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BP Blood Pressure 9> Hlid

TG Triglycerides Wyl (5 5
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MetS/MS

BMI
CVvD

wWC

TC
IR

T2DM

51 Jolao

Metabolic Syndrome

Body mass index

Cardiovascular disease

Waist circumference

Total cholesterol

Insulin resistance

Type 2 Diabetes
Mellitus
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WHO

FFQ

DAL

NEAP

PRAL
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World health
organization

Food frequency
guestionnaires

Dietary acid load

Net endogenous
acid production

Potential renal acid
load
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According to the new IDF definition, for a person to be defined as having
the metabolic syndrome they must have:

Central obesity (defined as waist circumference* with ethnicity specific
values)

plus any two of the following four factors:

Raised > 150 mg/dL (1.7 mmol/L)
triglycerides or specific treatment for this lipid abnormality

< 40 mg/dL (1.03 mmol/L) in males
< 50 mg/dL (1.29 mmol/L) in females

Reduced HDL

— or specific treatment for this lipid abnormality
Raised blood systolic BP > 130 or diastolic BP > 85 mm Hg
pressure or treatment of previously diagnosed hypertension

(FPG) > 100 mg/dL (5.6 mmol/L),

or previously diagnosed type 2 diabetes

If above 5.6 mmol/L or 100 mg/dL, OGTT is strongly
recommended but is not necessary to define presence of the
syndrome.

Raised fasting
plasma glucose

* If BMI is >30kg/m?, central obesity can be assumed and waist circumference does not need to be
measured.

http://idf.org /access data:24
December
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Liver Adipose tissue Muscle Pancreas
4 Glucose release FFAs release Iimpaired glucose Defective

+TG
4 VILDL 4 sdLDL HDL

¥ 4

Neurohumoral activation

ASCVD
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-
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<

<

ptake insulin secretion
<

inflaammation

Insulin resistance

VMetabolic Syndrome

TZODM

Carresi et al, Nutrients,2020
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' PRAL(uEq /day) '
,— (0/49xProtein (gr /day))+(0/037xPhosphorus (mg/day)) — (0/021xPotassium(mg/day)) — (0/026xmagnesium(mg/day)) — (0/013x calcium (mg
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Diet-induced metabolic acidosis

\’

Reduction of pH lewvel within the normal range

\’ \’ \’ \’

T bone resorption

i calcitum excretion :
markers excretion T I T cortisol

| citrate excretion

| BMD
o)
Bone fratures Nephrolithiasis T2DNMN Lean mass
Bone mass loss loss
;
\BJ

Osuna_padilla et al,S.E.N.,2019
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Table 2. Distary intakes of study participants by quartiles of PRAL and MEAP.

Quartiles of distary acid load indices

1 [lowest) z 3 4 (highest]
3] 342 343 3463 34z P

mm) Total energy (kcalsd)

PRAL 213613 £ 30,83 124091 2 30.79 202435 + 3076 21ZE2ET £ 30,83 <0001

MNEAF 214824 £ 0.7 1262.07 £ 30.75 1972.41 £ 3068 2714363 £ 30081 I <0.001
s Carbohydrate (giday)

PRAL 21019 £ 1.91 307.23 = 1.81 20613 £ 1.90 299311 £ 191 1 <0.001

MNEAF 31236 £ 1.91 J04.0E5 2 131 S0E.48 £ 1.90 I00EF £ 1.491 <0001
sy Frotein [prday]

PRAL 6h.93 + 062 6920 = 062 F2.44 + 062 FE2T 2062 <0001

MNEAF 6490 + 061 FOED = DA F2.39 + 0.61 FF.O03 = 062 I <0.001
) Fatigs )

PRAL 6553 + 073 6767 = 0.73 B84 + 072 GE.54 = 073 025

MNEAF 64 8B £ 072 G&6. B3 = 0.72 EBE.85 + O.72 G787 =073 003
m) Cholestercl (mgsd)

PRAL 224 24 £ 536 26428 + 537 291.52 £ 534 211.80 £ 536 I <0001

MEAF 24117 £ 5.36 266.88 £ 537 2T24T £ 535 321.51 £ 537 <0.007
mem) Potassium (mgsd)

PRAL 29487 £ 31.44 2779.88 £ 31.4%9 2642.13 £ 31.30 278723 £ 31.42 <0.001

MNEAF 422 88 £ ZEGRT 302278 + Z6.61 270B.63 + Z26.54 2347 BB £ 2665 1 <0.001

. . 7
Yv

lohammadifard et al , Int J Vitam Nutr Res,2020
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Tabla 2. Distany intakes of study participants by quartiles of PRAL and MEAP'.

Quartiles of dietary acid load indices

1 (lowest] 2 3 & (highest]

n 242 343 243 242 P
== Calcium {mg/d)

PRAL BOZAG6 £ 1078 FT4T. 74 2 10.B0 FATAT £ 10,73 FRATO 2 1077 1 <0007

MEAF 83032 £10.1%9 80233 £ 10.21 73882 £ 1018 65499 £10.22 <0007
—) Magnesium (mgid)

PRAL GO0DTE + 10.45 ZBE.06 + 1047 ZED.OT £ 10041 Z68.50 + 10.44 £0.007

MEAF 391.94 £ 1046 206.98 £ 1047 28286 £ 10.44 24415 £ 10,493 l <0007
=) PFhosphorous (mg/d)

PRAL 135689 £ 19.95 137255 + 19.98 1530.25 + 19.86 2158E7 £ 19.93 I <0007

MEAF 161B.83 £ ZE.45 167983 + 26.50 1594.75 £ 26.43 1681974 £ 2B.54 <0007
=) Dietary fiber (g/d)

PRAL 2042 £ 018 18.04 = 018 1711 £ 018 17.28 2018 <0007

MEAF 20063 £ 07 18.63 2 07T 1756 £ 07 1608 £ 017 1 <0007
=) Fruits (g/d}

PRAL 373.37 + 7.30 Z68.58 + 7.31 23111 £ 727 249,88 £ 730 1 £0.007

MEAF 39825 £ 6.64 284 40 x G.BE 24266 £ 6.63 18614 £ G.6G <0007
— Vapetables (g/d)

PRAL 35768 £ 598 Z2BZ263 + .99 ZE2.894 £ 595 26518 £ .98 1 <0007

MEAP 367.38 + 5.66 313.97 + 666 271.64 + 5.EG 219.70 + 6.67 0007 r

Mohammadifard et al , Int J Vitam Nutr Res, YA

2020
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Table 2. Distary intakes of study participants by quartiles of PRAL and MEAP.

Quartiles of dietary acid load indices

1 (lowest] 2z a &4 (highest)
n Fa2 343 343 342 P
mem) NMeat and Fish (gdd)
PRAL S91.88 £ 263 10476 + 263 1189.02 + 2.62 138.86 + 2.63 I <0001
MEAP 80,82 £ 2.61 108.50 + 281 1165.686 + 261 140,71 £ 262 <0001
mmp Whole grains (g/d)
PRAL 5551 £ 285 4233 + 286 d784 + 284 a8.41 £ 2.85 <0001
MEAP 48.93 £ 2BT 4670 + 287 42 86 + 2 .06 a5.39 + 2.87 1 0.05
m) Fefined grains (g/d)
PRAL 23713 £ 693 301.86 + 604 326.29 £ 6A0 313.50 £ 693 <0001
MEAP 22385 + 6.63 2B6.9T7 + G.B4 318.BO + 6.52 36832 + .55 I <0001
w==) Dairy (g/d)
PRAL 36813 £ D66 d54.56 + 0BT 241.51 £ .62 JE7.43 £ 9.685 015
MEAP 40885 £+ 918 406.06 + 8920 34462 £ 917 271.871 £ 8.21 1 {III oo
s Muts and legumes (g/d)
PRAL J8.65 + 1.15 Z3ETF3 £ 15 476 + 1.14 3691 £ 1158 0.0zs
MHEAP J8.BZ +1.14 37TE £ 15 3718+ 114 3330 £ 115 1 0.001
FRAL: Potential renal acid load.
MEMF: Met endogenous scid production
"Ozta sre means + SE adjusted for age and energy intzke. Data for energy intake have just been adjusted for ags.
(a
Mohammadifard et al , Int J Vitam Nutr Res, Y4

2020



(ﬁl @ (40lol) (ygio 59 po

S Gai9el35 PRAL(mEq/d)
iy Siz e 14T
1.2 4
1 4
0.8 -
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04 | Figure 1. Multivariable adjusted odds

02 . +OR ratios and 95% confidence intervals for

0 T o T e T e T e T e T T T T =T = metabolic syndrome across quartiles of
‘EE£ %’ ‘EE£ ‘Eeé %’ %’ ‘Eeé ‘Eeé Eeg %’ Eeé %’ PRAL (mEqg/d) (A) and NEAP (mEqg/d) (B).
2 | o S | O o o o o @ @ o o Metabolic syndrome was defined as the
o o =T od o = o o = o o = -
||| oo |c|o|c|lag | c|ac| g presence of three or more of the following
model_CRUDE|  model_1 model_2 model_3 components: 1) abdominal adiposity (waist
circumference>88 cm); 2) low serum HDL-
B) cholesterol (<50 mg/dl); 3) high serum
NEAP(mEq/d) triacylglycerol levels (=150 mg/dl); 4) ele-
]:g ] vated blood pressure (>130/85 mmHg); 5)
1.; = T T T T T T abnormal glucose homeostasis (fast-
P I + T I * I I * - I T . ing plasma glucose level = 100 mg/dl.
g.g il l I l | | | l Maodel 1: Adjusted for age; Model 2:
04 oRr Further adjusted for physical activity;
0-% 1 ’ Model 3: Additionally adjusted for BMI.
312.2.121%31%31212/12 2| 2|%
= = = c = = c = c = = c
2 2| 2 2 2 2 2 2 2 2 2 2
[l o =T L] o = o o = L] o =
|loc|lo|lc|lo|lo|o|lo|loc ool O 7
model CRUDE model_1 model_2 model_3

ohammadifard et al, Int J Vitam Nutr Res,2020
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Table 3. Multivariable adjusted odds ratios and 85% confidence intervals for components of the metabolic syndrome across guartiles of PRaALT.

Quartiles of PRAL

1 (lowest)

3

& (highest)

P for trend?

Abdominal adiposity

Crude
mModel 17
Model I1°

Model 115

Elevated blood pressure

Crude
Model |
MMoadel 11
Model I
Model W

High serum triacylglycerol

Crude
Model |
Model Il
Model I

Low serurm HDL-C

Crude
Model |
Model Il
Model I

Abrnormal glucose hameostasis

Crude
Model |
Model Il
Model I

1.00
1.00
1.00
.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.005 (0.73—1.386)
0.
.01

1

98

1.15

4o A

o o0 oo

o oo 0o

o o000

a7
a7
a7
10
.03

.90
.89

88
a1

[0

.90
92
.96

.83
B2
B2
B4

(0.71-1.36)
(0.73—1.50)
(07&1.78)

(0B7—1.70)
(0B7-1.72)
(0B7—1.72)
(0B8—1.76)
(0.63—1.68)

(0B5-1.25)
(0B3—1.24)
(063-1.23)
(064—1.28)

(0B6—1.23)
(0B7-1.23)
(0B7—1.25)
(0.70-1.31)

(0.58—1.20)
(057-1.19)
(057-1.19)
(0.58-1.22)

0.84 (0.61-1.14)
0.88 (0.64—1.21)
0.87 (0.63—1.20)
0.78 (0.50-1.21)

0.99 (0.62-1.57)
1.05 (0.65—1.70)
1.05 (0.65—1.70)
0.99 (0.61-1.62)
1.03 (0.62—1.70)

1.005 (0.72—1.38)
1.05 (0.75—1.47)
1.064 (0.76—1.48)
1.08 (0.76—1.5%)

0.96 (0.71—1.30)
0.95(0.70-1.29)
0.95 (0.70-1.29)
0.98 (0.71-1.33)

1.00 (0.70-1.£1)
1.04 (0.73-1.48)
1.04 (0.73-1.48)
1.08 (0.75-1.58)

0.93 (0.B8—1.27)
0.95 (0.69—1.31)
0.95 (0.69—1.32)
0.83 (0.53—1.30)

1.28 (0.82—2.00)
134 (0.84—2.12)
1534 (0.84—2.12)
1.30 (0.81—2.07)
1.25 (0.78—2.03)

111 (0.80—1.53)
115 (0.82—1.60)
1.15 (0.82—1.60)
114 (0.81—1.60)

0.87(0.64—1.19)
0.88 (0.65-1.19)
0.88 (0.65—1.20)
0.88 (0.64—1.21)

0.94 (0.B6—1.35)
0.95 (0.66—1.37)
0.95 (0.66—1.37)
0.90 (0.62—1.32)

&30
B34
580
178

O 0o o0

339
L2417

235
343
372

[ R R R

&3
267
.255

318

o oo 0o

503
515
502
&80

o o0 oo

984
B85
.B77
957

o o0 oo

PRAL: Potential renal acid load.

"Components of the metabolic syndrome were defined as follow: abdominal adiposity (waist circurmference>88 cm); low serum HOL-cholesterol (<50 mg/dl);
high serum triacylglycercl levels (=150 mg/dl); elevated blood pressure (=130/85 mmHg); abnormal gluceose hoemeestasis (fasting plasma glucose level
=110 mgfdl).
?From Mantel-Haenszel extension chi-sguare test.
Indjusted for age.

“Further adjusted for physical activity.

Sadditionally adjusted for BMI
Sadditionally adjusted for 24 h urinary sodium.

ohammadifard et al, Int J Vitam Nutr Res,2020
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P>0.05



Jil Table 4. Multivariable adjusted odds ratios and 95% confidence intervals for components of the metabolic syndrome across quartiles off NEAPT .
—

Quartiles of NEAP

Se (E)sal S 5e 1 (lowest) 2 3 & (highest) P for trend?
Q\i:m‘)l‘, ‘55\.2‘);\ ?‘91; Abdominal adiposity fﬁ
Crude 1.00 0.92 (0.68—1.26) 0.83 (0.61-1.13) 0.74& (0.54—1.008) 0.043
Model P 1.00 0.95 (0.69—-1.32) 0.80 (0.58-1.10) 0.80 (0.58-1.10) 0.102
Model 1 1.00 0.95 (0.69—-1.32) 0.81 (0.58-1.11) 0.82 (0.59-1.13) 0.146
Model 1% 1.00 0.84 (0.54—1.31) 064 (0.41—1.01) 0.76 (0.48-1.18) 0.138
Elevated blood pressure
Crude 1.00 1.48 (093-2.33) 099 (0.61—-1.61) 1.45 (0.92-2.30) 0.326
Model |1 1.00 1.61 (1.008—-2.58) 098 (0.59-1.63) 1.71 (1.06—2.75) 0.143
Model I 1.00 1.61 (1.008—-2.58) 098 (0.58-1.62) 1.71 (1.06—2.75) 0.145
Model W 1.00 1.68 (1.0£4-2.72) 0.95 (0.56—1.58) 1.77 (1.09-2.88) 0.153
Model W 1.00 1.79 (1.10-2.93) 1.01 (0.60-1.70) 1.64 (0.98-2.73) 0.299
High serum triacylglycerol
Crude 1.00 1.21 (0.87—-1.68) 1.34 (0.97—-1.86) 1.16 (0.83—-1.682) 0.280
Model |1 1.00 1.28 (091-1.79) 1.34 (0.96—1.87) 1.30 (0.92-1.84) 0.118
Model Il 1.00 1.28 (0.91-1.79) 1.33 (0.95-1.86) 1.29 (0.92-1.82) 0.133
Model W 1.00 1.28 (0.90-1.81) 1.33 (0.94—-1.87) 1.34 (0.94-1.92) 0.099
Low serum HDL-C
Crude 1.00 0.90 (0.66—1.23) 0.84 (0.62—-1.14) 0.80 (0.58-1.08) 0.136
Model |1 1.00 0.91 (0.B87-1.23) 0.85 (0.62-1.15) 0.79 (0.58-1.08) 0.126
Model Il 1.00 0.91 (0.67-1.23) 0.86 (0.63-1.186) 0.80 (0.59-1.10) 0.160
Model W 1.00 0.90 (0.66—1.23) 0.86 (0.63-1.17) 0.83 (0.80-1.14) 0.238
* Abnormal glucose homeostasis \ J
Crude 1.00 0.80 (0.55-1.186) 1.13 (0.79-1.681) 1.20 (0.85-1.71) 0.113
Model |1 1.00 0.81 (0.55-1.19) 1.12 (0.78-1.80) 1.34 (0.93-1.93) 0.041
hModel Il 1.00 0.81 (0.55-1.19) 1.11 (0.78-1.80) 1.34 (0.93-1.92) 0.043
Model 1.00 0.83 (0.56—1.22) 1.16 (0.80-1.88) 1.35 (0.93-1.986) 0.040

PRAL: Potential renal acid load.

"Components of the metabolic syndrome were defined as follow:

abdominal adiposity (waist circumference>B88 cm); low serum HDL-cholesterol (<50 mg/dl);

high serum triacylglycerol levels (=150 mg/dl); elevated blood pressure (=130/85 mmHg); abnormal glucose homecostasis (fasting plasma glucose level

=110 mg/dl).

2From Mantel-Haenszel extension chi-square test.

Indjusted for age.
“Further adjusted for physical activity.
Sadditionally adjusted for BMI

Sadditionally adjusted for 24 h urinary sodium.

ohammadifard et al, Int J Vitam Nutr Res,2020

O )90
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P> 0.05

P<0.05
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e 59el3 5 Table 2

"igm’:f:; Energy-adjusted dietary intakes by median-split dietary acid load in Iranian women*
Variables PRAL P-value' NEAP P-value'
(mEq/d) (mEg/d)
Low category High category Low category High category
<8.93 =893 =46.77 =46.77
n=185 n=186 n=185 n=186
IEnergy. kcal/d 2163.77 £ 653.08 2859.19 + 708.77 0.0001 246970 +794.24 255491 £ 73347 028
Protein, g/d 8287+ 1564 98.14 + 15.64 0.0001 86.20 + 15.67 04,83 +£1553 0.0001
Fat, g/d 7599 +15.50 79.03 £ 15.50 0.05 7802 £14.72 7730 £ 1472 063
lCarbohydr ,g/d 390,65 +39.71 362.60 + 39.57 0.0001 381,93 +39.11 371.26 + 38.98 0.009
Fiber, g,’d‘E 768+217 571+£217 0.0001 798 £1.77 542+ 177 0.0001
Cholesterol, mg/d 209.17 +12933 270.03 +128.92 0.0001 23431+ 12485 245,03 +124.44 040
Phosphorus, mg/d 124942 + 296.75 149227 + 295.80 0.0001 1321.92 + 29522 1420.70 + 296.04 0.0001
Potassium, mg,’dl 3811.08 + 869.04 3185.02 + 866.32 0.0001 4036.40 + 676.72 2960.92 + 674,95 0.0001
Calcium, mg/d 085.72 + 30246 1098.20 £ 301.51 0.001 1119.67 + 279.00 064,97 + 278.18 0.0001
Magnesium, mg/d 30238 £60.38 282.78 £ 60.24 0.003 320,63 £50.29 264.62 £ 50.15 0.0001
Sodium, mg/d 498517 £ 238476 5044.50 + 237755 0.82 512211 +2246.49 4908.30 + 224036 035
Sodium/Potassium, g/mEq 138 +£0.68 1.67 £ 068 0.0001 135+068 1.70 £ 0.68 0.0001
Grains, g/d 51547 £ 181.01 537.61 £ 18047 0.26 488.83 + 166.83 564.10 + 166.42 0.0001
Fruits, g/d 40021 + 22848 18124 4+ 227.80 0.0001 393.75+21290 187.66 + 21235 0.0001
Vegetables, g/d 436.89 +227.12 31245 + 22644 0.0001 45495 + 206.08 294,49 + 205.54 0.0001
102.20 + 74.52 14132 +£7425 0.0001 105.35 + 206.76 138.19 + 206.63 0.0001

Meat, g/d t
PRAL, potential rena

*Mean + SD.

| acid load; NEAP, net endogenous acid production.

fCalculated by t test for energy intake and multivariate analysis of covariance for other variables (other variables adjusted for energy intake).

Mozaffari et al , Nutrition ,2019
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. Table 4
ﬁl Cardiovascular risk factors and the prevalence of metabolic syndrome based on median-split of dietary acid load in Iranian women®*
e Lbieal5S e Variables PE.AI::‘ P-value' NE:AI; P-value'
ml m
S pole I (mEg/d) I (mEg/d)
ol Low category High category Low category High category
<893 =893 <46.77 =46.77
n=185 n=186 n=185 n=186
- Overweight and obese

(BMI =25 kg/m?)
Crude 1 1.21(0.79-1.84) 037 1 348(2.23-542) 0.0001
Model 1° 1 1.35(0.80-2.27) 0.24 1 3.07(1.92—-493) 0.0001

) WC(=88cm)

Crude 1 1.65(1.06—-2.57) 0.02 1 3.10(1.95—-490) 0.0001
Model 1* 1 1.67 (095-2.93) 0.07 1 227 (1.37-3.75) 0.001

FBS (=100 mg/dL)
Crude 1 1.85(0.88-3.89) 0.10 1 2.14(1.01-4.56) 0.04
Model 1° 1 091 (0.30-2.73) 0.86 1 049(0.17-1.38) 0.18
Model 2 1 0.86(0.28-2.62) 0.79 1 039(0.13-1.20) 0.10

) TG (=150 mg/dL)
- Crude ; 1 266(1.37-5.17) 0.004 1 8.54(3.52—-20.68) 0.0001

Model 1° 1 407 (1.65-10.01) 0.002 1 579(2.25—-1491) 0.0001
Model 2 1 428(1.67-10.99) 0.002 1 492 (1.87-12.92) 0.001

HDL-C ( =50 mg/dL)
Crude 1 1.70(1.04-2.78) 0.03 1 193(1.17-3.17) 0.009
Model 11 1 093 (0.51-1.69) 0.81 1 1.49 (0.85-2.58) 0.15
Model 2 1 049 (0.08-2.71) 0.41 1 1.29(0.73-2.29) 0.37

LDL-C (=130 mg/dL)
Crude 1 0.19 (0.04—0.89) 0.03 1 2.05(0.60-6.95) 0.24
Model 1° 1 042 (0.08,230) 0.32 1 1.79 (0.49-6.55) 0.37
Model 2 1 0.88 (0.48,1.62) 0.68 1 205 (0.55-7.63) 0.28

TC (=200 mg/dL)
Crude 1 127 (0.76-2.11) 0.35 1 1.79(1.06-3.00) 0.02
Model 1° 1 1.31(0.70-2.45) 0.39 1 1.32(0.75-2.32) 0.32
AAdal D 1 1'2')(”'?” '}Aﬂ) N 20 1 1'1‘:(“'?!: ')'IQ;\ N 200

MetS
Crude 1 3.43(1.10—-10.75) 0.03 1 8.11(1.82—36.02) 0.006 P=0.05
Model 1* 1 406 (0.88—18.74) 0.07 1 377 (0.77-1840) 0.10

Mozaffari et

BMII, body mass index; FBS, fasting blood sugar; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; MetS, metabolic syndrome; NEAP,
net endogenous acid production; PRAL, potential renal acid load; TC, total cholesterol; TG, triacylglycerol; WC, waist circumference.

*Odds ratio (95% CI).

tCalonlared by logistic regression

*Model 1 adjusted for energy intake, age, marital status, and socioceconomic status.

‘Model 2 adjusted for energy intake, age, marital status, socioeconomic status. and BMI.

al , Nutrition ,2019
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Table 4. Metabolic risk factors according to tertile (T) of measures of dietary acid load: the 2012 MNational Health and

Sl iyseliS e Mutrition Survey, Japan?®
OBy (S psle ) . A B
Potential renal acid load Net endogenous acid production TN
Total n T1 T2 T3 P for trend"| T1 T2 T3 P for trend”
Men
Body mass index
6552 23.6 =0.07 23.6 =007 230 =007 0.01 237 =007 23.6 =007 2390 =007 0.01
(kg/m™)
Waist circumference
6395 B55=0.19 855=0.19 B6.4=019 0.001 855=0.19 B854 =019 864 =019 0.0006
(co)
t Swstolic blood
5862 1341 =036 1356=036 1369=036 =0.0001 1340=036 1355=036 137.1=037 =0.0001
pressure (mmHg)
t IDhastolic blood
5862 813 =024 81.7=024 823 =024 0.005 811 =024 Blo =024 825=024 =0.0001
pressure (mmHg)
t Total cholesterol
5563 5.00 = 0.02 5.04 =002 5.08 =0.02 0.01 499 =0.02 5.05 =0.02 5.08 =0.02 0.002
(mmol/T) \_____ J
HDI.-cholesterol
5563 1.41=0008 142=0008 142=0.008 0.31 1.41=0008 142=0008 142=0.008 0.57
(mmol'T)
t LDL-cholesterol
5563 292 =002 206=002 297 =002 0.04 291 =002 206 =002 297 =002 0.01
(mmol/T)
Glycated hemoglobin
5551 5.76 =0.02 579 =002 579 =002 0.24 577 =0.02 5.77 =0.02 5.81 =002 0.17
(¥a)

Murakami et al, Int J Vitam Nutr Res,2017
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Table 4. Metabolic risk factors according to tertile (T} of measures of dietary acid load: the 2012 National Health and

;fu"" u*‘)ﬁ*‘;‘)s r MNuftrition Survey. Japan®
OB,ly (Sb3 pole . . . )
Potential renal acid load MNet endogenous acid production /ﬁ
SR
/\ Total n T1 T2 T3 P for trend” T1 T2 T3 P for trend”
( Women )
t Body mass index
0066 224007 224 =006 23.0=007 =0.0001 224 =007 224 =006 23.0=007 =0.0001
(kg/m”)
Waist circumference
88790 80.8=0.18 812=0.18 825=0.18 =0.0001 808 =0.18 81.1=0.18 825=0.18 =0.0001
(cnn)
t Systolic blood
8415 1284 =030 1202030 12923=030 0.03 1282 =030 1201 =030 1206=030 0.003
pressure (mumkg) \ )
Drviastolic blood 8415 769 =019 T73=x0.19 T71=019 033 T8 =010 773019 T72=019 0.09
pressure (mmHBHg)
Total cholesterol
7936 526 =002 527002 520002 0.15 527002 527002 528 =002 0.64
(mmolT)
HDI.-cholesterol
7936 1.65=0007 1630007 1.65=0007 0.64 1.64=0007 164=0007 164=0007 0.81
(mmol/T)
LDI ~cholesterol
7936 303001 305=001 307001 0.08 304 =001 3.4 =001 306 =001 032
{mmol/T)
Glycated hemoglobin
7911 570 =001 571 =001 571 =001 023 569 =001 571 =001 572 =001 0.19 ‘a
(%) .

Murakami et al, Int J Vitam Nutr Res,2017
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Table 3 | Odds ratios for prevalence of metabolic syndrome (logistic
regression) according to the median of animal or vegetable protein
energy/total energy or potential renal acid load or net endogenous
acid production score

OR (9520 Cl) P
Animal protein energy/total energy
=7.7% (n = 74) =78% (n = 75)
Unadjusted OR 1 (Reference) 0.92 (0.458—-1.76) 08113
Adjusted OR* 1 (Reference) 1.17 (0.52—2.60) 06978
) Vegetable protein energy/total enerngy
=65%% (N = 74) =669 (= 75)
Unadjusted OR 1 (Reference) 0.30 (0.1 5—0.59) 0.0005
Adjusted OR* 1 (Reference) 028 (0.1 2—0.66) 00038
= PRAL score
=69 mEg/day (n = 74) =70 mbkgsday (n = 7F5)
Unadjusted OR 1 (Reference) 249 (1.258—1.84) 00083
Adjusted OR* 1 (Reference) 222 (1.04—1.83) 00384
=) NEAP score
=87 mEg/day (n = 74) =86 mEg/day
(rn = 75)
Unadjusted OR 1 (Reference) 2.79 (1 A3—-5458) 0.0029
Adjusted OR* 1 (Reference) 261 (1.25-555) 00098

Lwase et al ,JDI ,2015

=Adjusted for age, sex, serum uric acid and creatinine, total energy
intake, carbolhywdrate intake and sodium intake. Cl, confidence interval.

MNEAP; net endogenous acid production; OR, odds ratio; PRAL, potential
renal acid load. r
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. Li“)‘;z;jf - Table 2. Dietary Intakes of Participants across Quartiles of Potential Renal Acid Load: The Tehran Lipid and Glucose Study (n=1,405)
Dietary acid-base load
Variable - Pvalue®
Q1 Q Q: Qs

PRAL, mEg/day
Range <-358 -35.8t0-18 -18to 4 >4
Mean -59.81£0.4 -26.8104 -11.810.4 103104

Energy intake, kcal/day 2,581+195 2229+18.5 2,223+182 26171184 0.52

Macronutrients
Carbohydrates energy. % 61.1£0.2 589403 58.1£02 57.840.3° 0.001
Fat energy, % 289104 30.1+04 302x04 31.0404° 0.002
Protein energy, % I 14.8+0.1 144+0.1 145+0.1 15.9+0.1° 0.001
Saturated fat, g/day 239409 257409 26.7£0.9 29340.9° 0.001

‘ Dietary fiber 55.6£0.9 473109 43.5£0.9 43.7£0.9 0.001

Micronutrients, mg/day
Calcium 1.808+11.8 1458 %11.2 1,343£11.0 1211+11.2° 0.001
Potassium 6,137£23.1 4,735+21.9 41431215 3.464421.8° 0.001
Phosphomsf 1,641£82 1,615£7.8 1,626£7.7 1,678+7.8 0.001
Magnesium 529.242.6 465.612.4 4464124 436.612.48° 0.001

Values are expressed as mean+ SE.

PRAL . potential renal acid load.

aAnalysis of covariance was used with adjustment for age. sex. and energy intake: *Significant difference among the four quartiles (Z<0.05: Bonfer- 7

roni pairwise comparisons were domne).

Bahadoran et al , Endocrinol Metab
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Table 2. Dietary Intakes of Participants across Quartiles of Potential Renal Acid Load: The Tehran Lipid and Glucose Study (n=1,405)

. Dietary acid-base load
Variable

P value’
Qi O Qs Qy

Food groups, g/day

Meat LERES N 41.5£1.1 436%1.1 59.141.1° 0.001
Fish 108105 L1205 10.810.5 132105 0.001
Egg 143405 15.1£0.5 14.940.5 16.8+0.5 0.001
(srains 369143 432141 48314.0 5531407 0.001
Fruit 618492 446+8.7 338186 195+8.7" 0.001
Vegetable 1 428449 332447 280+4.6 23044.7" 0.001
Dairy 415+6.7 435+6.4 437163 418+6.4 0.32

Values are expressed as mean+ SE.
PRAL, potential renal acid load.

*Analysis of covariance was used with adjustment for age, sex, and energy intake; "Significant difference among the four quartiles (P<0.05; Bonfer-
rani pairwise comparisans were done)

\R4
Bahadoran et al , Endocrinol Metab ,2015
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ufi‘;’;jf; Table 3. Multivariate Assoclations between Potential Renal
' Acid Load and Cardiometabolic Risk Factors: The Tehran
Lipid and Glucose Study

Factor Standardized 3 coefficient P value®
Weight 0.098
Waist circumference 0.062
Swystolic blood pressure 0.043 0.054
IDiastﬂlic blood pressure 0.061 0.006
Triglyvceride 0.143 0.002
HDL-C ‘ —0.110 0.001
Fasting blood pressure 0.02 0.260
Creatinine 0.142 0.001

HDIL.-C, high density lipoprotein cholesterol.

*A linear regression model was created with adjustment for age, sex,
body mass index, smoking, menopause status (in women), energy in-
take, dietary fat, carbohwvdrates, protein, saturated tfat, and dietary fi-
ber.

FA

Bahadoran et al , Endocrinol Metab
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A Low grade inflammation
A Leptin
V¥ Adiponectin

W Insulin sesitivity

W Lipolysis
Metabolic Visceral
Syndrome . Obesity 7
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(ﬁ] (aold) Cx

u@jﬁ;’j}f f e * Dietary intake of acidogenic compounds

1 Other metabolic Q:oq le. o

_~ determinants *

*Comsol ’Aul(li :oafcll ” ey PrOteiN balance
(extracellular fluids) distlption

\ / Insulin-IR

Insulin-IGF signalling ,
Glut 4 translocation Insulin sensitivity Muscle metabolism
impairment

* Insulin fe—
(Insulin Resistance)

\ Pa
Diabetes T2
Emamat et al, Recent Pat Food Nutr

AN e m Y1 0O

Impaired glucose homeostasis |




(ﬁl (aoldl) Cy

lsiblui'}sﬂjff
OBy Sy pgle . & . & X
Metabolic Acidosis I gs’l?.}"“ U?)w
b
[ 1 Angiotensin Il ]
‘Tlnsulin Resistance W [TAIdasterone Synthesis ]4—

v

{TCortisol Production |

Y L 4

{T Heme Oxygenase J [# Prostaglandins :

v L J

( + Albuminuria } ‘lRenaI Ammoniagenesis J

Y

r

| TRenaI Sodium retention J

r

Increased Blood Pressure «

Yy

Aryal et al, JBSM, 2020






—

S G239l 5
OBy (b psle

X/

Sl oupline Sdgilio pg i 592 9 (Gl )b G381 (e (g lolre bLG I Olalllas o
P9y L JLamo (al 38l Lo (21ae o5 (oumml Hb o l38) o bLG jlolllan colod 5o Lol %
Sty S, plg—e a2 Wilgi (o0 45 sy WLST &1 (95 HLAS 9 (oS (Bl ofg ) SHIgrlic

.

Do 4 )5 Sl jo S grlio pgyuduw j9 2 Jladol jo Heu58

il

......

Y4



(5

e 59el8 e
OB,ly (S psle



(5

(4ols) asbioo

e Gl
OBy (b psle

Carresi, C., Gliozzi, M., Musolino, V., Scicchitano, M., Scarano, F., Bosco, F., Nucera, S.,
Maiuolo, J., Macri, R., Ruga, S. and Oppedisano, F., 2020. The Effect of Natural Antioxidants in
the Development of Metabolic Syndrome: Focus on Bergamot Polyphenolic Fraction. Nutrients,
12(5), p.1504.

Paredes, S. and Ribeiro, L., 2014. Cortisol: the villain in Metabolic Syndrome?. Revista da
Associagao Médica Brasileira, 60(1), pp.84-92.

Emamat, H., Tangestani, H., Bahadoran, Z., Khalili-Moghadam, S. and Mirmiran, P., 2019. The
associations of dietary acid load with insulin resistance and type 2 diabetes: a systematic
review of existing human studies. Recent patents on food, nutrition & agriculture, 10(1), pp.27-
33.

Aryal, D. and Ja.E., 2020. Association of Acid-Base Balance in the Renal Proximal Tubule and
Blood Pressure Alterations: Potential Role of Local Mediators. Journal of Bioscienceckson, Ks
and Medicines, 8(4), pp.26-44.

p—

o
Cx ok



(ﬁ (doldl) 2olico

e Gl
OBy (b psle

» Mohammadifard, N., Karimi, G., Khosravi, A., Sarrafzadegan, N., Jozan, M., Zahed, P. and
Haghighatdoost, F., 2020. High dietary acid load score is not associated with the risk of
metabolic syndrome in Iranian adults. International Journal for Vitamin and Nutrition Research.

» Mozaffari, H., Namazi, N., Larijani, B., Bellissimo, N. and Azadbakht, L., 2019. Association of
dietary acid load with cardiovascular risk factors and the prevalence of metabolic syndrome in
Iranian women: A cross-sectional study. Nutrition, 67, p.110570.

= Murakami, K., Livingstone, M.B.E., Okubo, H. and Sasaki, S., 2017. Higher dietary acid load is
weakly associated with higher adiposity measures and blood pressure in Japanese adults: The
National Health and Nutrition Survey. Nutrition Research, 44, pp.67-75.

2020

i
v (


http://idf.org.december/

(ﬁ (doldl) 2olico

e Gl
OBy (b psle

» |wase, H., Tanaka, M., Kobayashi, Y., Wada, S., Kuwahata, M., Kido, Y., Hamaguchi, M., Asano,
M., Yamazaki, M., Hasegawa, G. and Nakamura, N., 2015. Lower vegetable protein intake and
higher dietary acid load associated with lower carbohydrate intake are risk factors for
metabolic syndrome in patients with type 2 diabetes: Post-hoc analysis of a cross-sectional
study. Journal of diabetes investigation, 6(4), pp.465-472.

» Bahadoran, Z., Mirmiran, P., Khosravi, H. and Azizi, F., 2015. Associations between dietary acid-
base load and cardiometabolic risk factors in adults: the Tehran Lipid and Glucose Study.
Endocrinology and Metabolism, 30(2), pp.201-207.

. 2020

o
Cx -


https://www.mayoclinic.org.november/

-2l ol Lok a3




