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Background

Handgrip and cold pressor test may increase the afterload of the heart. And in left ventri-
cular hypertrophy, it is known that mitral flow pattern is affected by decreased left ventricular
compliance. We investigated the effects of handgrip and cold pressor test on mitral flow
pattern in patients with left ventricular hypertrophy.

Methods

Handgrip and cold pressor test were performed in 12 subjects with left ventricular hyper-
trophy and in 14 healthy normal subjects. In supine position, blood pressure, heart rate
and Doppler echocardiographic parameters(early peak flow velocity - E, atrial peak flow
velocity : A) were obtained at rest, 1 and 3 minutes after the onset of tests respectively.

Results

In both groups, har‘xdgrip and cold pressor test increased blood pressure slightly without
a statistical significance. In left ventricular hypertrophy group, there were significant incre-
ments in heart rates at 1 mijnute of handgrip (78+ 12min’!, p<<0.001) and cold pressor
test(77+ 7min’!, p<<0.05) as compared to that at rest(73+ 12min’!). Mitral flow velocities
did not show significant change after the tests in control group. A waves after 1 minute
of handgrip(85.2+ 18.4cm/sec, p<0.05) and cold pressor test (87.3+ 17.8cm/sec, p<<0.001)
showed significant increases as compared to that at rest(79.1+ 14.9cm/sec) in left ventricular
hypertrophy group whereas E waves did not.

Conclusion

Although handgrip and cold pressor tests did not affect the mitral flow significantly in
control group, each test raised A waves in left ventricular hypertrophy group. These results
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suggest that increased A waves may be due to a rise in afterload and decreased left ventricular

compliance caused by handgrip and cold pressor test in left ventricular hypertrophy group.
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pertrophy.
M 2

Doppler 42 &W g o83 58 ¥F9
A&L HF4H 37 715s Edded 4
ol&Hi Ut AAH AR5 o|FFHE
$F7) 271 %9 &= £ ERF9 g4 o
#Ho gloy &7 27 Ad FREEY A
2 A% £357 874559 Add == U3
7t HAAY ol&7] 7% o4y I ANE=E
Al =3 Y,

o8 484 B o4, $28% {5
A3} 44 Abol o) ¢ atel 98] AR Huit-D)
HF44 vl FH e A4 &F 7F o
deie HAW EY WM3tE /' A7l ole
FAET FAA Aol At WIS Yo A
F37 271 F9 ¥3E I ¢EA
AT,

A 715 & 718l 427]% isometric handgrip
teste A M F7HAFIH 820 cold
pressor testv a-F& A& v/ 23 ALY AL
g goiga LHFAUTG. §H 44y
e} e HFAA7ITZ RN FAH] &g
(compliance) ZHa H ol i@ BFFLo
SEREFF Y WS By g A
Aok HAEL of 23 handgrip 2 cold pressor
test7} LA 7l FR31Y FUH7F RG 2 HAA
37 71% ol e A% vXe 4TS
a7l A8 HA44d v ¥ 37 gz s
td o2 Doppler E&EHEE o] &3t 4%
37 715 ARE 73 o] & vl 4 A

cha o e

19903 5YRE B9 79 L7A 2R 8L
AT FAE MY AxSurA BetEslo] g
o FAMENY(HAEFE == FAAZFY F7

7t 12mm o]) 2 &9 FHAN g T 128 &
A AAAE WHYo] gle AU 4HE
oz Akt

ARG G4 el A AR A NH B
Al Eg 2 AutrE &3 ddd A M¥
Ax-g3 7]7](Aloka SD 880 with recorder)&
o] B3ty FIEA FESIAHUT oA FHAH WA
2 AAFAY AEE AT IS AU o) F
2.5MHz2] 7+8 3 Doppler transducerZ sample
volumeS HAAZ9 S$RBo FJdid 1H
AZNF 2% {9 Dopplerdl$F 100mm/
sec?] £E2 7|E Yt 97N &7 27
o} ¥ 74 % (early peak flow velocity : o] 3} E) 9}
A =27 o ¥FL = (atrial peak flow velo-
city : 0]3t A) & &4 3o, o] 52 37 o]
AF71NA A8t Hage A

2, 2 E&0 gotrl(handgrip) & F 3 183
isometric handgrip exercise(handgrip, ©] 3} HG) &
Agstged, &5 AF(HG1E) R EF9EF
28 (HG 38)o 43 oz g, As R
so% AREES 27 Ao

HG 38 A9 HALE ¢8F ¢S HA o
e Autert AR E HEARES FAF
g, LELE &8 7R AA 4x9] Bol 183
A4 X715 (cold pressor test, 013} CP), ¥ 5ol A

‘2 AYe NAE(CP 1R) 2 AsgaF 28 (CP

3o e wyoz Mt At A SRA IR
&2 8 2 A (g D).

A8E JFFAY FFUAZ Ao 4
Fo] EXE gFX3te Aol Student’s t-testE
o] &3t pEg FIHIL p<0.05Q FFol 9
A& AAFFAT

Z o

Adggez HAE gz2TH FHdudL

— 1183 —



rest handgrip cold pressor
RRRRARRL
1/
0 1 3 0 1 3 min.

Fig. 1. Schematic representation of the study design.
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Table 1. Patient profile and M-mode echocardiog-

raphic parameters

Control(n=14) LVH(n=12)
Age(years) 28.9+ 22 443% 14.0
Sex(M/F) 14/0 6/6
LVIDd(mm) 47 * 5 50 + 4
LVIDs(mm) 30 + 3 33 + 6
PW(mm) 9.1+ 1 126+ 2
IVS(mm) 9.3% 1 152+ 3
EF(%) 73 * 6 71 *+ 11
LV mass(g)* 170 +27 857 £110

LVIDd & LVIDs : left ventricular internal dimen-
sion, diastole & systole, PW  posterior wall thick-
ness, IVS :interventricular septal wall thickness,
EF ! ejection fraction, *LV mass=1.04[(IVS+PW
+ LVIDd)3®—LVIDd3]—13.6

Values are expressed as meanzt SD.

HEzZANA 9121 2 9.3% lem, A4 Av]d)F ol
21262 2 152+ 3cm Yot T L FFoA
FARIA o FHATEFE d=2d € FA4
oA Z+z; 170127 9@ 317+ 110238 0]Qic}.
71N FAAZZF(D=1.04{(HAFAFA+F
W5 A+ F A7) - F 4 Ao A
31—13.60.2 A&t

FTolA HG ¥ CP HFe dga wutdo]
Wste ® 20 JGERQIT dzay gL ¢
AA 9 HG 18-A] 242 J3F 1264 15/74+ 9 2 181
*16/78% 12mmHg Yo, Aut4E QHRFA] B3
67+ 73], HG 18] 71+ 93824 tth Z7}3e
A% EAov BAF 9o It HG 3%
ol AL A S BT FHAAy]
o] e AAAIS HG 184 42 H 154
+25/96+ 18 162+ 25/94+ 16mmHgZ A §3 7]
e F7HE Bou $AH FAA4 S g
Iy A HE A £ 781 123], HG 18 4]
3 78t 12382 {4 F7ME B AH(p<o.
001). CPH FFoll A AA Ao} v g YL CP
129 d& 7t oy 5413 9o+ itk
FAHU AN CP1EMA Y Aty £F 77
7324 AN KA F7HP<0.05)E

Table 2. Responses of blood pressure and heart rate before, 1 and 3 minutes after handgrip and cold

pressor test

Control(n=14) LVH(n=12)
SBP DBP HR SBP DBP HR
Rest 126+ 15 74+ 9 67 7 154+ 25 961 18 73+ 12
HG 1 min. 131+ 16 78+ 12 71£ 12 162+ 25 94t 16 78+ 12*
HG 3 min. 123+ 16 741 15 68+ 10 154+ 21 93+ 16 74+ 9
CP 1 min. 132+ 21 80+ 19 68t 11 168+ 27 98t 15 77t 7
CP 3 min. 121+ 15 73+ 10 65+ 8 150+ 23 93t 16 72+ 8

*p<0.001 versus resting value, + p<(0.05 versus resting value, SBP : systolic blood pressure, DBP : diasto-
lic blood pressure, HR : heart rate, HG : handgrip, CP: cold pressor test, Values are expressed as

meanz SD.
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Table 3. Responses of Doppler echocardiographic parameters of mitral flow velocity to handgrip and

cold pressor test

Control(n=14) LVH(n=12)
E A E/A E A E/A
Rest 748 9.9 37.2+7.2 2.06% 0.37 70.6%+ 18.8 79.1£ 14.9 0.90% 0.18
HG I min. 77.6%10.3 39.0+ 7.1 2.081+ 0.40 71.4% 18.7 85.2+18.4* 0.85%£0.17
HG 3 min. 747 9.6 37.8+4.7 1.99% 0.20 69.2+19.9 81.0+ 21.5 0.891+ 0.23
CP 1 min. 76.3%10.2 38.2+ 6.3 2.06% 0.31 724+ 223 87.3+17.8% 0.8410.22
CP 3 min. 76.8+10.4 359+ 4.4 2.15+ 0.26 71.7£21.8 81.9+ 24.1 0.91+0.23

*p<0.05 versus resting value, +p<(0.001 versus resting value, E : early peak flow velocity, A ! atrial
peak flow velocity(cm/sec), HG : handgrip, CP : cold pressor test, Values are expressed as meant SD.
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Fig. 2. Responses of mitral early peak flow velocity to handgrip and cold pressor test. E : early peak flow

velocity, HG : handgrip, CP : cold pressor.
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Fig. 3. Responses of mitral atrial peak flow velocity to handgrip and cold pressor test. *p<(0.05 vs resting
value, +p<C0.001 vs resting value, A : atrial peak flow velocity, HG : handgrip, CP : cold pres-
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Fig. 4. Ratio of early to atrial peak flow velocity in response to handgrip and cold pressor test. HG : hand-
grip, CP : cold pressor.
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