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1. Perth (Australia) 2.Dunedin (New Zealand) 3.Toyama (Japan) 4. Hirosaki (Japan) 5. Beppu (Japan) 6. Kurume (lapan) ;h -

7. Okinawa (Japan) 8. Hiroshima (Japan) 9. Ohda (Japan) 10.Urumgi (China) 11.Guiyang (China) 12.Guangzhou (China) 13. Meshen (China)
14. Beijing (China)  15. Shanghai (China) 16. Shijiazhuang (China) 17.Lhasa (China) 18. Ossetia (Georgia) 19. Moscow (Russia) 20. Gothenburg
(Sweden) 21.Orleans (France) 22.Lleuven (Belgium) 23.Ghent (Belgium) 24. Belfast (UK) 25. Stornoway (UK) 26. Sofia (urban) (Bulgaria)

27. Sofia (rural) (Bulgaria) 28. Athens (Greece) 29. Milan (Italy) 30.Palermo (italy) 31. Tel Aviv (Israel) 32. Navas (Spain) 33. Madrid (Spain)
34, Lisbon (Portugal) 35. Quito (Ecuador) 36. Vilcabamba (Ecuador) 37. Manta (Ecuador) 38.Uruguaiana (Brazil) 39.Bagé (Brazil) 40. Handeni
(Tanzania) 41. Shinya (Tanzania) 42. Dar es Salaam (Tanzania) 43. Ibadan (Nigeria) 44. Honolulu (USA) 45. Jackson (USA)

46, Newfoundland (Canada) 47.Montreal (Canada) 48. Sao Paulo (Brazil) 49. Campo Grande (Brazil)  50. Hilo (USA)

Figure 1. Geographical distribution of the population samples of the Cardiovascular Disease and Alimentary Comparison

Study (CARDIAC Study)

Blood Pressure (mmHg)

150

130

110

Okinawa

il

90 Maasai Guangzhou
2.5g/day 4.6g/day
o/

70

50

0 3 6 9 12 15

24 hour Urinary Salt Excretion (g) m

® SBP:y=0.059x+112.52, r=0.365, p<0.01
© DBP:y=0.041x+67.88, r=0.365, p<0.01

Figure2. Salt and Blood Pressure



FEREABEOWAHEZL 37, KE OB HAA
DT T VRNV DVEFHME L Z QD FEE R LY,

LL, R -AOEBRPL W HARNIEEOEIL
% VS, MR E SRR a TR LD 10
B ELL TS, fE-> Tl b7 AR B ES, fd e
MOIEMITITMHLETHD 2, BRIEORE~DOEEL, &
VIO I 2 D FEIE T BIGR T D I E ~ D SE BRI I8 A
FENBHY 10 ZOREFITOWTIIRE & RPN RSN T
ST 1013 & 1 F, Na OIFEIC LA RN G5
D% (HR) (27 H L, WHO-CARDIAC #f%EC, 24UNa
DR OFHILL LT, HR A LL ETHDHE, ZNLLTF
D A4 XV SBP, DBP A EIZHEHWHEEHLMNIL
(Fig.3) 14,15)

EBIZ, 2535 DX =T B 100 Nt /1B DI
JE C SBP/DBP 2% 120/80 LA 0> 33 A IZ 13 [#]45 H NaCl
140 mEq AT L, Z DRit: CT24 UZHEL, RIEHEIED

)1 H 5.05 g LA ED AT HR 230 F (LHR) &4
ZHZ 5N (HHR) (2255 LT2E2 5, BIEARIZED SBP
I MEDHSYE, HHR BECHBICKE -7 19, &
MEFD 30-50%, 1EH# MLEE DK 25% N BIEES MRS
HIRENAHDT 1P WHO-CARDIAC #FFEDAA L D
HIC, 1985-1994 = ETIZHA L 72 50 £ DS INE DIX
X350 | WEEE T T 20TV nEHEEL,
HR (29 3 53EIL, 2D 3 737 (HR1-3) IZ0%, B
HUEIZAH Y4 975 24UNa @ 3 43z (Nal-Na3) @ SBP, DBP
Z e U, AR U LD M~ B R LT, HIC
BB I DL @ E AT O T 24 FEHE M1 EE =4 —
(ABPM) & 24UNa I 7E B 04 [ oD i = 1 3 A M 18
IZFHS 3% 24UNa IO B O IEF B Z T 2 H A iR 7= 19
DT, HR D%\ V5 3 43if. HR3 T 24UNa 3%\ Na3 C
i, KEMEOHED EANSLNEERFTLT,

(n):Participants *** ***: Significant difference (p<0.05, p<0.01, p<0.001)

HR HR HR
‘ b >M 72.0/minute <M 72.0/minute
[
BP ¢ S>M 10.6g/day S<M 10.6g/day S>M 10.6g/day S<M 10.6g/day
%k %k %k
mmHg | [ mmAg ] I |
130 ey | i30 i o) ,
SBP | 128 5 128 — T (+2.8)
126 124.4 ! 126 124.3 (+2}7)
124 GPEIPIIIIIE: 124 y
II‘II’I&””
o s 122 077)
mmHg | L i s mmbe .1 . PEICICES | BES SEES :
80 (+28) ! 80 (+5l1) :
DBP| 78 7538 | 78
- 76 735
74 74 '
72 72
5 o (977)

Figure3. Systolic Blood Pressure (SBP) and Diastolic Blood Pressure (DBP) in CARDIAC Study Participants Devided by
the Means(M) of Heart Rates (HR) and 24-hour Urinary Salt Excretion(S)
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Figure 4. Systolic Blood Pressure (SBP) in the Tertiles of Heart Rates (HR1-3) and 24-hour Urinary Sodium Excretion

(Nal-3): Males aged 48-56 y.o.
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Figure 5. Diastolic Blood Pressure (DBP) in the Tertiles of Heart Rates (HR1-3) and 24-hour Urinary Sodium Excretion

(Nal-3): Males aged 48-56 y.o.
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Figure 6. Systolic Blood Pressure (SBP) in the Tertiles of Heart Rates (HR1-3) and 24-hour Urinary Sodium Excretion

(Nal-3) : Menopausal Females 52-56 y.o.
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Figure 7. Diastolic Blood Pressure (DBP) in the Tertiles of Heart Rates (HR1-3) and 24-hour Urinary Sodium Excretion

(Nal-3) : Menopausal Females 52-56 y.o.
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Figure 8. Correlation between 24-hour Urinary Salt Excretion and Nocturnal Blood Pressure
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Studies on the Development of Simple Method for Detecting Salt-Sensitivity and
the Effect of Dietary Balance on Salt-Sensitivity

Yukio Yamori
Institute for World Health Development, Mukogawa Women's University

Summary
Excessive salt intake is the risk of hypertension individually differently. The detection of this difference is
important for the prevention of hypertension. We proposed WHO Cardiovascular Diseases and Alimentary
Comparison (CARDIAC) Study in1983, and revealed that Japanese diets containing soy and fish decreased
coronary heart disease mortality to extend life expectancy but excess salt intake related to such Japanese diets
increased hypertension and stroke morbidity, shortening healthy life expectancy by nearly 10 years than the
average life expectancy. Therefore, individual recommendation for optimal salt intake is urgently needed for

health promotion.

Method
@O CARDIAC Study data of blood pressure and heart rates (H) examined by an automated blood pressure
measurement system and 24-hour urinary sodium excretions (24UNa) in 24-hour urine samples collected
by aliquot cups were obtained from 2,268 males and 2,212 females at the ages between 48 and 56 in 50
study sites. Data of 24UNa and H were devided into 3 tertiles from the low to the high Nal to Na3 and
H1 to H3, and significant differences in systolic and diastolic blood pressure SBP and DBP were checked
by Jonckheere Terpstra’s test.
@ In a rural South Korea 218 subjects aged 30-59 (female 57%) participated in ambulatory blood pressure
monitoring (ABPM) and 24U Na analysis and they were devided by H and 24UNa into 3 tertiles.
Results
@O Both SBP and DBP in H3 tended to be significantly higher in Na3 in males (M) and postmenopausal
females (F) aged 52-56 (SBP, M:p<0.001, F: p<0.05, DBP, M, F:p<0.001)
@ Nocturnal SBP and DBP significantly positively associated with 24UNa. In Na3, both SBP and DBP in
H3 were significantly higher than those in H1 and H2.
Conclusion
By the multicenter CARDIAC Study data both SBP and DBP in males and menopausal females in H3 tended
to be significantly higher than in H1 and H2, in higher range of salt intake, Na3. In South Korean population H3
in Na3 compared with H1 and H2 showed significantly higher nocturnal SBP and DBP which were significantly
related with 24UNa.



