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FIGURE 1 Linear regression between stomach cancer mortality per 100 000/year, age-

adjusted between 45~74 years and mmol Na/24-hours, r = 0.70, P < 0.00] in men, n = 24
ARG = Argentina; BEL = Belgium; CAN = Canada; CHI = P.R. of China; COL =
Colombia; DEN = Denmark; E.W = England and Wales: FIN = Finland; FRG = Fed.
Rep. of Germany; GDR = German Dem. Rep.; HUN = Hungary; ICE = Iceland; ITA
= laaly; JAP = Japan; KOR = South Korca; MAL = Malta; MEX = Mexico; NET = the
Netherlands; N.I = Northern Ireland; POL = Poland; POR = Portugal; SPA = Spain;
TOB = Trinidad and Tobago; USA = United States.
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Sodium Intake and Risk of Death From Stroke in Japanese
Men and Women

Chisato Nagata, MD: Naoyoshi Takatsuka, MD: Natsuki Shimizu, MD: Hiroyuki Shimizu, MD

Background and Purpose—Despite the evidence for a positive association of dietary salt and blood pressure, the few
prospective studies that have assessed the association between dietary salt and stroke have reported inconsistent results.
The purpose of this study was to examine the relation between sodium intake and death from stroke in a
population-based cohort of Japanese men and women.

Methods—In 1992, usual diet including sodium intake was determined in 13 355 men and 15 724 women in Takayama
City, Gifu, with the use of a validated food frequency questionnaire.

Results—There were 269 stroke deaths (137 men and 132 women) between baseline and 1999. In men, the highest
compared with the lowest tertile of sodium intake was significantly positively associated with death from total stroke
after controlling for covariates (hazard ratio [HR]), 2.33: 95% CI, 1.23 to 4.45). Significantly positive associations were
also observed between sodium intake and death from ischemic stroke (HR, 3.22: 95% CI, 1.22 to 8.53) as well as death
from intracerebral hemorrhage (HR, 3.85: 95% CI, 1.16 to 12.7). A positive association between sodium intake and
death from stroke in women was suggested, although the associations for total stroke and ischemic stroke were of
borderline significance (HR, 1.70; 95% CI, 0.96 to 3.02 and HR. 2.10: 95% CIL, 0.96 to 4.62, respectively).

Conclusions—These prospective data support the hypothesis that dietary salt increases the risk of death from stroke.
(Stroke. 2004;35:1543-1547.)
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Urinary Sodium and Potassium Excretion
and Risk of Cardiovascular Events

HERE IS UNCERTAINTY REGARD-

ing the optimal daily intake of

sodium, which confers most

protection against the risk of car-
diovascular (CV) disease.! The World
Health Organization’ recommends a so-
dium intake of less than 2 g per day, a
level that is largely based on projec-
tions made from relatively small and
short-term clinical trials evaluating the
effects of sodium restriction on blood
pressure in primary prevention popula-
tions.” However, findings from prospec-
tive cohort studies, evaluating the asso-
ciation between sodium intake and CV
events, have been conﬂicling.' For ex-
ample, although some have reported a
positive association between sodium in-
take and CV mortality,*” others have
not,*!" and some have reported an in-
verse association.'?'? In particular, a re-

For editorial comment see p 2262.
Author Audio Interview available at

Results Atbaseline, the mean (SD) estimated 24-hour excretion for sodiumwas 4.77 g
(1.61); and for potassium was 2.19 g (0.57). After a median follow-up of 56 months,
the composite outcome occurred in 4729 (16.4%) participants, including 2057 CV
deaths, 1412 with MI, 1282 with stroke, and 1213 with hospitalization for CHF. Com-

*<WHOO||M 2g0|3} FH :
- X7 HD, e T2t AMAH
- 8}2 Natrium 3g0|st= M IUAILE O =2

—

JAMA(O|=2|at® 3] X]);2011,

Conclusions The association between estimated sodium excretion and CV events
was J-shaped. Compared with baseline sodium excretion of 4 to 5.99 g per day, so-
dium excretion of greater than 7 g per day was associated with an increased risk of all
CV events, and a sodium excretion of less than 3 g per day was associated with in-
creased risk of CV mortality and hospitalization for CHF. Higher estimated potassium
excretion was associated with a reduced risk of stroke.

JAMA. 2011;306(20):2229-2238 www.jama.com
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Figure 1. Estimated 24-Hour Urinary Excretion of Sodium and Composite of Cardiovascular
Death, Stroke, Myocardial Infarction, and Hospitalization for Congestive Heart Failure
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Urinary Sodium and Potassium Excretion,
Mortality, and Cardiovascular Events

B Estimated Sodium Excretion and Risk of Death from Any Cause
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Table 1. Ch ics of the Study p at Baseline, I3 Sodium Excretion.*
Characteristic Sodium Excretion P Valuett
Allleyels <3.00 g/day 200390 g/day _1400-5.90g/day | 600-690g/day ____37.002/day.
(N=101945) N=10810) (N=21,131) (N=46,663) (N=12,324) (N=11,017)
Propoertion of participants — % 1000 106 207 458 121 108
Estimated excretion — g/day
Sodium 493:1.73 2442047 354:0.28 4932056 6.4520.29 831:146 <0.001
Potassium 2,12:0.60 1772054 134054 2,1520.55 23420358 2.4620.66 <0.001
Age —yr 51.0129.72 52.1629.94 51.36£9.86 51.1229.68 50.3929.50 49.41:9 .42 <0.001
Male sex— no. (%) 43,337 (42.5) 3204 (29.6) 7,356 (34.8) 20,165 (43.2) 6213 (50.4) 6399 (58.1) <0.001
Asian ancestry — no. (%)§ 49,391 (48.4) 3650 (33.8) 8,115 (38.4) 22,286 (478) 7300 (59.2) 8040 (73.0) <0.001
Geographic region — no. (%)
Asia 55,610 (54.5) 4564 (42.2) 9,600 (45.4) 25,023 (53.6) 8016 (65.0) 8407 (76.3) <0001
Africa 2,573 (2.5) 457 (4.2) 563 (2.7) 1,137 (2.4) 244 (2.0) 172(16) <0.001
Europe or North America 19,866 (19.5) 3353 (31.0) 5,315 (25.2) 8,609 (18.4) 1561 (12.7) 1028 (9.3) <0001
Middle East 6,542 (6.4) 735 (68) 1,596 (7.6) 3,280 (7.0) 658 (5.3) 273 (25) <0001
South America 17,354 (17.0) 1701 (15.7) 4,057 (19.2) 8,614 (18.5) 1845 (15.0) 1137 (103) <0.001
Urban area — o (%) 53,760 (52.7) 6305 (58.3) 12,431 (38.8) 25,141 (53.9) 3611 (45.5) 4272 (38.8) <0001
INTERHEART Modifiable Risk 10.74£5 .89 10862601 10.74£5.87 10.75£5,93 10692530 10.6825.77 017
Score§
Hypertension — no.ftotal no.  42,036/101,445 (41.5) 4297/10,744 (40.0)| 8078/21012 (38.4) 14.926/46,423 (408] 5480/12,281 (446) 5275/10985 (480)  <0.001
o6)
Blood pressure — mm Hg
Systolic 131.7:2231 127922201 129.0£22.05 131552183 134.7:22.73 137.7:22.94 <0001
Diastolic 82.24215.65 80.27:13.61 808421596 822521590 £3.86216.03 84.96:14.81 <0.001
Cholesterol — mmol/liter**
LoL 300:089 3142096 3.09:092 3012089 2912085 280:081 <0001
HDL 1212035 1.2920.40 1.252037 1.20:0.34 1172033 1152032 <0001
History of cardiovascular disease  8,485/101,800 (8.3)  p37/10800 (9.2) | 1864/21,058 (8.8)  3535/46,586 (8.5) 904/12,310 (7.3) 781/11,006 (7.1) <0.001
— o, total no. (36)
Diabetes mellitus — no. (%) 17 9.285/101.518 66/10.806 (108 82 6 (8.6 D35 /46,643 (9 1127/12323(3.1) 330/11014 (8.4) <0001
BMI 230 — no.ftotal no. (%)  18,326/101,540 (18.0) 1B78/10,748 (17.5)] 3532/21,044 (168) 8593/46,515 (18.7) | 2297/12,280 (18.7) 1926/10953 (176)  <0.001
Lowlevel of physicalactivity—  13,378/94,847 (14.1)  1p58/5702(13.0) | 2560/19,444 (13.2) §R12/43,562 (14.3)| 1739/11,668 (143) 1605/10471(154)  <0.001
no.ftotal no. (%6)5§
Caloric intake — keal/day 2149:892.7 22101015 218249419 2137:879.4 2104:825.2 213127940 <0.001
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Estimated 24-Hour Urinary Excretion of Potassium and Stroke
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Figure 2. Kaplan-Meier Survival Function Estimates for Cardiovascular Mortality and All

Cardiovascular Events JAMA, 2011 Dli_gl §|I'-§| §|
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Follow-up, y Follow-up, y
No. at risk by
Tertile
Low 1220 1190 997 709 457 429 1220 1190 997 709 457 429
Medium 1250 1225 968 609 416 389 1250 1225 968 609 416 389
High 1211 1189 906 430 291 272 1211 1189 906 430 291 272

Tertiles of 24-hour urinary sodium excretion are sex-specific based on baseline measures (see Table 2). This
analysis includes the outcome cohort (see Figure 1 and Table 1). Regions of y-axis scales drawn in blue indi-
cate range from O to 5. e
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Table 1. Worldwide Deaths from Cardiovascul ibuted to Sodium Consumption of More than 2.0 per Day in Aduls 20 Years of Age or Okler n 2010.
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CONCLUSIONS
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curred in 2010 were attributed to sodium consumption above a reference level of
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Martin O'Donnell, M8, Ph.D, Andrew Mente, Ph.D,, Sumathy Rangarajan, M.Sc, ] 7| ?_|- 3.7 L.Ij f/u

Matthew J. McQueen, M.B., Ph.D., Xingyu Wang, Ph.D,, Lisheng Liu, M.D.,

= Na 3g/d0| St O] 7Lt LIE & H{4 :Reference range: 4~5.99g/d
69 0 I *I- *1 *I AI Table 2. Association of Estimated Urinary Sodium Excretion with Death and Major Cardiovascular Events.*
CVDAI‘ o I- OI = OI'% Variable Estimated Sodium Excretion

<3.00 g/day 300-3.99g/day | 4.00-5.99g/day| 6.00-699g/day  =7.00g/day
Sitkascuiin (N=10,810) (N=21,131) (N=46,663) (N=12,324) (N=11,017)
The authors' affilations are isted in the The optimal range of sodium intake for cardiovascular health is controversial. Death or cardiovascular event — 462(43) 662 (3.1) 1437 (3 3913.2) 365 (3.3)
Appenda. Address reprint requests toDr. oo o
O'Donnell at the Population Health Re- N . il i X no. of participants (%)
search Institute, David Braley Cardiac, We obtained morning fasting urine samples from 101,945 persons in 17 countries
Vascular, and Stroke Research Insttute, ~ ang estimated 24-hour sodium and potassium excretion (used as a surrogate for in- Analysis — odds ratio (95% CI)
;‘k’,’gﬁ::n”s: "‘E"‘Mr:"i"‘;:] onr'l“u(f;;;. take). We examined the association between estimated urinary sodium and potassium . .
Canad, or stodonnm@nmemssterca.  excretion and the composite outcome of death and maior cardiovascular events. Univariate anaysist 124(1.05-141) 096 (0.85-1.05) 100 107(096-119) 118 (1.05-132)
, . RESULTS Multivariate analysis
QL".’,"E:T:,‘;:?L‘,’,‘ f;f,}"{f'.ﬁ,;”ﬂ’;f ‘The mean estimated sodium and potassium excretion was 493 g per day and 2.12 g - [‘/
o sdpmdeiamn n:eN Sﬁﬁp\mmuw per day, respectively. With a mean follow-up of 3.7 years, the composite outcome I Primary analysis}: 127 (L12-144)  1.01(0.93-1.09) 100 105 (0.94-117)  1.15(1.02-130)
PR A e occurred in 3317 participants (3.3%). As compared with an estimated sodium ex- e 5
i rcle ws uptedon Augst 1, Crtion OF 4,000 5.99 g per day (reference range), 2 higher estimated sodium excre- Anal‘ys_ls including LDLHDL 130 (1.15-148)  1.00 (0.92-1.09) 1.00 1.06(0.94-119) 113 (1.04-133)
204, 3t NEM.org tion (27.00 g per day) was associated with an increased risk of the composite out- atio
NEngl] Med 201437161223, come (odds ratio, 1.15; 95% confidence interva! [CI], 102 to 1.30), as well as i N = . 5
DO 10 JOSNEBoa 11888 increased risks of death and major cardiovascu!ar events considered separately. The A"ag 32;;‘; fuding dietary HEGIERI) - D7) Ly L
PP © M Mmahaslebal 01 agsociation between a high estimated sodum excretion and the composite autcome
Was strongest among part! with by pertension (P=0.02 for } on), with Analysis including dietary 119(1.05-136)  1.01 (0.93-1.10) 100 103 (0.92-1.15)  1.08 (0.96-1.22)
an increased risk at an estimated sodium excretion of 6.00 g or more per day. As factors and blood
compared with the reference range, an estimated sodium excretion that was below pressure§
3.00 g per day was also associated with an increased risk of the composite outcome
(0dds ratio, 1.27; 95% CI, 112 to 1.44). As compared with an estimated potassum Analysis excluding 124 (1.07-142)  1.00(0.91-1.10) 1.00 1.06(0.95-1.19) 1.14(1.01-1.29)
excretion that was less than 1.50 g per day, higher potassium excretion was associ- cardiovascular disease
ated with a reduced risk of the composite outcome. at baseline
CONCLUSIONS . |
In this study in which sodium intake was estimated on the basis of measured uri- Analysis excluding cancer|  1.26 (111-143) 102 (0.93-1.1]) 100 106 (0.85-118) 115 (102-125)
nary excretion, an estimated sodium intake between 3 g per day and 6 g per day B ok
was associared with Tt e e I Very-low-risk cohort| 162 (1.29-205)  1.07 (0.90-1.26) 100 115(0.98-135)  1.14(0.95-1.36)
ahigher or lower estimated leve! of intake. As compared with an estimated potassium Analysis excluding events 133 (117-152)  1.02(0.93-113) 1.00 112(099-127)  116(101-133)
excretion that was less than 1.50 g per day, higher potassium excretion was associ inyr1|
ated with a lower risk of death and cardiovascular events. (Funded by the Popu!a-
tion Health Research Institute and others.) Analysis excluding events 134(L14-157)  1.04(0.93-116) 100 115(1.00-132)  1.11(0.96-1.28)
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Sodium Retention in Black and White Female
Adolescents in Response to Salt Intake

CRISTINA PALACIOS, KARIN WIGERTZ, BERDINE R. MARTIN, LISA JACKMAN,
J. HOWARD PRATT, MUNRO PEACOCK, GEORGE McCABE, axn CONNIE M. WEAVER

Departments of Foods and Nutrition and Department of Statistics (C.P., KW., BRM., L.J., GM., CM.W.), Purdue
University, West Lafayette, Indiana 47907; and Indiana University School of Medicine (J.H.P., M.P.), Indianapolis, Indiana
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TABLE 2. Daily urinary, fecal, and sweat Na™ excretion; Na™ retention; and apparent Na* absorption in black and white adolescents®

Low-Na diet (1.3 g/d)

High-Na diet (4 gd)

Variable - .
Blacks n = 19 Whites n = 12 Blacks n = 19 Whites n = 10

|_Urinary Na* excretion (g/d) 0.8 + 0.05° 0.9 + 0.04° 25+0.13 33-014 |
Urinary creatinine (g/d) 1.0 = 0.07 1.0 £ 0.05 1.0 £0.07 1.0 £ 0.05
Urinary Na’ excretion (g/g creatinine-d) 09 =007 1.0 = 0.04° 27x014 3.5 £ 012
i i 126 =015 116 = 009 123001 135011

[CEecal Na* excretion fa/d) 0.1002 0.1 001 0.2 £ 0.037 01:001 |
Sweat Na* excretion (g/d) 01+004 01+001 01+001 01+001
Na“ retention (g/d¥ 04+ 007 0.3 = 0.04 12014 0.4 =0.09
Na* retention adjusted for sweat (g/d)* 04 =007 0.2 0.04 1.0+ 0.14 0.3 0.09
Apparent Na* ahsorption (G 985 + 064 976+ 0 981+03 990+ 02

“Means * sEM. Conversions from grams of Na* to millimoles |
¥ Group means were statistically different from the high-Na* ¢
“ Group means were statistically different from whites within . _“7"__
4 Group means were statistically different from whites within diet periods at P < - 001,
¢ Sweat Na* excretion was previously reported (14).

f Group means were statistically different from the high-Na* diet within race at P < 0.01.
£ Na* was calculated by Intake — (urine + foces).
" Na* retention was calculated by Intake — (urine + faces + sweat).
" Apparent Na" absorption was calculated by ((Intake — feces)intake) x 100.

Palacios et al. « Sodium Retention in Black and White Girls.) Clin Endocrinol Metab, April 2004, 89(4):1858-1863
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Food Chem Toxicol. 1994 Dec;32(12):1117-23.«

Korea.*

Seel DJ, Kawabata T, Nakamura M, Ishibashi T, Hamano M, Mashimo M, Shin SH, Sakamoto K,
Jhee EC, Watanabe S.«

Presbyterian Medical Center, Chonju, Korea, (& 30l =21 &).

Gastric cancer is the commonest malignant neoplasm in Southwest Korea. The possibility of
carcinogenic dietary factors led to the investigation of exposure to N-nitroso compound precursors
among residents of the City of Chonju and of two outlying rural townships in North Cholla Province.
Two traditional and widely consumed home-prepared food products, salted pickled cabbage (kimchi)
and salted seafood sauce (712} chut-kal) were analysed (a) for nitrite, nitrate, total secondary amines
and pH in these food products prior to nitrite incubation and (b) for volatile nitrosamines and total N-
nitroso compounds before and after incubation with nitrite in simulated human stomach conditions.
Nitrate levels were significantly higher in kimchi (median 1550 mg/kg) than in chut-kal (median 140
mg/kg) (P <0.001). The combination of high levels of nitrate in the kimchi, the demonstration of high
levels of total N-nitroso compounds in this food after nitrosation, and the volume of kimchi consumed
in the traditional diet suggest that salted pickled cabbage may play a role in gastric carcinogenesis in
Southwest Korea.
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J.Med Food. 2004 Spring;7(1):38-44..

The depletion of sodium nitrite by lactic acid bacteria isolated from
Kimchi..

Oh CK, Oh MC, Kim SH.«

Source-

Department of Tourism Hotel Culinary Art, Jeju College of Technology, Jeju, Korea.«

Abstract-

Nitrites, whether added or naturally occurring in foods, are potential carcinogens, and controlling their
concentrations is important for maintaining a safe food supply. In this study we investigated the
depletion of sodium nitrite (150 microg/mL) during the fermentation in Lactobacilli MRS broth at 5, 10,
15, 20, 25, 30, and 36 degrees C by lactic acid bacteria (LAB-A, -B, -C, and -D) isolated from kimchi
and Leuconostoc mesenteroides strain KCTC3100[There was more than 90.0% after 5 days at 20
degrees C, 76.3-85.7% after 3 days and more than 90.0% after 5 days at 25 degrees C, and more
than 90.0% after 2 days at 30 and 36 degrees C..
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B Estimated Potassium Excretion and Risk of Death from Any Cause
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Odds Ratio

0.60+

0.40 T T T T T T T 1
0 050 100 150 200 250 300 350 400

Potassium Excretion (g/day)

Martim-& (2014). Urinary sodium and potassium excretion, mortality, and cardiovascular
events. N Eng J Med 2014 Aug, 14: 371:7; 613-623.
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Beneficial Effects of Korean Traditional Diets
in Hypertensive and Type 2 Diabetic Patients

Su-Jin Jung!? Soo-Hyun Park! Eun-Kyung Choi! Youn-Soo Cha!~® Baik-Hwan Cho? Young-Gon Kim;
Min-Gul Kim Won O Song? Tae-Sun Park,” Jae-Ki Ko,* Byung-Ok So! and Soo-Wan Chae'=*

!Clinical Trial Center for Functional Foods and *Clinical Trial Center, Chonbuk National University Hospital; Departments
of *“Medical Nutrition Therapy, *Urology, and °Pharmacology, and Divisions of "Endocrinology & Metabolism and *Cardiology,
Chonbuk National University Medical School; *Department of Food Science & Human Nutrition, Obesity Research Center;
Chonbuk National University, Jeonju, Republic of Korea.
°Department of Food Science & Human Nutrition, Michigan State University, East Lansing, Michigan, USA.

ABSTRACT The prevalence of metabolic syndrome, hypertension, and diabetes has been increasing rapidly in Korea. The rate
of increase has paralleled the replacement of Korean traditional diets (KTD), which emphasize vegetables and fermented foods,
with westem style dietary pattemns that are rich in animal foods and saturated fat. We aimed to investigate the efficacy of the KTD
in controlling fasting plasma glucose, blood pressure. and cardiovascular disease risk factors in hypertensive and type 2 diabetic
(T2D) patients. Forty-one patients (61.8 £ 1.5 years) who were taking medications prescribed for respective diseases were recruited
from the Chonbuk National University Hospital for participation in a 12-weck, parallel, controlled dinical trial. The control group
(n=20) was advised to “‘eat as usual,” whereas the experimental KTD diet group (n=21) was fed the KTD three imes a day for
12 weeks. At the end of the trial, both groups had lower body mass index, % body fat, and waist-hip ratio compared to the
baseline values (P< .05). Compared to the control group, the KTD group had a greater mean change (P < .05) from the bascline for
glycated hemoglobin (HbAic) (—0.72% vs. —0.25%) and heart rate (— 7.1 vs. + 1.6). Regular consumption of the KTD for 12
weeks by hypertensive and T2D patients resulted in favorable changes in cardiovascular risk factors.

HESIAI(A|SAl)O| AlO| = A

[ — 1 = = —4

TasLe 1, DAy DieTary CoMposITION OF KOREAN TRADITIONAL DIET GROUP

Nutrients Food groups (g) Companents of KTD (g)

Encrgy (keal) 2050 Fruits 1026 Steamed rice 630

Protein (% of energy) 16.7 Vegetables 917 Soup 750
Animal (% of energy) 43 Total grain 3123 Kimchi 150
Plant (% of energy) 124 Whole grain 2700 Vegetables cither raw or cooked 360

Total lipid (% of energy) 08 Dairy products 0 Soy-based condiments 50
Animal (% of energy) 27 Meat 162 Dry-preserved dish 585
Plant (% of energy) 18.1 Fish 64.0 Roasted or baked fish or meat 835

Saturated fat (% of energy) 18 Egg 52

Monounsaturated fat (% of energy) 35 Legumes 885

Polyunsaturated fat (% of energy) 38 Seaweeds 185

Cholesterol (mg) 1848

Carbohydrate (% of energy) 6.5

Fber (g) 04

Potassium (mg) 5468

Sodium (mg) 7014

Calcium (mg) 1085

Iron (mg) R4
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TABLE 4. CHANGE IN CARDIOVASCULAR DISEASE Risk FACTORS IN THE INTERVENTION GROUP AND CONTROL GROUP
KTD group (n=21) Control group (n=20)
Daily dietary intake Baseline Endpoint Change* Baseline Endpoint Change* Pvalue  Pvalue®  Pvalue P value®
Anthropometric index
Body weight (kg) 68.8+32 66.6=3.0 -23+0.7 65.7£2.0 66.1+2.2 03+04 002 303 011 o11
BMI (kg/m’) 25909 25.0x09' -0.83%0.2 25607 257+0.7 01302 002 337 048 009
Body fat mass (kg) 21.0£1.7 189£1.6' -21%0.5 210£1.4 216£1.4 0604 001 969 Ut 001
Body fat (%) 30.0£14 27.7x15! -22%0.6 320£2.0 328+2.0 0.8+05 001 A89 006 001
Waist (cm) 92.8+23 88.9=2.1' -3808 913%1.7 89719 -1.5%08 050 350 041 04
WHR 0.980.01 0.95x0.01" -0.03£0.01 0.96+0.05 0.95x0.01" -0.02£0.01 202 830 432 355
Blood pressure
SBP (mmHg) 121.2%26 1284%1.4 12+2.8 1283+3.7 1274134 -09%25 583 453 549 461
DBP (mmHg) 7n.2x12 734114 22%1.6 75.6.£3.0 TIT£25 21.£13 957 294 04 612
Heart rate (bpm) 71.2£22 70.1£2.2 -7.1%1.8 70.642.6 722125 1.6+19 002 003 018 610
Lipid profile index
Total cholesterol (mg/dL)  165.7£10.8 141.2£7.8! -24447.0 1749+9.6 161.7£7.2 -13.2£9.1 328 652 219 430
TG (mg/dL) 100.3£13.3 1044129 41%117 1321112 152.4x13.0 204%87 21 897 003 2m
HDL-C (mg/dL) 43821 42423 -13%1.6 393£1.8 39.1£2.2 -02%18 634 395 .300 a1
LDL-C (mg/dL) 96.4110.1 78.76.6 -17.7%6.2 105919.1 95.616.2 -103+83 474 612 1% 595
Glycemic control index
FPG (mg/dL) 119.8%7.1 1133%5.5 -65+74 1193£6.4 1179£6.6 -1.4%63 606 152 8% 523
HbAc (%) 6.77+0.2 6.05£0.15" —0.72+0.1 6.77+0.2 6.52+0.20' —0.25+0.1 003 440 369 003
C-peptide (ng/mL) 203102 202102 -0.01£0.1 2.24%0.2 245%0.3 02002 368 123 031 540
Fasting insulin (mU/L) 76213 81312 052£0.7 8.46£1.2 8.57%1.1 0.11£09 a32 068 125 455
HOMA-IR 25106 23104 -0.19+0.4 245£03 2.58£0.40 01304 562 047 32 904
HOMA- 524+72 740£159 216116 705£138 728%13.6 224%86 192 863 223 209

All values are expressed as means + SE. Boldface indicates statistically significant values (P<.03).

P value®, test between changes of the KTD and control group; P value", time, group and interaction (timex group) effect of two-way repeated measure ANOVA, after adjusting for age, gender and weight.
*Change=endpoint - baseline.

“Paired r-test between baseline and endpoint (P< .05).

WHR, waist-hip ratio; HOMA, homeostasis model assessment; HOMA-IR, HOMA of insulin resistance; HOMA-fi, HOMA of pancreatic f-cell function.

JungS (2014). Beneficial Effects of Korean Traditional Diets in Hypertensive and Type 2 Diabetic Patients.) Med Food. 1)(5]&?&@‘1;32]
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rnank you!

L5F-

Clinical Trial Center for Functional Foods

Chonbuk National University Hospital
Soo-Wan Chae
Tel : 063) 250-2348
E-mail : soowan@jbnu.ac.kr
Home-page : http://www.ctcf2.com
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Disease Control and Prevention)= T1=32]815](Institute of Medicine)e] HZ7F=0lA &=
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Ecology of Food and Nuzrriciorn © Gordon and Breach Scicoce Publishers Ltd.
1973, Vol. 2, pp. 143156 Northern Ircland

Priated in

BLOOD PRESSURE AND DIETARY SALT IN HUMAN
POPULATIOINS

LILLIAN GLEIBERMANN
Department of Anthropology, The University of Michigan, Ann Arbor, AMichigan, USA
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Intersalt Study Group?| H41(19854- 198713)

¢ 20-59M] 32713, 527l MIE{, 10,079EO| 24A|Zt AHAAE St
LIEE dFEar oo TAZAE S

¢ LIEE A3 +57] o ALojof] Fo/XQl 2o H&EtA|
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1 LIE gt Fo] HErEtA glen ndete Aol AKX g,

Findings of the International Cooperative INTERSALT Study,
6 Hypertension Vol 17, No 1, January 1991
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Salt saga continued

Salt has only small importance in hypertension

The idea that salt intake is important in hypertension is now
deep rooted among some doctors and some of the public, but
the evidence that salt is important is weak. It was Dahl
who originally incriminated differences in salt intake as a
prime cause of population differences in blood pressure.’
Although the correlation between salt intake and the
prevalence of hypertension that he described was dramatic,
the data he wused were scanty. Glicberman examined the
evidence more critically in a review of 27 published studies
and concluded that there was a relation between salt intake
and blood pressure, but “since increased dietary salt is usually

LONDON, SATURDAY 30 JULY 1988

Weak Correlation
Salt Intake & Blood pressure

We should consider
v" Alcohol Intake
v' Body Mass Index
v Dietary Factors

hazardous in most” cultures. As data from these cultures
weight the results the Intersalt Study Group present separate
analyses excluding these four centres. In the remaining 48
centres neither the median blood pressure nor the prevalence
of high blood pressure (arbitrarily defined) was related o
sodium excretion. On the other hand, the rate of increase of
both systolic and diastolic pressure with age was significantly
related to sodium exceretion. In addition, there was a signifi-
cant tendency for sodium intake and systolic (but not
diastolic) blood pressure to be correlated when individual
centres were looked at separately.
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There was no association between sodium intake and
all-cause mortality, incident cardiovascular disease and
non-fatal coronary heart disease. However, the strong
positive relationship between blood pressure and
these outcomes provides indirect evidence that
reducing sodium intake can improve these outcomes
through a beneficial effect on blood pressure.

World Health
Organization

Sodium Intake o« Blood pressure

Blood pressure « CVD

Guideline:

Sodium Intake o« CVD ??? Sodium intake

for adults and
children
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25497 et 2eH(2011)

Urinary Sodium and Potassium Excretion
and Risk of Cardiovascular Events

Martin J. O’Donnell, MB, PhD

Context The precise relationship between sodium and potassium intake and cardio-

Salim Yusuf, DPhil. FRCPC, FRSC vascular (CV) risk remains uncertain, especially in patients with CV disease.
o Figure 1. Estimated 24-Hour Urinary Excretion of Sodium and Composite of Cardiovascular
Mann. MD Death, Stroke, Myocardial Infarction, and Hospitalization for Congestive Heart Failure
. MB. PhD
atthew McQueen, MD
>cter Sleight, MD 26~
. Sharma, MD °
T 25 'a“o“
Je 1d. MD) " SOC\ P
« Schmieder, MD \ P\S <
‘ d\e‘,a
‘\Ca“ 3 14 N
‘ A‘“e g N - o
o\ © : T
- e
)O“ g 10 R
£ A 4,000-6,000mg
0.8+
0.6 T T T T T T
0 2 4 6 8 10 122
Sodium Excretion, g/d
Events ~ 165 1400 2148 812 152 31
No.atrisk 818 8353 14156 4706 673 111
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“ ORIGINAL ARTICLE ”

Urinary Sodium and Potassium Excrepg{‘,\
Mortality, and Cardiovascular §

Martin O’Donnell, M.B., Ph.D., Andrew M{ A  Estimal Excretion and Risk of Death or Cardiovascular Events
Matthew J. McQueen, M.B., Ph.D., Xin| \
Hou Yan, Ph.D., Shun Fu Lee, Ph.D., Pre a 3.60
Annika Rosengren, M.D., Patricio Lopez-J4 o‘(\
Alvaro Avezum, M.D., Ph.D., Fernamdx{a 2.60-4
Romaina Igbal, Ph.D., Rafal lloyA\Ph: 2.204
Sadi Gulec, M.D., Afzgl 1Yu )
Rita Yusuf, Ph.D., Chifamb 1.80
Gilles Dage , Scott A. Le; g
an Yusuf D.Phil., fo 2 1.40+
S w 1.204 - e T
e :g 1.00 T e
A\ 0804 3,000-6,000mg
0.60-
0.40 T T T T T 1
0 2.00 4.00 6.00 8.00 10.00 12.00
Sodium Excretion (g/day)
No. of Events 101 1,023 1,437 597 126 25
No. at Risk 1817 30,124 46,663 18,395 3885 756
14




The NEW ENGLAND JOURNAL of MEDICINE

EDITORTIAL

Low Sodium Intake — Cardiovascular Health Benefit or Risk?
Suzanne Oparil, M.D.
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N LIES MF 2k ZAFHT - British Medical Journal(2013)

¢ 201349 H29|sHS| X|(British Medical Journal)= MAIE 217 X|¥ o
2 FE510] 18771=2| LIEE MFEYS At =E2 EEH
Equivalent salt intake (g/d)

o 1 2 3 4 S5 ©6 7 8 9 10 11 12 13 14 15
1 1 1 1 1 | 1 1 1 1 1 | 1 |

Central Asia

High-Income Asia Pacific
East Asia

Eastern Europe

Tropical Latin America
Southeast Asia

North Africa-Middle East
Central Europe

Western Europe

South Asia

High-lncome North Aamerica
Australasia

Central Latin America
Andean Latin America
Southern Latin America
Western Sub-Saharan Africa

American Heart Association Recommendation

'

-y,

Carribean

Southern Sub-Saharan Africa
Oceania

Central Sub-Saharan Africa
East Sub-Saharan Africa
Workd
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-
1 | 1 L 1 ] 1 1
1.5 2 2.5 3 3.5 - 4.5 5 5.5 (=]

Sodium intake (g/d)
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Overall in 2010, estimated mean intakes in 181 of 187
countries, whose total adult population accounted for
99.2% of the world adult population, exceeded the
WHO recommendation of 2.00 g/day sodium (~5 g/day
salt).

Global, regional and national sodium intakes in 1990 and 2010: a systematic analysis of 24 h urinary
sodium excretion and dietary surveys worldwide, Powles J, Fahimi S, Micha R, et al. BMJ Open 2013
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Global status report on noncommunicable diseases, WHO, 2010
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AFR  AMR  EMR EUR  SEAR  WFR low-  lower- Upper-  High-
income middle middle  income
income  income

Men @ Women @ Both sexes

AFR; Africa AMR; The Americas EMR; Eastern Mediterranean
EUR; Europe SEAR; South East Asia WPR; Western Pacific
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U= QA5 2 13 E (Yoshihiro Kokubo)2| &3t (Hypertension, 2014)

Prevention of Hypertension and Cardiovascular Diseases
A Comparison of Lifestyle Factors in Westerners and East Asians

Yoshihiro Kokubo
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2 2 A5 2 13 HE (Yoshihiro Kokubo)2| &3t (Hypertension, 2014)

uﬁ Westerners<East Asians

Westerners> >East Asians

Westerners<Japanese (men),
Westerners>East Asians (women)
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[ American Journal of Epidemiology
M Copyright © 2004 by the Johns Hopkins Bloomberg School of Public Health

All rights reserved

Relation of Vegetable, Fruit, and Meat Intake to 7-Year Blood Pressure Change in
Middle-aged Men

The Chicago Western Electric Study

= %  American
ypertension T
Association.
JouRNAL OF THE AMERICAN HEKARY ASROCIATION
Eight-Year Blood Pressure Change iuv Middle-Aged Men: Relationship to Multiple

Nutrients
Jeremiah Stamler. Kiang Liu. Karen J. Ruth. Jane Pryer and Philip Greenland
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THE NEW ENGLAND JOURNAL OF MEDICINE Aug. 3, 1995

META-ANALYSIS OF THE EFFECTS OF SOY PROTEIN INTAKE ON SERUM LIPIDS

JAMES W. ANDERSON, M.D., BRYAN M. JOHNSTONE, PH.D., AND MARGARET E. COOK-NEWELL, M.S., R.D.

Soy Milk Lowers Blood Pressure in ( )
Men and Women with Mild to
Moderate Essential Hypertension’

(Manuscript received 26 November 2001. Initial review completed
20 December 2001. Revision accepted 23 February 2002.)

Miguel Rivas, Ricardo P. Garay,* Jesus F. Escanero,’
Pedro Cia, Jr., Pedro Cia and José O. Alda®™

goto| Y T CHAS A

Does Fish Oil Lower Blood Pressure?
A Meta-Analysis of Controlled Trials

Martha Clare Morris, ScD; Frank Sacks, MD; Bernard Rosner, PhD

A meta-analysis of 31
placebo-controlled
trials on 1356
subjects, examined
the effect of w-3
fatty acids in fish oil
on blood pressure

|

META-ANALYSIS OF THE EFFECTS OF SOY PROTEIN INTAKE ON SERUM LIPIDS, J. Anderson et al.,
The New England Journal of Medicine, 1995
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Sodium Intake(g)® 489 4.83 3.85 3.61
Meat (Total), kg® 564 46.5 54.1 724 85.8 1254
Vegetables consumption, kg® 219 102 322 83.2 894 123
Fish consumption, kg® 561 56.6 31 36.7 21 24.1
Pure alcohol consumption 1481 7.79 5.56 13 13.24 9.7
among adults, Liter®
Obesity, % (BMI>30)® 3.8 3.9 2.9 20.2 23 33.8
Number of cigarette/adult® 1,958 1,841 1,711 671 750 1,028
Cigarette smoking in 254 241 275 20.9 181 313
adult(%)®
Insufficient Physical Activity No 60.2 31 37.8 63.3 40.5
in Audult(%)® data
Raised Blood Pressure in 29.8 36 38.6 41.9 37.5 299
Audult(%)®
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Classification of 245 surveys of sodium intake in the world

Urine Diet
based based

Total 142 103
Asia, East 11 15
Asia Pacific high income 12 11
Australasia high income 8 1
Europe, Western high income 51 31
North America high in come 21 14
Sub-Saharan Africa, Southern 7 4

Global, regional and national sodium intakes in 1990 and 2010: a systematic analysis of 24 h urinary
sodium excretion and dietary surveys worldwiz%e, Powles J, Fahimi S, Micha R, et al. BMJ Open 2013
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Food Consumption Research Update in Southeast Asia:
Review on Salt Intakes(2014)
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Food Consumption Research Update in Southeast Asia: Review on Salt Intakes
30 Sofia Amarra R.D.,Ph.D., ILSI(2014)
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 (Dietary Reference Intakes for Koreans: KDRIs)

CIIYSESPIE-S

3,500mg —> 2,000mg(2006) ——> 1,500mg(2010)

ZE LIEE
k] AZE M)
SE2MFIZHAL mg) SE24F AL mg) FEZ(mQ)

9-11 3,200 1,300

12-49 3,500 1,500 2,000
X}

50-64 3,500 1,400 2,000

65-74 3,500 1,200 2,000

9-11 3,200 1,300

12-49 3,500 1,500 2,000
O X}

50-64 3,500 1,400 2,000

65-74 3,500 1,200 2,000

$H=Ql Aok 71%(2010)

http://www.foodnara.go.kr/hesalkids/index.dognMenuCode=15
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S=dFE0 detdFF
=2 M F 2k (Adequate Intake, Al)
&
ArSHAM F| ZF(Tolerable Upper Intake Level, UL)
BIESY ALY ArsH H
1.0 (EAR) (RNI) (uL) 1.0
-
RN
sE (A1) mpchg
= HE

0 \ 0

(&= 45=) S HF == 452

!
I

gl 1, "2k E|7|Z=(Dietary Reference Intakes : DRIs)

=712 LIEE/2E d0T -4 48 7|

WHO® | $t2® UEE) PR o=@  @2ts0)

Al 1,500 EAR® 600 RNI® 1,600 AI 1,500

Na 2,000 2,3001D
2,000(5 72 DG® <9g(salt) 2,400 UL 2,300

K 3,510 Al 3,500 Al 2,500 3,500® Al 4,700 3,500(2
0.7:1 0.7:1 0.6:1

Na:K 1:1 1.2:1
1:1 1.2:1 0.8:1

(1) WHO ; Sodium intake for adults and children(2012), Potassium intake for adults and children(2012)

() 3t= ; sh= 0l L4 7| F(2010)

(3) Y& : Dietary Reference Intakes for Japanese(2010)

(4) EAR(Estimated Average Requirement)

(5) Tentative Dietary Goal for Preventing Lifestyle-related Diseases (DG) ; the value for primary prevention of lifestyle-related diseases

(5) ¥=; Salt and Health, Scientific Advisory Committee Nutrition(2003)

(6) RNI'; Reference Nutrient Intake The RNI represents the amount of a nutrient likely to meet the needs of 97.5% of the population.

(7) Target reduction in average intake of salt

(8) Methods Note 5. Nutrient Intakes(2010) http://archive.defra.gov.uk/evidence/statistics/foodfarm/food/familyfood/method/method-rni.pdf
(9) 0| = ; Dietary Guidelines for Americans, USA(2010)

(10) =2t= ; Nordic Nutrition Recommendation(2012)

(11) Population target for adults

(12) Recommended Intake ; the amount of a nutrient that meets the known requirement and maintains good nutritional status among
practically all healthy individuals in a particular life stage or gender group.
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et DASH(Dietary Approach to Stop Hypertension)

Fiber, Potassium

up

Fat(saturated), Cholesterol, Sugar, Sodium

Xdown/

ofa B 214y x4
= gHig
Momewe | RO ER TR Holy
T = 2 E‘éol =‘="é‘aﬂx‘| %7"*_-?2‘
HUBHXRIIRY | qomseneuy | HoEiAfC SR
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= e &2 2%
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B (mo) LIEE (mo) & (mg) Aol e2 (9
OfiL4X] (keal)
5057.98 2060.55 1314.76 39.19
o o EH53HE (@) xE @ cHHE (9
583.13 338.65 y 4 i L B 8731
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o= HEE/ZE dF
1998 | 2001 | 2005 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
LtE&(mg) | 4,517 | 4,877 | 5,257 | 4,464 | 4,630 | 4,645 | 4,831 | 4,789 | 4,630
EE(mg) |2,5002,795|2,773 2,711 | 2,843 | 2,848 | 2,999 | 2,934 | 2,843
A2 FUHYYYZTAL, HHER S
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T2 =8 AE1 =8 AE2 LIEE A 2F & H|1(mg/1009)

MEMEAME Na K K/Na Z=44E® Na K K/Na
HH 0] 8 170 (213 |[AD7|(SA) (74 184 2.5
CHE(cBt2) 2 1340 670.0 Efx|117| 42 373 8.9
Hlj == 15 222 148 5t17| 58 215 3.7
SHHOfS4h 17 215 (126 @11=0 157 224 1.4
AFIHELAD |16 146 9.1 A2t 135 133 1.0
Z(ZEM) 11 173 157 22 38 134 3.5
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1913-15|1922-24| 1930-32 |1937-39]1946-48| 1956 | 1962
AMEdAE 631.1 667 651 /19 488 558 712
S=dME 39.7 53 88 96 28 41 58
T = 26.3 38 74 84 23 31 40
TME/s=dME 66 71 84 88 80 76 69
=2 A Al

s=dMEssgtlE 5.5 7.4 119 11.8 55 69 75
7 ¢12(1912-1940), SHiz S AT} A2OHE(2012)

<S=8 MF dFHIE>
1978 1982 | 1986 | 1990 | 1994 | 1998 | 2001 | 2005 | 2009 | 2010
A=y 805/ 863 886 850 843 1,027 1,027 997 1,080 1,203
s=4d 83 116 181 198| 224] 244 261 275 263 301
TiE 483 76| 79 79 NA | NA 64 68 50 57

TiME/sE8ME 58.2] 65.6) 43.7] 39.7. NA | NA 244 246/ 19.2] 18.9
s=dAEdFHE 9.3 11.8] 17.00 18.9 21.00 19.2] 20.3] 21.6] 19.6 20.0
<A
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Na(mg)
20,000
4 18,596
18,000
16,000
¢ 15315 ¢ 15,646
¢ 14,681
14,000 14,132
12,000
10,000
8,000 8169
7,240
6,000 —9—5,328 —8—§,494
! e 1* m 4383 e W 4496 i
& 4153 4, s
4,000 . 075 m §513 | (-
1 z o ,090
3,639 W 1,888 s 9 650 2,815 2 888 L
2,000 BEd il Jo06 = 2028 m
246 \—.la—1,358 [ - -
94
o il 308 588 546 548 417
y LT T T T T T T 1
1-2 4 3-54 6-114 12-184 19-29 4 30-494 50-64 A 654 0|4+
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o= Ho HEE AFTF 2XE(124 0]4)

Na(m LEA
(mg) <> <0j4d>
20,000
$ 19,373 » 19,089
18,000
¢ 17491
16 000 15'1 34
' $ 15564 $ 15457
14,000
$ 12,797
12,000
p 11,343
$ 10,669
10,000 9966
98,307
®7.779
W §,007 3,954
W 5418 5127 L 410
—r 223 - X | ¥—606 - 927
J 4 3 , 637 i
T alm | #f= | v
460 215 363 e 375 W 3,560
11424 \ 975 \ ,690
7 447 ’ I 479 ' 351 527 ¥ 543 V' 429 350
0 T T T T 1 T T T T 1
12-184 19-294 30-494 50-644 654 0|4 12-184 19-294 30-494 50-644 654|0] &
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¢ 0/3 LLEE 4%t MFY 2,300mg 0|s}e| LIEE MF 7 Lkt
HE AR ofYol zarHo|2t= 577t BICHIOM).
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CHBMJ).

¢ 2 LIERO| MFet HE2AEE 2E AU AU E | BAof CiTt
=

ATtS2 3000 -6,000mge| LIEF HFZ0M |°*E7} 78 Rt
a HE:E St QUCH(NEJM).
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ofl AAIE 2,000mge] 24HHE ZTsH= SzolTh A=) HFY UE(2009d 4,280mg),

91312008\ 3440mg), MI(2006d 3436mg)T HIWSNE 2 LIEE M S Wt

He ATAT =S 437} Bl nixls Q¥ tis BEAIL Ytk UES 493
go| FOHI4E ool X PFo] AN TEYS HEEI BUEY TFO| F

QUIRIEA HEZO] 8%, TASY D] 49%7t T 7I91E O LERTE)
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5% Z7F5II0 o XK= 21.8%0A 23.7%R 19% S7RITH 53] 6541 olae] FeE o
A= 49.3%0014 584%E 9.1% B7FHAAL, AXR= 61.8%01A 68.9%= 7.1% S7ISLC

1) Atlas of Heart Disease and Stroke. Geneva, World Health Organization, 2004

2) Diet, nutrition and the prevention of chronic disease, World Health Organization, 2003
3) 2011 FLUAZEA, EH=XF, 2E 257, 2012
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