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mild exercise X432 MERIGHKEE R 2 BRI TAMREZTT - e,
EE R334 (BT1864, L T16748) xtRic, LWEEME & mild exercise (Bruce 7 » + = —

/v Stage 11,

6 o) BoOMEXBE L, MEGEBHMES (BP20D wX Y RELL, SMmE ()

FERIE 2136mmHg) DHE IR ELED2.5% R bhid, FOh TR IEEBFARLSMED
BE B 12(7.5%). mild exercise T H5MERIGIC L b, XL A LR, BAER, C T
Ho 3o bnt, gropAREBTHLDONREREEL,65.7%TH b, groupC i3xd4d7c<, 6.8%
Thote. group A RIMFELFOREICL H, XOICEY, BE, T5E, BEO4BHCHT LR,
FEER L ORE (ThXh20mmHg, 30mmHg Ll ED ER) OB EBRIELC >R THEML, &
DX ICEBMOECEE L L WEORT mild exercise I T 5 MERIGHRT S Z &1L, WREEESZOD

RICHECEDRHDHZ LR HEIRD,

i
5oft, AREMEOLEL?/NEH Y srbTFabhs
&Y, ERAOKRREN S IE O E/NEHEE
ZhBHZ LD, G EshTwb, —7, AREM
BIMEORIEMR & LT, TR EREREN
BY, ThrEFEESNE->EZEEORIGHET &
resetting — Ffeth & M E— MMFBE O B EH AL L #
23D EREINDY, Lichi- T, NEFADOKRE
HEMERED & Wi, TRMEREREL LT
BETED2EML, ThDTHEKREVCEETH S,
HEMEEEERE L LTS, EWARILEE«H5
7y, EBAM L NEETREER AR —>TH
%010 KPR T, BER/NE O TR R
RIGHEBRFRT B, FEERHRT Ly F S
M X HEBARM YA, Thick sMES X Ok

il

BIRIEERSE @ (F036) BARTHITEATET 5

SARTASEER S0/ E R HH OE—

BOES w NI, oS TREMHREROBBM LR T
%IiE, mild exercise D AXEHATH A 5 & 5 {RE
b, Bruce ¥ 2 D E b TV EBAR BV
7o, ZOFER, mild exercise 12X 3 5 M FE RGN,
BADE—vDRFETDLECIREKRDDHEIED
i, L EMEREDOT, BMERE & DB
BEOWTEEX M2 THRET 5.
1. ¥R L UFE

(D) 8 /BE L3534 (B 71864, X T1674,
13~15s%, MHERENIHFA) ZXFE Lk,

(2) 7k MEREE, BEMAE BP-201(HA
a—) B RERE LA,

a, 157 MR CTE#E E LT, MEMLIC CMES
HIE, b LRFERIE 2 136mmHg L E o613, EE
MR, XHIc ]l ~2BREL, &bIEEYLHRE
E& L.

b. EWT by F I VIR 2 E5EEESHETE
%, Bruce tRICfE - T, 1BRE | EEL. Tmiles, fARK
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£1 TEEOE (QEHE - BREE - RED

1 # 2 3 F

INFEEAEE | 55F 123+10 125+9 129+10
TF 124+8 123+8 125+10

WEHME | BF 63+8 61+9 63+10
- 65+9 64+8 66+8

BREE 2T 60+10 64110 66+8
¥ 59+9 59+8 59+12

M+sd, mmHg.

10%, 11EHE © 3EEE2. Smiles, EAH2% D 2 BbE A 4 3
SRIFoF 6 S AR Lic, AR BB &
LclmEXEIEL, 6 oHEBafE®ROMmECLIT,
ATHHRE LT & L, 7ok, MEGAMKTH#S0
B LA lE Ui,

2. & #&

(1) RZEFFMmAE

EIwRLZ &L, UBHERS T Tl 3E4ED,
1, 284t LTCERLGN-7c (T Lhp<
0.01, p<0.02). —F, ZFTCRFFRICEEELR
Bdishote, WEHEDOPLEIL2, 3FELE T
Fobh, JELFTRRAEELFELTERLS
ETH-7c (p<0.0D), IEMHEBILTE, FHihl
PR ERNDFEBEERRDIRD 1D, LT TOLHE
EE»RD b,

Q) BmMEMHE BEHPD Z & <, &HIME %146
mmHg Ll b, RIS ME*136~145mmHg &3 %
L, BMEDHEE R, 353%F9FKT, £ED2.5%T
Hy, BFCRFENELICONTHEMT AEALSH
bhte (15H4£1.4%, 2F44.1%, 3447.5%).
HFCERBEFIREZER TRV, 3EECRLPLEE
maZ bRt (1E41.4%, 2954 0%, 3EL
3.2%). BRI EMER, 353%9162% T4.5% % 18
T, 3EAEBFNRE EDIENE, 3~4%
MTH ot IEMENSSmmHg L ED b ik 44
1.1%) TH-7c GFE2).

(3) mild exercise {Z 3 % I FE

a, MEZEDL%HEM & 58

EEHAEMSEXATIMECE LT, EFTHL0,
REDLD, THRTHIDESETH-T. LI T,
IWEHEDEE s bROML SE L, Tibb, &
FIAE (B LT, IMEEIE Y 5mmHg Ll E B
BBy AR, SmmHg KiEo EAH 5\ TR
D & D% ARERE, SmmHg LA EO TR TREREE L,

261—(61)
*®2 BOEHEE

jca £ SN 5 MM K

E4 (%) £ (%)
1 5 F | 72 3(4.D 1.4
T F 72 3(4.D 1 Q.49
85 F | U 3(4.D 3 4.D

s s S
& F | 64 2 (3.1 00 >
B F | 40 4 (10.0) 3 (7.5

i S e e B e
i ¥ | 31 1 £ 8:23 1.2
& * 353 16 ( 4.5) 9 (2.5

BIME 146mmHg Ll E.
BEREEME  136~145mmHg.

%3 EHAMCIZMEES

A B ¢
¥ % (& |E£ F B |T E B |T B OH
(%) (%) %
BT 72| 416.9 | 23(31.9) 8(11.1
£ | &T 72| 48(66.7) | 17(23.6) 7C 9.7
= B 144 | 89(61.8) | 40(27.8) 15(10.4)
_ | BT 74| 46(62.1) | 22(29.D 6( 8.1
& |&TF 64| 43(67.1) | 18(28.D) 3( 4.6)
= #B 138 | 89(64.4) | 40(28.9) 9( 6.5)
_ | BT 40| 29(72.5) | 11(27.5) 0C0 )
# |&F 31| 25(80.6) 6(19.4) 0C0 D
* B 71| 54(76.0) | 17(23.9) 0C0 )
4tk 353 | 232(65.7) | 97(27.4) 24( 6.8

EI3RTIONE BHLILAHIREL L 2K
T65. 7% % LT, RCTAEHIF2T%THY, &
# (6.8%) WTREFTH -,

HENDOZFHOPEXR 1 IRLD, EAFESH
FoRFENELCORTEML L, FCAERE X
OTFREHIBA L, SEATRTHFIEETH -,
T B0 2 - vEEL, 3FETIATERCE
THrEI LD T,

rRBEYrZOMEEROBEICLD, IHIT4FFI
SE LI, Tikbb LR ME»5SmmHg U E, 10
mmHg K O 2 B+ H ¥, 10mmHg U E, 20
mmHg £ O B4 B E FAR, 20mmHg Ll £, 30
mmHg KO+ +% AR, 30mmHg M EORF%
=mEEARE L,

#4 (A B, ERBOARLERLIS, 4FHO
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%%
100; LA &R T B LA R TR DE

. ./.\
" -

#g |1 2 3|1 2 3|17 2 3|1 2 3|17 2 3|1 2 3

K1 ESHAFROMEEE (REHE

F4A ERABHOAR

AR | LAR R OE|TEE | B E |8 #
B 72 41 0 6 19 15
L % 72| 48 2 6 25 15
B 74| 46 1 10 18 17
Bk 64 | 43 3 12 21 7
B 40 29 0 10 12 7
e % 31| 25 0 6 13 6
$+353 | 232 6 51 108 67
(65.7%)](2.6%)((22.0%)((46.69)|(28.9%)
#4B FEE FHL EoR
B 7/72 (9.7%)
T#E L e a1.0%)
B 11/74 (14.8%)
2EE 4 15/60 (23.49%)
5B 10/40 (25.0%)
SEE L 63 (19.3%)

FTREE FAFOHE RIS, FTFT26.3%,
ZF T35 3% H D, F4BKALRD L HiIg, F
ZEL Eo EAFOEHIEGE, Bl bEFFEIEDI
ORTHEML, BE LARILEED2.6% L &b D
<, FEotrE L oBEIA LA TR 5T,

(4) EmERED mild exercise X35 I FE X G

BMEFICET 52582 RR L L, EHAT (mild
exercise 12X 3 5 MRS H#E L, BUERIRE S5 12
mLien, LRBOAF64%, TAER32%, TR 4%
L, TOGMAMBHOEh L REN T, L
LERABONBCOWTHRDE, FEEL Fo AR
232560 3 41 (12%) TH b, FIREFD24.6% (3£ 4A)
LT dote, ThbbXREEL & TS &,
mild exercise (25Xt A ME EROEEME &2
HIERTH -1,

HANRIERSESSME B4E B2 5

#5 BOEFRUEARFOZHCOSM

T N
BY | &7 | BT | &7 ]

B OELAE| O 0 0 0 0

SR AR | 2 0 1 0 3 .

& EEAE| 3 3 2 0 g | A

B OMERE| 3 0 2 0 5

~ B OB 2 3 2 1 8 (32%)

T K | 0 0 0 1 1 (4%
() 10 6 7 2 | 25

F6A EBAMROIRMHOLS FT

0 i 6 7l B
m ELAR 76 80 4
R R AR 75+9 88+13 13+9
B ELA 77+13 81+14 4+9
B MEAH 74+12 83+13 9+10
~ # B 73+11 80422 7+10
T B B 75+8 78+8 3+6
%k6B EBATEOIRMKOLS =T
0 5 6 e B o
& ELA 767 96+16 20+15
FEE AR 77+12 95+14 18+10
B ELAH 79+10 92+12 13+12
B O MERR 79+13 88+13 10+12
~ E ¥ 78+11 84+11 6+9
T B B 75+7 76+3 1+4

(5) MEEH) EPRMEORIEIC O\ T

LRI T 5 BB AR OIRIME O EE % £ 55
R LA(ERE, A, B), Bhib ERBELMGETE,
LR LB L CEB AR EROIRIE I L T
7o (p<0.0D), REBTH LBEIZETIXi 388
nabhte (BF p<0.05 ¥ p<0.02), LaLTF
BT, Bl bIcARATERTIRBREO X & 1 EH
RRDIh o, ERCBFICELT, XFOHAR
HEEMORENEHTH - 7o,

BMEFCOWThRABFCEFNLEET), BFT
%, EABECTARKRICE D eRMEEMmA R LT,
FER TR EAROL 2EREOHEMTH T, ZFTH
ERBIE O M, TR EASELL,
REBONMET LR & THREOPREEH -7, L
Eo#E»G, SMERN (GMLE, SFAES0E ©
B 5 AREORMBOEEIMBR O LELIL
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FIA EHAFRORMEOLS (RIMEH -

BREF BT
047 f& 6 7 B fn
B ELAR - = =
hEE EAR 75+0 87+0 12£0
B ELAF 84+19 95+14 12+10
5 MEAR 7410 83+18 12+19
r £ B 83422 92+12 6+6
T OB W = = -
F1B EBRTRORMBEOES (KIMER -

BREF) LT
058 6 7 E o
w® E LA - - —
hEE EAK - = ==
B ELAN 68+15 84+13 161
7 HEARE 9540 112+0 7+0
O 9445 105+5 1+0
T OB O 73+13 76x1 3+14

Ty, PeEMEFNOT A, BINORENKE
EEAL BRI, Lo LR & mMECIE EAED
MlicE BB en » iz,

(6) B, #offl & 0B

mild exercise 1235 MESIGE EAED 5 i
B & OBE I W THRE L, IBIEOKE VD
o FARR (BE ERRLE) B GERND - 1D,
Lo LBRE L ME ERE & OB EoHE e
Mmoo,

Foft, WiEBHoBE BEOEFHO LD, KIEE
(BIME, W7o d) & MERGE ORI b2
BRA RH L e o 7o,

. £ =
EHAMARGHREZEMERNMEDO —2>TH
h, EBAMICL Y, MEXEFRL, RN EINT
LOVBETHAHD, TOB, EAFHELE LTI
s A7 Frvr ) (NA) o E&, cyclic AMP ©
k5, plasma renin activity ® ER7z ERH b D,
BT, EHEREOMF NA 0 EF 1L, EFEEERE
HAREMBILECTIERACTHY, AMEOME LR
M NA #m, #EnocEEoMBES» L LTw
5, EEBO, MAOKEMEMED BE T, &
EEAR B o M4 cyclic AMP 2 M@EE it L TREIC
=<, EFREBAMNED cyclic AMP o R L EB T
BHZE, FLTEZHIZ LEMBIC L » THIH X ic
ZEEHRELTWS,

263—(63)

IR LD, REEESMERECHEAL LT,
LRRMBEEAORESPBEFL TS I LR HEES R
5.,

BED ATV ADREN, WOWRE, HEEANH
¥, A VR, ZTOMORT EAEEIBE L TR KM
BBAL A TR L — DAt E& 880, A M8 G — &
FE— 522 resetting — Bt 09 & [ FE — L& # 1 0
BA->OHHEE FTRS0E V5, BMEETOR
ANELZOLRTW5,

KRB S M FEFAE D O & RV IREMREIICDH D
LT ARICIERINS,

SEoEER T OB TR, FEIETICORT
SEMMEREEC ER L, TRt 3 EE T,
EIMEFOREN BT H-ER/EONI, Z0X)
HED S, BEHEHONE, ZEBFTR, &
BRI REMREEMN O RELRBL L, Thr—Tof]
TREBMEFREC N LS HETE LS. L
Feis T, ZOFERD/NBIZ O TR D Kt
HHRNDLZ LICIIERNH B,

AR & & <, TREMERSBEO—> &L L GEBA
TIBRY B 5 05, SRE O BB AR5 KK AR
T, —BIEBENEERYRL, SIIEZRRO B
B ERLH/IMAR & B ORICEY R Loz,
B IRE D EFH AN TIL, Riopel 519D b vy F
M X H|ED L S, IFHHET ARG & R
ERUED, 208X wRAmEIEL, — iR
FEEAE D, LLETHERAZ R TOR—BRITH S,
DX HICIHREOEE AR CRMERIGOBEEL &
bzl v, FZTAHE T mild exercise 3 4
1=,

BMABEE CHERKAROHKE LD 54, mild
exercise D EF L LRT, NRICOVTE, BB X
UMMz X B0 EBIE R E LI BE~FEEERHARH
RBRVBDDHDHTH D,

ZEEHILML v F 3 AZHAWT, Bruce 50 2 EfE
FCORERYAM LD, FORGRBEEENEL
{EHETH T, CORIEHEXEILT 2o, T
XL ERPOT - 2 BN BEEE 2T, RKBETI
P3BEXGLE LI, TOFER, LR, REME IV
TRERHCHETAIENTEL, LI EFRICHE
MrbBEC LAY RTIOEITHD, ThHEAT
S Z EIREY TRV EEZORIDT, B, B
, hEE, GECSOEL TR L, 20 X 5% mild
exercise IZXf % MERIGDZE K RICHERKT % Do
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R TH S, FhflBcs 28R 8RO ML
MWoELBEMIN, KEIKETS EZANAEVE
HESND, Itk ThLhomMERIGE OB T
X (FERZE) PROLA, COFIRERET
o, BEMEROABHENORIL L HEIND,

AT, ERKARCE VT, FEME20mmHg
Dbl bR%2 ERRMLE L TS0, THIZAPFRCE
FAPEEL o EABFICHEY L, PEE LR+
BEFABOHE R 1FETIT%, 244 T14.8%
JEAT2% &, FWMETIC >N TN 2 B H
b,

AR B, ADOERKAMICE T, ME EFE
(ARD), s B8, #YFREAB A, FRICED
D IERDT S, £ LTXOFT, C B LIED
BEoRCRbhizE LTW5, Levites 5% T
BB, ThIEZEEERAEOTENTHD, THIR
FEHDsign TH5H ELT5DH, KREORE T, #
HHRFED. 8% TR A D7, ThIIBA LK\
WCRieHEZATHD, TREMOELEI/PEORET
HH, BEMBEROMMEDER MO —> & LTAR
b DEEZDIENTELS, BNRDHZ LT,
14EA£T10.4%, 2EET6.5%ICL b FER D,
SEATRBLECEE LI THD, BT
e X o, hEENEo FRMOMNE, THHEO
FHRA, IEATRICED b, ZOFE, Zo4F
DS, ZREMREMORESREE L, O4EM
By, SMEDHEENEEINL T 5 EMELR
mahsb,

Dlin bW EBHAFNEOME LAVER I E, &
MERFED ) A2 B@EELTWAED, SRR
3 % <, 4@ mild exercise DFGHE OHTH, LD
RGO bR b & M EMERXREL TL 3
i, S50 follow up HULETH 5,

BIgpE I, AEBESMEORKIETME LT, &
R REBEAL D sign & L CORR\BEEIM L g &F
ZHELADLIRS, EHOSEBIOKHN T, LR
fictE U CHRABOEMOBEL A X <, i, @M
EBOHIMREEL b b, CRARMEOIRIEEEE N
B WHEEH - T2,

MR % mild exercise AT O Ml T ZE)
i, RBEOFhERERLI -7, BELAG
L, FEEEAFIHRICHEL TEESD L, X
BRI L CE LRI CEIRSH - 7o, A
oEmMESETY, EBAREROME FAEL, TR

AADNRERSEASME F4E H25

IO &%, KEILY, HWHRDHTS, LD
FRE LT, SmERETEMLADIME FF NI
EoBE< BV TuW B EHELTWS, NEoBMER
FZTHRBOEF BTV BDE Liisu,
F & ®
TR ERED—2 L LT, PEATHRIC
mild exercise 1T\, Z x4 5 MEO KL I
BEEND D, SHETHH E0MNT, 2 D&M
BciRA L, ZOBJEFI2 70 ESEBERR TN ER
HMThDH, & LA OMRAES detect L, /]
RENC B 2 KRB S M O FEHE O FHNCRL D
DREBRORETH DL, SHBAEMFNFTRED 4 F
A—=Z—HBELTHEFITLTWECL,
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Blood Pressure in Junior High School Pupils —Blood Pressure Response for Mild Exercise—

Shinichi Yoshida and Masaru Yokoyama
Department of Pediatrics, Hirosaki University School of Medicine
(Director: Prof. M. Yokoyama)

Blood pressure at rest and immediately after mild exercise was observed in 353 healthy junior
high school pupils (186 boys and 167 girls). Blood pressure (BP) was measured by auto-hemadyna-
mometer (BP 201) and mild exervise was adopted by treadmill at the stage II of Bruce protocol, for 6
minutes.

Hypertension (systolic pressure was higher than 136 mmHg) was found in 2.5% of all subjects in
whom the third grade boys showed highest frequency of hypertension (7.5%).

According to the response of blood pressure for mild exercise, subjects were divided into following
3 groups as A: increased BP, B: no change and C: decreased BP. the largest number of subjects (65.7%)
was belonged to group A and the least one was group C (6.8%). The group A was further divided into 4
sugroups (slight, mild, moderate and high) according to the degree of increasing blood pressure after
mild exercise.

The populations composed of moderate and high group in which rise of BP was more than 20
mmHg and 30 mmHg respectively were increased with advancing grade (age).

These different patterns of blood pressure response for mild exercise between younger and older
pupils may reflect the different response of sympathetic nerve system in them.
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