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Health Investigation in Takashima
— The Fifth Report of Medical Examination —

Terukazu KAWASAKI, Keiko UEZONO, Kazue ITOH *
Hiroko UTSUNOMIYA, Shinobu YAMAGUCHI, Kazutoshi KIKKAWA
Atsushi SAITO, Koya NAKASHIMA **

Summary

We investigated 408 subjects (145 males and 263 females) , age 23 to 82 years old with an average
of about 59, living in Takashima island, and discussed in terms of blood pressure and its related
variables. Of these, 220 subjects (53.9%) were normotensives (NT) , 92 (22.5%) borderline hyperten-
sives (BHT) and the remainders (23.6%) hypertensives (HT) , that included the subjects receiving
antihypertensive drugs. In order to avoid the influence of these drugs on blood chemistries, the
analyses were carried out on NT, BHT and HT without antihypertensive drugs. Systolic (SBP)
and/or diastolic blood pressures (DBP) significantly positively correlated with body weight, serum
Na, Ca, creatinine, uric acid, total cholesterol, triglyceride and total protein in males and with age,
pulse rate, serum Ca, uric acid, GOT, total protein and serum Ca/Mg ratio in females. Correlation
coefficients adjusted for age were calculated between SBP or DBP and other variables as the age
itself affected many variables. SBP and/or DBP significantly positively correlated with pulse rate,
total protein, uric acid, cholesterol, triglyceride, serum Ca, Cl and serum Ca/Mg ratio in males, and
with pulse rate, total protein, serum Ca, Cl, serum Ca/Mg ratio, 24-h urinary Na excretion and 24-h
urine Na/K ratio in females. These results suggest that Ca and Mg as well as Na and K may be
factors partly influencing the pathogenesis of hypertension, and extensive clinical researches con-
cerning Ca and Mg metabolism are necessary to clarify the mechanism of hypertension.

(Journal of Health Science, Kyushu University, 11 : 19-28, 1989)
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BIMEL EWb® 3 RAROEES FEREICERELE
EORET ) 2 HET 5720, BEHIS0E & b RIKE
BEIMCBWTES « KEF 2P0 LEERZEHR
HEEERL TV 5,279990 2 05 5 ERBED B
LLT, IBR63ES A1 E,S 8B 5B ETH 5 A,
%5 ERARRZ 21T o7, UHIOFHETE, 55%
VERYID CEBHTREBDRERE2ERT 2 FE
TH-10T, BES5EHOSHEITEE 4 EMIZ—ED
ZOWREEZ IR 30RUAEORTE 2R IZ, FE
FFCLRAUAETERL 2,

IITHEXREOER 2, ME & IMKEEER
& - ROPEFRELZSVREINSOEEMEICESRZYT
THET LTz,

H&;EeHE

E2 - MWAEE - REO TR TOREE2TVLETR,
Bik1454, ZH263ADEE408BENRE L, B

®1 B - FERERATRER

(B3 @ 44)
£ R BY(%) %) FEH%)
20~29 0C 0 ) 6( 2.3) 6( 1.5
30~39 9( 6.2) 10( 3.8 19( 4.7)
40~49 20( 13.8) 32( 12.2) 52( 12.7)
50~59 28( 19.3)  63( 24.0) 91( 22.3)
60~69 61( 42.1) 95( 36.1) 156( 38.2)
70~79 26( 17.9) 54( 20.5) 80( 19.6)
80~ 1C 0.7 3¢ 1.1)  4( 1.0
& & 145(100.0) 263(100.0) 408(100.0)

K2 BESNRERK

L B & Z &%)

® B 314 694 1004 ( 24.5)
B ¥ 21 58 79 (19.4)
WO 29 19 48 ( 11.8)
S 11 19 30 ( 7.3
I % 5 5 10 ( 2.4)
HBR 27 13 40 ( 9.8)
FinEHE 0 51 51 ( 12.5)
Z DAt 21 29 50 ( 12.3)
& & 145 263 408  (100.0)

R3 NREOSOT 4=

B (n=145) ZcPE(n=263)
F & (B%) 59.7+11.2 59.4+11.4
5 B (cm) 160.6+ 6.9 149.4% 6.0***
® =B (kg) 58.3% 9.6 50.6 7.7***
BRI (%) 16.5+ 5.3  20.7+ 5.2%**
b URest(ke/m)  22.5+ 2.9 226+ 2.9
IHERADE (mmHg) 132.2420.9 129.0+21.8
LEEHRME (mmHg)  74.2+11.6  71.5%11.4
&) (#3/4) 70.8+12.1 74.6+13.1
24HNa (mEq/H) 197.1+64.0 197.8+52.8
24HK (mEq/H) 55.3+14.1 54.6+12.5
24HNa/Ktt 3.6+ 1.0 3.7+ 1.1

**%x5<0.001 (vs, BMH)
24HNa : 24FFf R Na HEitt &4 E(E
24HK : 24F5RIRS K Hhitt 2 #EEE

Al - EREERAIORZEEEER 11T, BENZLEK
2E2ITRT,

FR2ECHL TIBECHRE L LEE LIZIER—D
REZEBL, Thbb  ORRE (BHks Ui
AR v bEREFE), Q@RI GRIgINZ & UM Mg (bE
®E), Oz (KEES X CRERKrat), @Nn
EflE, @K - #E - ETEHEAE, ©LERR
E, OWRRZE, ORERE(—HEOADA), OkN
FAN (FRETAL, BHTAL) BLESHEH
FTAM (—BERCHLCEHEEINV T A —F —I2 &
L RABMBRERENE), OREZH, 2THECKRE
L7z

MERBEAD—Y »#80 ESEIMES BP 103N %
v, REEMZ0AUERSREBET—ACDE 3H
TOELRCHEL 7z, BEAOIEHMES X U
RPEMEORRERE-FRFAELRACAEITER
LUtz MR CRBEEHOBEIIAETERLL,
CRC (BfRMAELY Y —) KEEL, RERER,
RRECERDOD > 2% « MENSE 728 5 LEH
DRELRDIEDAToT2, BIEHEIETEREE
% > 72 Nagamine & Suzuki D FHEOTEHL 12,

24F5MRH Na » K HEit 213 EE & »HFE L KR
% 2EBE®DR (Second Morning Voiding Urine;
SMV) v 2 FEM0 THEE LIz,

TRTCOERTFIE L BERERZE (SD) TRb L,
EEZEDMEIX Student’s t-test, & & 12 x*RE % A
WTITW, p<0.05%2FEBEHD L L7z,
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1. EEN707 41—
NREOBLH 707 4 — V2RI CRT, E,
7 b U, ME, RBEBLMTESE Mo,

2, MEE, nERXS

WHO QIMER Mt > TRREL SHCHEL -
WREBLA, Eﬁﬁ’éﬁ&ﬁﬂkﬁ 4ITRT, BEERR
ALTWBIARBRTEME L HEL 2, EEMESE
1£53.9%, EFMBIMEEII22.5%, SMEHEIZ23.6

x4 BLAMEXS

mE K 4 BH(%) ZH(%) &5 (%)
FEEIME 78( 53.8) 142( 54.0) 220( 53.9)
88 558, 725 I P 29( 20.0) 63( 24.0) 92( 22.5)
- () 10( 6.9 5( 1.9) 15( 3.7)
EME{K%E%ﬂ 28( 19.3) 53( 20.1) 81( 19.9)
& & 145(100.0) 263(100.0) 408(100.0)
Male Subjects
30}
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H H (BAD) EEME (n=178) BERE (n=29) B MLE (n=10) [ E3E (n=28)
£ W (%) 55.7+11.5 61.0+ 9.5* 60.2% 8.3 68.6+ 6.1%***
5 B (cm) 161.3+ 7.3 161.7+ 6.0 161.3+ 5.2 158.1+ 6.3*
H =B (kg) 58.6+ 9.4 60.2+10.1 58.3+ 8.1 56.0+ 9.5
R (%) 16.9%+ 5.6 16.8+ 5.7 15.5+ 6.2 15.5+ 3.7
EERAME (nnHg) 119.1+12.0 140.1415.9*** 167.3% 6.2*** 145.5+£18.1***
TEERIAME (nmHg) 68.7+ 8.5 75.4+10.5*** 86.3+ 8.2*** 83.2+12.0***
[z (H/453) 69.5+ 9.3 70.8+14.4 65.9+15.6 . 75.9+14.2*
<>

H H (Bfir)  IEFEIMEM=142) B5E (n=63) BIME (n=5) [ =3 (n=53)
£ B (%) 55.6+12.0 62.7+ 9.3*** 68.0+11.2* 65.2+ 7.9%**
g5 E (cm) 149.9+ 6.2 149.6+ 5.9 146.3% 6.7 148.1+ 5.2
h & (ke) 50.5+ 7.8 50.6+ 8.5 45.6+ 7.4 51.1+ 6.4
ABEREE (%) 23.6+ 5.7 23.9+ 6.6 21.5+ 5.1 24.7+ 6.0
IEHImAE (nmHg) 115.0+12.8 139.3+14.3*** 172.5+ 8.3*** 149.8+20.3***
PEERAAME (nnHg) 64.8+ 7.9 75.84+ 9.1*** 92.0%+ 6.1*** 82.7+ B8.7***
i3] (#81/53) 73.0+11.5 75.6+13.1 100.9+24.6 75.4+13.4

*p<0.05, ***p<0.001(vs. IEEMME)
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HMEEHM A2 BN 1 R Lz, HmRMME
BEZYb70—TdmmHg K €— 27 2 B3 3 ERSE
PR UL, ERIMEHIES ZIZERSMIGEVEE
AU, HEHIEEEOESPRE— 7 3RDS
nixdotz, BERBAEIZNEER - SREME:
BECEMLTEY, BERRDTS TRV I E0E
bz,
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BEZBAE S0 4 BOMERSRNT &7 MR
EREEZBLIICR6 CRT, REER - MAEE XD
FEv_ng ERfE-> THEMOERB A5, 7R
- FTESEE « MoV AT u— i ERBRMESEETS
WERE R LT, L LS s, BEESERRARCES
OREBLRbNDREEIRDSN2D 2T,

5. 43 - MERAHWES S URHPERE

MES L VEERPERE LS M2 5D E M
Al e MERSBICERTERT, BETEBERRBR
T Ca, M Ca/Mg IR EEIZE {, R Ca/Mg
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w6 IMEXSHMABEECERERAE

<H>
B H (BfE) IE % M FE B R B EOEGEEE(-) BEGEE(H))
AEER (#) 78 10 28
REEXR (mg/dl) 17.3+ 3.3 2+ 3.4 17.6+ 3.1 18.4% 4.3
JVTF=Y (mg/dl) 1.0+ 0.1 0+ 0.2 1.0+ 0.3 1.0+ 0.3
REs (mg/dl) 5.9+ 1.3 4+ 1.6 5.7+ 1.8 6.4+ 1.7
GOT (Unit) 29.3+ 18.2 .3%+33.0 32.5+ 11.6 26.3+ 6.3
GPT : (Unit) 19.4+ 22.1 1+30.1 16.4+ 5.1 14.8+ 7.8
¥-GTP (mUnit) 37.7+ 70.9 .2£70.2 40.4+ 24.9 -29.4+18.3
LDH (Unit)  340.5+ 52.7 353.8+89.9 403.4+ 86.3** 352.8+63.7
CPK (Unit) 89.6+ 50.5 .8%29.0 128.2+ 79.3* 76.1%49.1
®EH (g/db) 7.3+ 0.4 .3+ 0.4 7.3+ 0.4 7.5+ 0.5
m % (mg/dl) 98.3% 27.0 102.3+32.7 113.5+ 29.5 104.9+26.6
BavAFa—n (mg/d)  179.1% 31.0 182.8+36.4 190.2+ 28.0 184.1+34.2
s R R (mg/dl)  139.9+123.4 160.4+66.7 183.4+123.4 135.5+82.6
HDLa v R 50— (mg/dl) 54.0+ 13.8 .1%15.5 64.8+ 14.0* 56.4+13.0
<>
B H (HAr) IE % m E B R B BOEEEE(-)) BILEGEER(H))
STREEK (%) 142 5 53

 RRER (mg/d1) 15.8+ 4.2 17.2+ 3.8* 18.4+ 4.6 17.1+ 4.6
JVvTF=Y (mg/dl) 0.7+ 0.2 0.8+ 0.1 0.8+ 0.2 0.8+ 0.2
R (mg/d) 4.2+ 1.2 4.4+ 1.1 4.4% 0.5 4.6+ 1.3
GOT (Unit) 24.1+ 9.8 26.8+10.2 26.4+ 5.6 24.4+ 6.3
GPT (Unit) 12.3+ 6.7 13.3+ 7.5 12.2+ 4.1 12.9+ 6.6
y-GTP (mUnit) 16.2+ 8.9 18.6+12.6 15.2+ 5.8 18.2+ 14.1
LDH (Unit)  370.2+70.6  410.4+82.3*** 406.6+86.5 406.3+ 78.7**
CPK (Unit) 66.2+22.8 76.3+43.1 64.8+25.3 72.8+ 38.8
BEH (g/dl) 7.4+ 0.8 7.6+ 0.4** 7.9+ 0.4 7.5+ 0.4
m ¥ (mg/dl) 92.6+16.0 96.6+12.9 97.2+ 7.6 96.3+ 13.3
Wavaro— (mg/dl)  196.4%42.6  206.1+40.0 182.6+52.9 210.8+ 41.1*
sk fR R (mg/dl)  110.4+69.6 122.3+52.5 85.6+31.5 133.4+119.4
HDLZ v 2 5 o — 1 (mg/dl) 58.6+12.8 58.6+15.0 61.4+16.3 58.7+ 15.7

*p<0.05, **p<0.01, ***p<0.001 (vs. IEFIME)
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< B>
H H (BL) E % mE B R B BIMERRESR(-)) HEE@EEE))
SHRE (£) 78 29 10 28
MiENa (mEq/1) 140.9+1.4 141.2+1.2 140.8+1.5 140.3+2.5
MmEK (mEq/1) 3.9+0.3 3.940.4 4.0+0.8 4.0+0.7
miECl (mEq/1) 103.3%1.7 103.6+2.0 104.8+1.1** 103.2+2.1
migCa (mg/dl) 4.8+0.2 4.8+0.2 4.8+0.2 5.040.3**
MmEMg (mEq/1) 1.99+0.17 1.9740.19 1.8840.19 1.94+0.19
mEP (mg/dl) 3.1%0.5 3.0+0.5 3.240.6 3.0+0.5
Mm#ENa/Kit 36.1£3.0 36.3+3.8 36.6+5.5 36.0+5.6
MmiECa/Mgtt 2.440.2 2.5+0.2 2.6+0.3 2.6+0.3**
SMV-Na/K it 2.9+1.6 2.6+1.2 3.0+1.5 2.3+1.3
SMV-Ca/Mgkt. 1.2+1.0 1.1+0.8 1.240.6 0.740.4***
24HNa (mEq/H) 20865 191445 213+70 171466 *
24HK (mEq/H) 57+15 54+11 56412 52414
24HNa/K}, 3.72+1.00 3.58+0.84 3.82+1.05 3.29+0.96
<>
B H (BI) IE ¥ Il £ B R 8 EEBFEE(-)) BEEEEE())
HREK (£4) 142 63 5 53
Mf#ENa (mEg/l)  139.8+11.9 141.0%1.4 140.4+2.9 141.5+1.4
myEK (mEq/1) 4.0+ 0.5 4.0%0.4 4.1%0.5 4.0£0.5
f#ECl (mEq/l)  102.1% 8.8 103.6+2.0 105.8+1.6** 103.5%2.0
MiECa (mg/d1) 4.8+ 0.5 4.9-40.2* 4.9%0.2 4.940.2
fEMg (mEq/1) 1.98+ 0.22 1.9740.19 1.99+0.12 1.9940.19
miEP (mg/dl) 3.4+ 0.5 3.5+0.5 3.5+0.4 3.5+0.4
Mm#ENa/KH. 35.5+ 3.4 35.4+3.4 34.5+4.0 36.2+4.2
Mm#&Ca/Mglt 2.4+ 0.2 2.5+0.3 2.5+0.2 2.5+0.2
SMV-Na/Kk 2.9+ 1.7 3.2+1.7 2.3+1.0 3.0%1.7
SMV-Ca/Mgkt. 1.2+ 1.3 1.1+0.7 1.6+1.5 1.0+1.4
24HNa (mEq/H) 199+53 207454 166428 191+61
24HK (mEq/H) 56+13 54+11 51+13 53+13
24HNa/Kk, 3.70% 1.05 3.92+1.02 3.3840.77 3.72+1.15
*p<0.05, **p<0.01, ***p<0.001 (vs. IEHIMFE)
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2T IHERA & 72 RRIANE & BRfE, M3E Cl, m
& Ca/Mg b, IR Na BRittE, R Na/K & O]
CHEREZEHENTED s,

KRIREDNRE T, KHEDOH THE & FEROMIC
EEZHEBEESED Sh, BEREED IR -
Jzo —MICZNE TOWE TIREHEIZIEIEDFHE
BEDONTWDE, EFMOBRTFRIRICIRTLIE,
MOEFIZHL T HEEZRIZL THIHENBED T
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#® & B H B2 4 (=17 Z #  (n=210)

S 3R M 3R AL AR AR HA I YR
£ OB 0.087 —0.046 0.304%** 0.226**
5y R 0.127 0.241 —0.062 0.035
*® = 0.109 0.200* 0.074 0.112
YR =0.045 0.044 0.086 0.066
R A —0.019 0.191 0.266%** 0.357***
Mmi%ENa 0.226* 0.113 0.095 0.078
mi&Ca 0.207* 0.280** 0.208** 0.155*
M¥ECr 0.211* 0.117 0.054 0.067
5 FREE 0.219* 0.208* 0.158* 0.091
GOT 0.168 0.132 0.158* 0.104
y-GTP 0.123 0.104 0.041 0.038
m 5 0.193 0.170 0.144 0.175
Bavzxyo—i 0.156 0.254* 0.124 —0.028
AR RS 0.066 0.212* 0.094 —0.002
MEREA 0.212* 0.320** 0.278%** 0.243***
MmiENa/K t 0.066 0.061 0.036 0.025
Mmi&Ca/ Mgkt 0.086 0.192 0.209** 0.144
24HNa 0.040 0.007 0.099 0.130
24HK 0.004 0.013 —0.021 0.026
24HNa/KH: 0.014 0.044 0.092 0.124
SMV-Na/Kkt 0.011 —0.043 0.067 0.081
SMV-Ca/Mgtt —0.005 0.021 0.032 0.045
eEERAE 2R <,

*p<0.05, **p<0.01, ***p<0.001
24HNa(or K) : 24FFfHIR+Na (or K) BEit £ (E
24HNa/KL © 240+ Na/Kit

SMV-Na/K(or Ca/Mg) Lt : K% 2EIEH DFRFNa/K (or Ca/Mg) EEE L

PBRETBLEND S, FITRIOCFET ISR, £
BARIIE 217 - T & B OMEBERFR 2R L 72,
ZOB, BEEOFICRERECEERS 2wk
PRIZTHEFLHZ0T, BREERRAEZHNR» R
AL THRE 2T, ZOBE, IUEHD 2 VIR
HAMME & M7 Ca B & V1 Ca/Mg bR EER
EFEREMEED s, E2ME & MmE Mg & ORI
BEREEZ2RZD L o008, By b HiEHEEFE
~L Tz,

EZEORBERNEZEC K AR 2T THEERIM
ETHE2ED Iz, Z0OBRmiE Ca & mE Ca/Mg
HOBEELREBET2BREL.Y CRhETOWRETLE
M FEGE T I Ca hN? & [N Mg D{ETIO0nE

BN Tw5, BEEFICSL CMBLE L IMFEOR
bHIEDOWTREZHES H TR, Ca® Mg BEI
FREEERLLTEDL S @b o> T3 it Na,
KEHESBBERMRTHRFEININEEETD
BrEz5,

REBFBIDEMERELR T2 L RERE
ZoTBY,EEHNTCHRCEMESE CREE L
BT THEEBSVLIL LI RESHTVLE, -8
EENERAREE L bBFEIEL, SHERCRER
LR REBRESRY T 2 EARD B9, 7 TE
BMIE2T- T, MELREFERE HEEME) OBF
kB 72H, THTOAMRME ¥ ORIV EH S
BELREMBEIRED Shlz, BE—HECE—£MH
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F11%E

R e FREFHEOHEHEERE

HRAEEE BHm=117) & (10=210)
5 R —0.358***  —(.395***
& & —0.338***  —0.296***
AERSE —0.083 —0.097
MERER 0.025 0.110
MiERFER 0.078 0.324***
Mm#ECr 0.301** 0.098
I R —0.125 0.169*
GOT —0.099 0.203**
y-GTP —0.077 0.001
LDH 0.137 0.393***
m % 0.028 0.127
BavAFo—nu —0.031 0.176*
ARG —0.205* 0.203**
MmiENa/K Lt —0.153 —0.243**
MiECa/Mglt, —0.149 —0.095
24HNa —0.234* —0.057
2¢HK —0.261* —0.016
24HNa/KLt —0.011 —0.091
SMV-Na/Kkt 0.018 —0.130
SMV-Ca/Mg}t. —0.059 0.049
B ERRAE 2R

*p<0.05, **p<0.01, ***p<0.001

24HNa (or K) : 24BRARF Na (or K) Pt S E{E

24HNa/KL © 2465 R P Na/K L

SMV-Na/K (or Ca/Mg) It : 2R #%2E B D Rep
Na/K (or Ca/Mg)#EE Lt

AT, OELREEREORCHEESbIL TV 2IE
OB ERTBD sz, ZOERD—D &L
TRECB T BERBTORELE T LI LNTEL
57, SEIOHE TIINREE DL »o iz, BE
DEEZRBIL TR L otz88, THERFILT
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