympathetic nerve
activity, percutaneous transvenous mitral commissurotomy

LDAhEdild, BAORRIZEZ.LRY THBEOHEEIZL )4
AR O BEICRA ) M % AT & o vIREE & fefek
PREIIZESR SN D, —F, LRI X A.0HHERME
DAETAH L AR ISR A R F 2 RIS TE 3, OIREER,
ML L CHRERFEIC L VT2 REL LS 75,
REMRERITZ ORERIE I BWTLZy - Fr¥tFriy
FLEIRVEELBHEZTE. L, REFTHTRVE
BRSBTS R O T ATL 72 5 S, MRS
LB LEHOMA, LHMBOBERECHEED L OLEET

FHI2E 6 A26 B, FRI2ET7 ALESH

EROBEL E2L, BISLAEOEL, bW EEREE
KT 2D, %L OEFNATIIBNT, B OTRERE T
WI/NZERT) VIBEFEWVEETFREARTHA I EHHS
PIZERTWBED™Y, &52, sSEFEORBEBRABRIZBNT
BERTREERR S C L ) ERBEEoWE, AREEORI L L
LIZTHRUEDRERPRE SN TV S, 20 X5 (T3t
ROBFSLAEIIBI D IMERRAOEELHERFTH B
bbb sT, FORRN L IEOEEIIHS 2 TIE RV,
DAL BT B RSB O FE DTSR § 5 h 20w

Abbreviations :© BI, burst incidence; BR, burst rate; CPBS, cardiopulmonary baroreflex sensitivity; CVP, central
venous pressure; FBF, forearm blood flow; %FS, %fractional shortening; FVR, forearm vascular resistance; LBNP,
lower body negative pressure; LVEDD, left ventricular end-diastolic diameter; LVEDV, left ventricular end-diastolic
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i, BB L COHESFSHEEIZ L 5 RO RN
B A 2V A DD, PARIZBT B REEEEEEY, B
WA ZERD L2 b OREMRER O D 12X B
BT A VA RS EEEN TS, EZE
L HRERBTHY, EXFERD?LORLMEA 79V 2130
R AR (A LSRRI L, AR A & O RAEIEEIR
WEBHE L TWADY bt ZOEZFEEYLORLE

£ RN ADBPE, IR S OREAREE DO WA T B
BB NG 7 TS S, RBRMREE T nESED. AL T
iR ZARL OMESHE R M7 A ERMHISEESIA T
LIk, DAREEWEFLVIDY 2 LARERED R CHRE
SNTEY, &5ICCEMEEETOEICEEBIRESFHES I
ELITEESABBEORS LI REVE SR TVED, L
L, & MOARZIIB S R RIEE) U I O RS R AR
EHNEET AEENRIERII 2, FLLRETOLMESE
BEEORR D HL M TIER .

BIEFIRAE S EBE~ORARE L) o MEREL 5 5.0
FEFETH, FEXBWTIRBMIEEHOTELA LIS
W RWZOBFEIZESHTEE V. T2, BIEPREEOBYE
BEFMIBWT, MEZBRTEL2VEEOMMIZ & 2HF
RAENE S OMHFLVO LR A X L )FRFIET L
ZEAERE SN, EIEREAE T TV TRIERESES - BK
TH#h - TEAFAGRABEEIRENLD. ChOOBEIS, #
EFRAIEICB VT, LIESERBEEIEE DS b R
BIEBIASTE L T AT RN S 5.

—77, Inoue &% OIRELISR, KRR HURERFIRIE 1B o2 E g
B (percutaneous transvenous mitral commissurotomy,
PTMC) #EEICIE IR & h, BiFhF - RIBFHROBEN
BERTWAD™ D RilE, Sh—r - AF—F L EHVE
EBHRLEIEAT 5 0T, FERYEMIOARIET 2HIZE
#FBL, FoARRERELS LV IO.OERE ORI RIS
FEABTEDN BT TELRNEAYH L. Lo T,
PTMC iz & B BIBFHAEEO MITEREONEIR, M OAEIl
BOCOLHESESREN T2 XEAREHHTICEEN S 5
B, HBELZLFOEEGHENENIZL b0, THE
NERIZEBDDPEWET BET IV EBDbNL. 2 T4,
BERPEERE O CHIEZ AR MEE, OSMERREICB XIE
TPIMC DB #E LD THRET 5.

HEBLUFHE

I. d&

1990 4E % & 1998 4 F T U RHC AKE L 7= 18 & Fr i 22 fit & T,
PTMC % fi4T L7z 1561 & x5 & L7z (& 1), BHE3H, 12
BIC, EEIE3240 5 715 (5032245, FH M), &
AR FAE S5, LEMB 7B TH o/ FUREIRT A,
VE S Y 2313 %R ST zAt, PTMCHIiM% CHRIEN
BEBLUBEEOEEIR TFbhr o7/, PIMCEIZ LD > ¥
21— 7 —WBREEITWEBRNICMEDFEEL EWI & 2R
L7z, 2B, &flCOEY 7 — 7 Vig?E, PIMC, LIRSS
BREONEB L UAHEIC O VWTHBE LRI RELS

1. F5&

1. Lz o —[gE

PTMC #1781 1 R LA B & AT 1 ~ 2 BB apl, L
IO —[JRE % T L7z, O3 — R, BEEBHERE
SSH-160A ¥ 7213 SSA-380A (RZ A7 4 )V, W/IE) & Ay,
PTMCHRICIXBIEF O, GIEFEROFED LURE, #
EFoAKL, BE, RTHAKOZE/L, WEHELEHELPIMC
DEHEOEFEIZDOVTRET L. & 5 IZPTMCHI# TERELE,
B, /LEHEE (% fractional shortening, % FS), = EEH
ST (left ventricular ejection fraction, LVEF), {218 CIHI %
kKL 72,

BRE7 7o —F L) KBk L OEEME- Nz a—
%L, 2R ebs5.0MM Rk, DTOlELT
o7z WWHERMERRE, AEILEREKPE (left ventricular end-
diastolic diameter, LVEDD), = INHFREIZE (eft ventricular
end-systolic diameter, LVESD) ##fll5E L, EEILERMAE
(left ventricular end-diastolic volume, LVEDV) & 77 S INfE 3 HA
7% (left ventricular end-systolic volume, LVESV) % Teichholz
#3 % HwT, LVEDV = (7 X LVEDD® / (LVEDD + 2.4),
LVESV = (7 X LVESD?® / (LVESD +2.4)®R iz L h ko
72. %FSi3{(LVEDD-LVESD) / LVEDD} X 100 (%), LVEF it
{(LVEDV-LVESV) / LVEDV} X 100 (%) O % BV EH L7,
RIEAROEE I ORET 70 —F L) EEE N 77 —ETER
WA ZERHL, WEFHORKEBEEFEMEIETD
R (pressure half time) % {llEL, 220 T CTHLTHIBL
230

2. LiES 7 — 7 VA & PTMC

Ll 7= F VIREEHEARRT 7o —FICE N ERLA. &
WY —ETKREIREERIL, AT - HVHT—TN
AL, HEE, AEE, WERE, MEREAES L O3

Table 1. Basic characteristics

Patients with mitral stenosis

Variable (n=15)
Age (yrs) 32-71
Sex (Male/Female) 3/12
Arterial fibrillation 7
NYHA functional class
I 0
I 10
il 5
v
Medications
Diuretics 7
Digitalis 13
ACE inhibitor 0

NYHA, New York Heart Association; ACE, angiotensin
converting enzyme.

volume; LVEF, left ventricular ejection fraction; LVESD, left ventricular end-systolic diameter; LVESV, left ventricular
end-systolic volume; MSNA, muscle sympathetic nerve activity; PTMC, percutaneous transvenous mitral

commissurotomy
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BB TR ELZNE LR, $74, AMBRIW Yy 2 5
~W AT =T N EENEA LESHRE, ESiigdk e
T L7, K2, AEEREETY, HE, EEOREHS%0NT
ERREMRE, 7oy ry7a— - Z—Fiky b (ARA
Fhozy 7, W) #HCCOBPRENE T 7. EEN
AT —=FLEFAL, EFELEEEORKH T 810
DAL EAT G, Gorlin 5% 3 X 0 IEFR MR 2 20 L7,

PTMCidInoue 5* OHETITo72. Thbb, KE~TA
N7 A4Y—4EAR, #F14L—9—CLERRELELT, &8
Fa—TRANIZA /L NV— > (TORAY, HE) %L
BPRMICEE? SEB~FALE., A¥ 4Ly PEAWTN
V=B RONMIERT 28, NSv—CERNEHEL, 0O
VESER NV~ SRR L, FOEHARLA. g/ s
WXV — DL IR BS LB SV — S B R LI Tw
CBBSRIMEREE TAT o 72, N — VHRBE L AEEIZ Ky 75 — s
T oIz & D, IR R L A S 4T L7z, PTMC
WTH, FWEOLNE, MIEBEZNEL, EE-ESTED
FIRERLER 2> & BT L 72 5 TRERF OERE 2 EE L 7.

3. fEBRILE OflE

M/ NZERT) VEE, GBWF Y Y ARRRTFF
WEDI&, PIMCREATAT, HAT 1 B0 E o F8Ze g ke 4R 1M
BT o7z, RILICKE U CIEEDTA2F 1Y 7 4 A D 3RERE 23R
Wik, 4°C, 3000rpm, 105ME.0 LMY > 70 % 45 CilllsE
TCHERAFELS, /e 7)) Y EEEk s o< b
T7I7A—EERVAF -V T 3 2 49HEFHLC-8030 (B
=, WE) &Y, LEMF M) YLRRATF FOREIES
VAAL ST oA ERAWIHANP X v M ERF GERFE2E,
HE) 12Xk D707,

4. PTMCHI# TO.LBIESE S0 N E

PTMCHEATHT L BMLA, A7 1 ~ 2 BREHRILIHES AR
FEREDS & OB SIS E) (muscle sympathetic nerve activity,
MSNA) DREEAT> 7=, HIRBE R LWL & Lotk Sl
WAERNERTESFL, LENE=y -2 ) L0ERTREL .
FRERMUFERT % BV T ERBIIR & 0SB Z 0E % 3 Bl
L, 2O & 0 IS & OYLRIINE 2 ke 72, FEHIE
173 UUEIIIMIE + 2 X SRR M E) oIz & b ko7,
AHERL D187~ YR ZF Lo hF—F LR WHENZC
#ALT, EbZ ¥ AF2—4—UKL000 (NI RAF—, TR
23R L, #LOEHIRIE (central venous pressure, CVP) % i85
E L7

Hi M5 & (forearm blood flow, FBF) XA L A v 4 — 3 -
TVFAELT T 7 SPG-16 (MedaSonics, California, USA) %
W, BIRFASEICLDVHELZ®. v2bb, BLEESICHIR
HAERT 7%, AUBHORL KCEIZA ML L vy —Uk
BTt ARIBEE R O L NV &0 SIS 3 S R %
EHIRERIZ U7z, 4A0mmHg THRFZER 7 7 % 25812 INE L 7=
WD AN Z S8R L, £ OBAMER A & FBF %5k 7=, FBF
DFRFILHAMBDIEE L 2% 5 BTV, FodoRk, B
EZ V73 BT EHE L. fRLEET (forearm
vascular resistance, FVR) (34 IME % FBF Tl L TEH L 7.

MSNADELERIE, BU/NMIREEREMS 2 HOERENE LY
ToZz. Tbbh, FHEIIBA0IB (HANE, HE) 2 HW1
~5SmADBERRE CEREMEDOETFE L1k, ShE
BEWlpm, MIEEYLI0 m, 1 YE—FrX1~10MQ®D

52T AT U /NEM (Brunswick, Maine, USA) % SERRE:F |-
REEICRIA L, Y7 AF U AEBR LD 1~ 2em i
BRI R AN % 8 S NI E L/, HH L 72 MSNA L,
MEREE T SE = 2 — 0ty 7 4 (AARE) NOZHR 7Y
T ¥ THEE RMP-6004 (HAYEE) 12T 70,0005 12 BE L 7. b
&L 7-ffEiE B, m—H v b7 1% —955Hz, N1 H v b
TANEY —5000Hz D7 ¢ V¥ —%ili L7z, 0.1BOMEHE
L OEPIF RN CHES L2, MSNAIE, 79 v v 4 nzx
-7 LETHETZELDI, FYNAE—D—THELTE
=% L7, MSNARZMMEEOESR LA 28V AL B
N—Z MEBE LTRESNE 20, Fhe 70 7Haes
Ao TLEERBES LA FHEMMAE (mean voltage
neurogram) % #4712V 7z, MSNA O [l 5g 1 O RIER M, 19
RIS S AL, NV LNERROX M LA RS
AT ZE, FARENBCI VBRIV ELNFor,
23, MSNADFiE, 14MO/N—2 MK (burst rate, BR),
100031 72 ) 23— 2 M (burst incidence, BI) 12 & b {7-
72, LEM, CVP, MSNAIZH—<L T L 4L a—4%—WS
682G (HAGE) 12 CREZEvhadiiian sk L 72,

GIFEZ B HEEOFMIE, TEHBRTE (ower body
negative pressure, LBNP) {2 12X 0§77, Thbh, #
BREOATREERBEBHALAMEoOPIZAN, KIBIZL
1-10mmHg @ LBNP % ¥, LBNPIZ & A.034%, MFE, CVP,
FVRB L O'MSNAD % Kb 7z, &€ 512, LBNPIZ & 5 CVP
DB T B FVRE L O'MSNADZEILED I, (% A FVR A
CVP, % ABR/ACVP, %ABI/ACVP) %3k, [LES
B8 ST S (cardiopulmonary baroreflex sensitivity, CPBS)
DIEREL L7,

72, EHI L RTS8 £ I1FT PIMC 08
ERBID, Ny RF) y FE 2L B ER BRI T
o7 Thbh, RABENED30% TISHEBEIFTIEY,
EEFIEET B L OBA#E2 ~ 350 .LiE, ILE, FBFS
L O'MSNA % ifilsE L 7.

WERE & 103 OLHHABAGL & L7, £ ER, CVP, FBF,
MSNA % RS LIME 2 I L7z, 2 0%%RERAN LT
v, SOHORHOE, SIRESHEICELAZ L EHEL
LBNP %17 7.

It. #rEt=nvssEs

R FEY L IEESE XESEM) CR LA, PTMCHI#®
MATEIREFEFSHE, MSNA, CPBSILisis X USLBNP, %18
By R 120 B MLATBY AR 4R 1E, MSNA @ Z{ki%, Wilcoxon
DFFH SN EE R W TIT - 72, F72, KEFEMSNA
& CPBSOAHTLEfRIE, HIEIGIH 2 BV TR & ko
fliL7z. %28, EREEDT0.05R % Hat#aIFEE L.

34 1

I. PTMC D MfTEH%E, TBIRANLELICH L ITTHE

R2IIHAT—FTVIREIZ L DB SN PTMCHI, BE#EO AT
BEOEERYT. BEFROMEIZ1.08+0.082051.71+
01llem* ~NAEIICHML, EE-AESFREFI13.8+1375
6.9+ 0.7mmHg~, MHEIREEAIEIX17.6+1.45511.6%
LImmHg~FEIET L7 (FRFNp<0.001). FizfEwy,
OHMHEEERCHIL, NS X CIREEIRE 3 T
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Table 2. Effects of PTMC on hemodynamics

Hemodynamic parameters Control PTMC

MV area (cm®) 1.08+0.08 1.71£0.11%
MYV pressure gradient (mmHg) 13.841.3 6.9+£0.7*
PCWP (mmHg) 17.6=1.4 11.6=1.1%
Systolic PAP (mmHg) 42.8+4.0 32,9 1.9%*
Diastolic PAP (mmHg) 20.2+2.1 12.8£1.0%*
Mean PAP (mmHg) 29.0+2.7 20.2£1.3%%
Cardiac output (I/min) 4.12£0.28 4.59£0.36%*
Cardiac index (I/min ~ml) 2.811+0.21 3.1240.25%*

Values are expressed as X+ SEM. PTMC, percutaneous transvenous mitral commissurotomy;
MV, mitral valve; PCWP, pulmonary capillary wedge pressure; PAP, pulmonary artery pressure.
Statistical difference between control and PTMC. #*p<0.001; **p<0.01.

Table 3. Effects of PTMC on echocardiographic parameters

Echocardiographic parameters Control PTMC

MV area (em?) 0.980.06 1.720.09%
LVEDD (mm) 46.7+0.7 454%1.0
LVESD (mm) 29.4+0.7 30.5+1.2

%FS (%) 36.9+1.5 33.0%1.8
LVEF (%) 66.4£1.9 61.0%2.5

LAD (mm) 48.9£2.5 463413
Values are expressed as X+SEM. PTMC, percutaneous transvenous mitral

commissurotomy; MV, mitral valve; LVEDD, left ventricular end-diastolic diameter;
LVESD, left ventricular end-systolic diameter; %FS, %fractional shortening; LVEF, left
ventricular ejection fraction; LAD, left atrial diameter.

Statistical difference between control and PTMC. *p<0.001.

Table 4. Effects of PTMC on hemodynamic and MSNA responses to LBNP

Control PTMC

Variable Baseline LBNP Baseline LBNP
Heart rate (beats/min) 68.6+2.7 69.5+2.7 66.31+2.2 67.612.7
Systolic blood pressure (mmHg) 106.5£3.5 105.3£3.7 109.943.2 110.1£3.1
Diastolic blood pressure (mmHg) 67.5%£2.6 66.4%2.7 69.1£3.3 69.7£3.1
Mean blood pressure (mmHg) 84.4+3.1 84.11+3.1 83.8+2.7 84028
Central venous pressure (mmHg) 6.93+0.74 5.08+0.74* 5.5240.60 3.96:+0.65%
Foream blood flow (m}/100ml - min™) 720 1.81 6.321.50 7.50%1.98 5.68 1 1.27%*
Forearm vascular resistance (units) 18.14+2.68 20.51+3.50 22.05+4.32 27.46%£527*
Burst rate (bursts/min) 25125 29.1£2.8%* 15.6£2.600%7 24.0£3.0%*
Burst incidence (bursts/100 beats) 37.143.7 42.6+4.3%* 23.6+£3.3 1t 35943 7%*

Values are expressed as X SEM. MSNA, muscle sympathetic nerve activity; LBNP, lower body negative pressure; PTMC, percutaneous
transvenous mitral commissurotomy.

Statistical difference between before and after PTMC. 11 p<0.01.

Statistical difference between baseline and LBNP, * p<0.001; **p<0.01.

NLEBISED L7 (FRFNp<0.01). £ 3 IO T —XBEE 320+ 52725 211 & 4lpg/mI~n TR HFEICET L7 (Fh
K& DA S PTMCHI, 1ERZOMTEREEROZLLEIR 2N p<0.05, p<0.01).

T, PHTIZ & ) RO - BEFHEREIL0.95 £ 0.065 5 1.72 £

0.09cm®*~ & & (p<0.001) iz # hm L 7= »°, LVEDD, T. PIMCOREIEMSNAICE L I3 THE

LVESD, %FS, LVEF, EEREARETH 7. BHRILVE S MSNA HIl €5 O R # i A%k, IR mE, IR MmE,
NOPTMC DEETIE, PTMCHE MOBHRIRA7F Fi CVP, FBF, FVRIZIZPTMCHIZ TE(bIZLh o/ (F4).

97+ 147% 5 69 + 13pg/ml~, M/ V¥R 7)) ViRER PTMC{Z & ) MSNAIXBRT-9.5+0.5/8— 2 /4 (:39.2 %
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9%), BIT-13.5£0.8/3— 2 /100030 (-36.8+£1.9%) L&

BT L7z (FN#4p<0.01).

Il. PIMC O LES SR RS SETE
R 4 IZLBNPIZX$ 2 MATHREIC, MSNARIGORESE %R

7.
Wz

&

D%, IUREIME, JLIREIME I PTMCHIA & b LBNP
ENWTRETH -7z, CVPIZLBNPIZL ) PTMCHItR & b &

(FRZNp<0.001) WP L7228, A DAL PTMC #i-1.9
+0.2mmHg (31.2+4.0%), PTMC7#-1.6+ 0.2mmHg (-34.4 +

6.

5%) LERETH 7.
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Fig.1. Percent change in forearm vascular resistance, burst rate, and burst incidence during lower body negative pressure before and after
PTMC. Results are expressed as X == SEM. PTMC, percutaneous transvenous mitral commissurotomy. Statistical difference between

% Changes in forearm vascular resistance (%)

before and after PTMC. ***p<0.05; **p<0.01.

40

30

201

10

1 2
Changes in central venous pressure (-mmHg )

Fig.2. Relation between %change in forearm vascular resistance

and changes in central venous pressure during lower body
negative pressure before and after PTMC. The slope of the
regression line relating %changes in forearm vascular
resistance and changes in central venous pressure during
lower body negative pressure after PTMC was -18.30 &= 4.45
%/mmHg, which was steeper than that before PTMC, but this
defference was not statistical significantly (-8.99 +4.70
%/mmHg, p=0.08). Results are expressed as X = SEM. @,
before PTMC; O ,after PTMC. PTMC, percutaneous
transvenous mitral commissurotomy.

% Changes in burst rate (%)

80+

60 -

40 4

20

1 2
Decrease in central venous pressure ( -mmHg )

Fig.3. Relation between %change in burst rate and changes in

central venous pressure during lower body negative pressure
before and after PTMC. The slope of the regression line
relating changes in %changes in burst rate and changes in
central venous pressure during lower body negative pressure
after PTMC was -39.88 £ 4.94 %/mmHg, which was
significantly steeper than that before PTMC (-9.17 = 1.07
%/mmHg, p<0.001). Results are expressed as X = SEM. @,
before PTMC; O ,after PTMC. PTMC, percutaneous
transvenous mitral commissurotomy.
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801

40 A

20

% Changes in burst incidence (%)

0 T T !
0 1 2 3

Decrease in central venous pressure (-mmHg )

Fig.4. Relation between %change in burst incidence and changes
in central venous pressure during lower body negative
pressure before and after PTMC. The slope of the regression
line relating changes in %changes in burst incidence and
changes in central venous pressure during lower body
negative pressure after PTMC was -38.71 £ 6.22 %/mmHg,
which was significantly steeper than that before PTMC -8.39
1.13 %/mmHg, p<0.001). @, before PTMC; O,after PTMC.
PTMC, percutaneous transvenous mitral commissurotomy.

resistance {(-%/mmHg)

CPBS using forearm vascular
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Fig.5. Relation between burst rate at rest and CPBS using
forearm vascular resistance, burst rate, or burst incidence.
Burst rate at rest was significantly correlated with CPBS using
burst rate (r=0.64, p<0.01) and burst incidence (r=0.70,
p<0.01). However, there was no significant correlation between
burst rate and CPBS using forearm vascular resistance (r=0.42,
p=0.08). @ , before PTMC; O ,after PTMC. CPBS,
cardiopulmonary baroreflex sensitivity; PTMC, percutaneous
transvenous mitral commissurotomy.
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Fig.6. Relation between burst incidence at rest and CPBS using
forearm vascular resistance, burst rate, or burst incidence.
There was significant correlations between burst rate at rest
and CPBS using forearm vascular resistance (r=0.50, p<0.05),
using burst rate (r=0.60, p<0.01) or burst incidence (r=0.65,
p<0.01). @ , before PTMC; O ,after PTMC. CPBS,
cardiopulmonary baroreflex sensitivity; PTMC, percutaneous
transvenous mitral commissurotomy.



234 ]

V. &EMFMSNA &OMEZREEEE - DREIER

TR A HET A WTF L LT MTE Sasssse
PEE L TCW 2 0ERERIT L0, PTIMCHiRTHELN:
THIEMSNA & CPBS OB % Mat L7z, M5 IC%%IBR &
FREIZL VRO CPBS L DMFRERT. K#EBR & FVR
W& ) RD 7 CPBSICid r=042 L HE T2 A - 7225, BR
X W& 7= CPBS & 13 r=0.64 (p<0.01), BL L b sk&>7-CPBS &
1£r=0.70 (p<0.01) DHFE LI A LNz, HEBI & CPBS
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(p<0.05), BR X 3R 72CPBS & i3r=0.60 (p<0.01), BI X b3k
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Fig.7. Percent change in burst rate and burst incidence during handgrip exercise before and after PTMC. PTMC did not affect the
magnitude of muscle sympathetic responses to handgrip exercise. Results are expressed as X+ SEM. PTMC, percutaneous transvenous

mitral commissurotomy.

Table 5. Effects of PTMC on hemodynamic and MSNA responses to handgrip exercise

Before PTMC Aftert PTMC

Variable Baseline Handgrip Baseline Handgrip
Heart rate (beats/min) 69.74+3.2 70.4+3.3 65.7%£2.9 71.5£3.6%%*
Systolic blood pressure (mmHg) 110.34%3.0 118.24 5.3k 108.9£2.2 116.8£2 2%#*
Diastolic blood pressure (mmHg) 68.91+2.6 69.8+2.7 733142 77.4+3.9
Mean blood pressure (mmHg) 84.4%3.1 84.1%3.1 83.8%+2.7 84.0£2.8+*+*
Central venous pressure (mmHg) 7.03+0.96 5.14%+1.01 6.95+0.66 5.2440.77
Foream blood flow (ml/lOOml'min'l) 8.17+2.91 6.24+1.88 9.19£3.04 8.491£2.57
Forearm vascular resistance (units) 17.74%3.35 21.133.83 20.28 +6.28 20.05+£5.14
Burst rate (bursts/min) 23.2%2.1 31.0%2.5%* 16.94:2.800} 25.444 1%*
Burst incidence (bursts/100 beats) 33,5429 45.0k4.2%* 16.912.8 ++ 35.0£4.4%*

Values are expressed as X+SEM. MSN A, muscle sympathetic nerve activity; PTMC, percutaneous transvenous mitral commissurotomy.
Statistical difference between before and after PTMC at baseline. 1 p<0.05; p<0.01.
Statistical difference between baseline and handgrip. ** p<0.01; *#¥p<0.05. '
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Abstract

Patients with heart failure often have associated sympathetic nerve excitation, which could result in part from impairment
in the inhibitory influence of cardiopulmonary baroreflexes. Percutaneous transvenous mitral commissurotomy (PTMC) could
provide a unique model to assess the functional change in cardiopulmonary baroreflexes without surgical manipulation and
drug-induced effect. The purpose of this study was to determine whether PTMC improves cardiopulmonary baroreflexes and
attenuates sympathetic nerve activity. Fifteen patients with mitral stenosis were included in this study. Written informed
consent was obtained from each patient. Electrocardiogram and central venous pressure (CVP) was monitored throughout the
procedure. We measured forearm vascular resistance (FVR) using strain-gauge plethysmography and muscle sympathetic
nerve activity (MSNA) using microneurography. MSNA was expressed as bursts per min (burst rate, BR) and bursts per 100
heart beats (burst incidence, BI). Cardiopulmonary baroreflex provocation was performed by applying lower body negative
pressure at -10 mmHg and its sensitivity was determined by dividing percent change in MSNA by change in CVP. Response
to isometric exercise was assessed by handgrip at 30% of maximal voluntary contraction for 3 min. PTMC increased mitral
valve area from 1.08 +0.08 to 1.71 £ 0.11 cm? (p<0.001) and cardiac index from 2.81 =021 t0 3.12 =0.25 J/min® (p<0.01),
and decreased mean pulmonary capillary wedge pressure from 17.6 £ 1.4 to 11.6 £ 1.1 mmHg (p<0.001), but there was no
significant change in heart rate or mean blood pressure. PTMC significantly decreased BR from 25.1 £2.5 to 15.6+£2.6
bursts/min and BI from 37.1 & 3.7 to 23.6 &= 3.3 bursts/100 heart beats (p<0.01, respectively). LBNP did not affect heart rate
or blood pressure, but decreased CVP before and after PTMC. After PTMC, percent changes in FVR, BR and BI during
LBNP were +28.7 6.4, +63.9 £ 11.7 and +61.8 £ 11.9%, which were significantly greater than those before PTMC
(+13.1£6.7, +16.0 £ 2.5, +14.5 = 2.7%; p<0.05, p<0.01, p<0.01, respectively). The slopes of regression lines relating
percent change in BR or BI and change in CVP during LBNP after PTMC were -39.9 £ 4.9 and -38.7 == 6.2%/mmHg, which
were significantly steeper than those before PTMC (-9.2 £ 1.1, -8.4 &= 1.1%/mmHg, respectively, p<0.01). PTMC did not
affect MSNA responses to handgrip exercise. These results suggest that sympathetic nerve activation is associated with
sympathetic nerve activation, which could result from impaired cardiopulmonary baroreflexes.



