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A study on Heart Rate in the Adolescent

——Heart Rate during Night-Time Sleep in
Hypertensive Students and Postgraduates——

PEFS kD

Kinya NISHIMURA
Yuichi KATO

SN ]
gk HE— ik

Takaharu KONDO
Akira ITO and Yasushi TODA

gk Hhi
HOOFH &t

Yuzo SATO

In the previous report, a reduction of heart rate was not observed after one-hour rest in hypertensive subjects
and postgraduates in contrast to the diminition in normal control group. Then, we studied the heart rate during

night-time sleep by using Holter electrocardiogram tape recorder. Hypertension was diagnosed by three serial
blood pressure measurements when systolic pressure was more than 140 mmHg or diastolic pressure more than 90
mmHg at the 1st and 2nd measurements and the former more than 150 mmHg or the latter more than 90 mmHg at

the 3rd measurement. Eight normal controls were selected from students in whom a routine examination could not

reveal any abnormalities.

During sleep heart rate was maintained at the low level, but abruptly increased at times in both the hypertensive
and normal groups. When the QRS complex in the electrocardiogram recorded stably without any abrupt rise of
heart rate was counted for a period of 20 successive minutes, no difference in the heart rate during sleep was found
between the hypertensive and the normal subjects ( 50.6 £4.98 vs 49.0+4.05, meants.d.) .

KB K ORFRAE DE IR IC B 12 0
HFERNE R RS S <, # D 12 b IZ DS B
UTWVBDTIEE N EWNDEISR N H 0 @D
HIE R A KD . £ 2T, LB L O A
b L2233 B I & GIRE DL B OFRES & 17 -
1o = DOFER, — R OLEEARIE IC B WO CIER
Pl 3OS 65.7+3.4 (7 £, 1980 4Ei
) TdH LI UEIMEZH T %7400
1% 76.0+11.9 (32 £, 1980 £EF#A), 72.0+6.9
(9 %4, 1981 4Efi#) LEfEicd -1t 2hiy,
LHPEAAIRREIZ BT b % 9 2 LR
Al SMmD A ML 2T UIEFH LR KIELT
WhHEEZLbNIZ, ZZTAMVANRNIILS

EE 25N B DMEIRI IZ & IR D 25 AR
HoOHNDLHDIPED PRE =TT,

WEbLOHE

DA KB D MERE 1 QAR IZ T
HEhinEE (A2 —1) v # % Sphygmomano-
meter BP-101, OMRON #t# Sphygmomanometer
HEM3) <7\, il 140mmHg DL 72
VEHEERIW M 90mmHg DL L DHF % k& &4 5,
@KW CHH, MEOKRIMER AL, B2k
ICTERRIRNE T 50 DRSO [H UHLHETH
EL, MESEOWEEEMA, Az,
T A RRIRE VA RAARL 12 T 30 D /K SR T C RS

Reseach Center of Health, Physical Fitness and Sports, Nagoya University



Nagoya J. Health, Physical Fitness, Sports Vol. 7, No. 1 (March 1984)

THIE U, PEEIHIE 150mmHg DL_E 5 72134655
WA 90mmHg Bl E D & 0 % i & U Bk

IRE B & ORI 7> & BHL I 0\ C DI HE ¢ 1

W &S 5o SEOEME A DG I I LT FH U HEDSHEEINL T b, SEEEAHIN L T
HOHLMAO/oNIEE, IEHaY ho—) Wa b s, BN 12 FEOBE, iR

VI E AR CRE NS 5 124 8 £ %5k A
12, PlBELEcd >12 (Table 1),
R ORI 7 7§ T BB T 24 Ky

MO 7 IS DR £ T DR OO E 7
S EABUEE R (day-time) L VR U, O
M OZEE) % /K3 base line DI H P < B & 0%

ELTWD, ZOMEIE T DREFNICER S 3 1FE %
Figure 1.
180
. \, 12
' Bl ;2
60
1 12 13 14 15 0
: -
16 17 18 19 20 21
22 23 2 1 2 3
, “‘»; i ,
M‘-A P (e LA . ;
4 5 6 ] 8 3.
iRLER T — LR DB AR L, WO _
Tape cardioanalyzer (Model SCM-240) (2T k L Higureg,
YRI5 kG, T—TORRET 7 SHTN g L2 8 4 5 8 1.8 0 ou
WIS (Y 7~ 2 4) TR200 ¢ %«%
L, 7T THRORY, HENORBALZF -« vt
» o 2
v 7 LT, IZB% 13 14 15 16 17 18 19 20 21 22 230
. . 8 %@ p$ = o L g
MUY R T700—H2K1ICERT S (K - ft it 5 B
o B2 1R Y [ D AIGIIERIC & B & b Ofp 1 2 8 4 5 B 7 8 & I UR
%ﬁ 5 & O MBI O D75 W A U Cob - . Sl
DOHBOEBIE DL 0, 16 FREDIIKICH 5 I Perb i



Nagoya J. Health, Physical Fitness, Sports Vol. 7, No. 1 (March 1984)

Figure 3.

1 0] A A AR A A A A AR A AR LA AAAAA DA AR AASAALRAAALA AN

P10 AL A AR AR AR A

AAAAAAAAAAAAAAAADNAADAAALAAAAAALAAAAAAAAAAAAARAAAAAARAAAMAAAANA

S IAMNAAAAAAAAAAANNS .2 IIAIIAINIAAANSIAAIAANISN.
JJV’JJJJJJJJMWJJWJJJ\AAMA)\/JWJ\A/JUJ\/JJJJJV
S LISISALS SIS SANAIIIAINAANS SIS SIS IS IS SIS
ERYNNNNNSNVVVVVVVVIVV VIV VIV IV VIVVIINIIVIYIYS
[ONNENNVVNNVV NV VIV VVVVVVVVVVVVVVIVIVIVVIIV VIV,
DESNVNNNVNNVVVV VIV VVIVIVIVVVIVI VIV VYV VS
BNNCE SN NN VYV VNIV VIV VNV VIV VIVI NN
2 A IILIIIIIIAIIAIIS IS LIIAIANNISI NI IS IIIIS SIS SIS
SNV NV VIV VIV VYV YV VNV VIV YV
AL IS SIS IIS DI DS DIDIID DI IS IINDIN 1D 1I D11 I SIS T D
YNENNNNNVVNSN N VV VI VIV VIV VNNV IN
NERNNNNNNVVVVVVVVNVVVSVVVVNV VYISV IIN
"SI IPIIISIILIIIPINI IS PSSP IS G IS .
) S IPIIIIIIIII I LI ISISIIAINI NI SIS G SIS
S IIIIIPIIIINS SIPI PSSP IINII SIS IS S S s
DNSSNNSNVVVYVIVVINVVNVEVIVVSVIIVINvIVIIN VNIV

EER RSOV VOV IV VVNVINVVVVVV VNV VNNV IV
EEPNSYNNN VSNV VVVVVVVVVVVVVVVV VIV VVVIIIVIVIVS

B L OEIMAEH I —BICERD o Nz, BER,
B 4 OEE A 18 2 base line DZEIRDALH EASY
DR IN D, K3 ICAFRO—HDOER ZIR
TH 1L 25 00 & 41 31X T D H AR O ELER
E 5310 5 48 I I TOWMDEER T I
DHBICE L WERDH L ENbr b, QRO
BT 11 IR 39 53 DECERIL A 12 130 DA N
THETF OB T X D HIH TIOR3
%55 H 40 I I RITDIET A 2, £ 12 46 5
IZ b [A— DR H N b,

WO E St & IR & Tlikd 5
12 8 base line M&E U ZEFEHY 75 O KL D B hn 2
b 5N s O & 3. OV 20 23 [ D 2 $
Ztro # DFEHE Table 1 1IZ/R L T & % H HT
(1) # (BImEHER 1) < 50.6+4.96 (meant
S.D.), HT (2) ¥ (SMH#EH 2) <¢50.1+
2.39, C# (IEW ¥ hu—)UBf) < 49.0+4.05
THolz, INHDIPFITIERERZIRDLNL
o tze HT (1) #E& HT (2) BICH T 28
AN —INEX DR 2T > 12 BRI EN H -

feted e, HT (1) Bid 3 b L 004 H, HT
(2) BEIX 7, 8 HZEMNZ, av ha— Ll e
H%&/ulb & LTl Uz, HT (1) B & HT (2)
BHIZEN DN & LD FURISOTEISHE L 20
EWVWRD,

ML Y K75 A0 55T base line D
ZENNIIEHE ESMEE TEIH L b L
WEFZ LN AOAR D ET) % standard devia-
tion & U CHIR U 72356, SHEMICZE %2500 /5

2120

* =

FEME S IS QRS Ui E B KON
R ASHE N U € hyperhemodynamic /5 R BEI1Z & %
EobhTnd, THICHUBAREZESE D
established hypertension ¢ & I % 52 D compliance
DIRTH S O RSO TG 2 E 4 5, o
Brget ek - KRR O MR < L B
F OIS AT U CIERE L ViR X
6T B HEDHER S N1z, £ 12 Falkner 52134
P e A b L AT ARG HTTHEL TV B &R
THL TV, —RMDOLFEARZ (T > T b I &

hyperhemodynamic 1275 > T W\ %, i plR © 3%
Widd oMb & K VIRGL, BT 5 IKGT
& B A REME 1L 2 < RV E v R R BHIR BE,
baroreceptor % & {5 AKX {i#%R D neurogenic # &
0" mental 5 SESHER SN 5, Z 2 T mental /5
A DV ADEBMEDOHERE L >TVEEHIE, F
1z, TN EFERHIS AR E IS # 5 K7 &g -
TWBLE L, ANVANRNEBLEEEZEZON
BHER IS IERE S Rl— R Ic e s &2 5
N2, FADHEOHTETIIR I DOLE U R
TCWEMES & IEE#H O ER % R
o1z, T D128 mental 5 stress A5 M
M O B S U TV % ATREME X B E
UABWV, RO DA B U Cidimg o
IEWHETH 5*Y, Pickering 5 1M &0
Kofesx = MERIRE, KEETETRE, fHHh, RN
WY CHIRUL TV, £ DFER, BERAIIIER
FHHC 596, HAEEIMEHE (borderline



Nagoya J. Health, Physical Fitness, Sports Vol. 7, No. 1 (March 1984)

Table 1.
S A B0 Ee EO SO mo mo
H. L. 177 70 141/113 182/102 146/92 156/138 80 46.7+0.80
K. M. 19 185.8 78 154/80 164/66 156/80 152/86 80 47.4:0.67
K.KE 19 170.5 57 155/67 146/70 155/67 153/84 78 46.4:0.88
K. KO 24 165.3 58.5 162/73 150/84 160/78 156/68 88 50.5¢1.00
0. M. 21 172.8 52 160/80 160/70 150/78 150/72 90 50.8+0.64
TGl A.N. 18 163.5 51 155/84 164/92 156/84 156/104 106 51.3+0.55
N. K. 20 166.9 60.5 166/89 150/86 168/92 142/99 100 58.8+0.55
T. M. 19 169.7 73 163/90 144/92 138/92 145/107 80 58.8+0.52
H.T. 21 177.4 68.6 167/90 150/94 160/80 124/89 86 46.1:0.72
meantSD  20.4+2.01 172.1¢6.96 63.2¢9.57 158.1+ 8.01 156.7+12.08 154.3+8.75 148.2+10.35 87.6+9.79 50.6+4.98
85.1+13.08 84.0+12.61 82.6+8.41 94.1+21.15 0.70+0.164
Y. Y. 24 168.8 7.5 146/107 138/100 150/100 - - 47.1£0.67
N.Y. 25 162.8 57 - 156/74 158/90 - - 49.5+0.69
HT ) =N: 20 170.9 54.5 150/88 160/80 158/84 - - 51.1=0:72
H. M. 18 167.0 51 159/78 148/78 168/78 - - 52.70.92
mean+SD  21.8+3.30 167.4+344 60+11.92 151.7¢6.66 150.5+9.71 158.5+7.37 50.1+2.39
91.0£14.73 83.0+11.60 88.0+9.38 0.75+0.115
K. H. 19 178.0 585 118/59 - - 115/72 58 45.2¢1.36
S.H. 19 169.7 56.5 126/48 - - 106/80 97 55.8+0.64
Y.H. 18 173.7 59:5 136/82 - - 125/66 61 47.1+0.89
S.N. 19 165.2 49.5 113/68 - - 122/62 70 43.0+0.32
€ I.T. 19 171.1 51.0 114/73 - - 104/91 64 52.0+0.46
U.N. 21 167.2 49.5 116/63 - - 128/74 92 48.0+0.65
K. T. 18 167.8 50.5 127/70 - - 126/60 60 51.4+0.49
LY. 20 171.0 63.0 130/80 - - 133/65 60 49.7¢0.57
mean+SD 19.1:0.99 170.5¢4.04 54.8+5.28 122.5:8.42 119.9£10.52 70.3+15.46 49.0+4.05
68.0+11.25 71.3+10.38 0.67+0.324
BP (1): Blood pressure at the first measurement with automatic sphygmomanometer in the sitting position.
BP (2): Blood pressure at the 2nd measurement with conventional mercury sphygmomanometer in the sitting position.
BP (3): Blood pressure at the 3rd measurement with conventional mercury sphygmomanometer in the supine position.
BP (4): Blood pressure measured before the setout of Holter recording.
HR (1): Heart rate before the setout of Holter recording.
HR (2): Heart rate at night-time sleep.
HT (1): Hypertensive subjects in whom Holter recordings were performed in March or April.
HT (2): Hypertensive subjects in whom Holter recordings were performed in July or August.
C : Control group.
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