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v Complex MgATP: Mg?+:

O Cofactor.required for enzyme activities;

]»

O Utilization‘and transfer of ATP;
O Cellular responses-to growth factors and cell proliferation;
O Carbohydrate metabolism.

v Mg2+:

O ATPases: necessary for correct structure and activity:of DNA and RNA
polymerases;

O essential for DNA replication, RNA transcription, protein formation:
involved in control of cell proliferation.

O Crucial to maintain genomic and genetic stability, stabilizing natural DNA
conformation;

O Cofactors for base repair of nucleic acids.
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v Bone metabolism:

O Serum.Mg?* concentration: strongly related to bone metabolism;
O Bone surface-Mg?* : constantly exchanged with blood Mg?*;

O Mg?*: Induces osteoblast proliferation.

v Mg?*: Control activity of some ionic channels in many tissues
O Direct interaction with channel
O Indirect modification:

» channel function through other proteins (e.g;enzymes, G
proteins) ;

» Membrane surface charges and phospholipids
v Mg?*: Antagonist of Ca?*:
0 Compete with Ca2* for binding sites in proteins and Ca?* transporters

O Effects of Mg observed in cardiovascular system, muscle.and brain.
-] BEREE i
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v Neuronal Mg concentration:

0 Downregulate excitability of N-methyl-D-aspartate (NMDA)
receptor (essential for excitatory synaptic transmission and
neuronal plasticity in learning and memory)

0O Blocks Ca channel in NMDA receptor; must be removed for
glutamtergic excitatory signaling.

O Low Mg?* concentration:
» Increase NMDA receptor activity
» — enhancing Ca2* and Na* influx and neuronal excitability
» Mg deficiency: hypothesized in many neurological disorders:
» Migraine, chronic pain, epilepsy, Alzheimer’ s disease,
Parkinson’ s disease, stroke, anxiety and depression.
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Figure 1. The biochemical involvement of magnesium in many cellular processes. This image is
created with BioRender.com.

(Fiorentini et al., Nutrients 2021, 13, 1136. https://doi.org/10.3390/nu13041136)
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Figure 3. Percentage of magnesium absorption in the GI tract. The majority of magnesium is absorbed

in the distal portion of the small intestine. The ileum absorbs 56%, the jejunum 22%, the duodenum
11%, and colon 11% [3,58].

(Workinger et al., Nutrients 2018;10:1202;d0i:10.339./nu10091202)
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Figure 4. Magnesium absorption in the intestine. Magnesium is absorbed through either a saturable

transcellular pathway (left) in which TRPM6 and TRPM?7 actively transport magnesium into the GI

epithelial cells, which is effluxed through a Na*/Mg?* exchanger and/or a paracellular pathway (right)

where magnesium transverses the tight junctions of the intestinal epithelium, assisted by magnesium

associated claudin proteins.

(Workinger et al., Nutrients 2018;10:1202;d0i:10.339./nu10091202)
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0O Passive paracellular pathway: 12%

H

(mm

O Transcellular transport | by dedicated Mg?* channels
and transporters: EEE#70%

» TRPM®6, TRPM7 (Tranisient receptor potential melastain 6/7)
» SLC41A1L: member 1 of solute cartier faniily. 41

» MagT1: magnesium transporter 1
v IRIER: 30-50%
v I AFEE RE(200-300 mg/d): 25%
v THERWZEEEMA D
v IERHRBEEZ= I - BRAME ATEE ZIRIER
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IR UL ~ ElRE = HE

v/ fh

v RABREESY 25-38 -

O 55491 5060 %,;
O ELERERES A & BT Al ok, ~ PRI F 2915 39 %;
O AHABINRIZEE 1 % -

v Transport across cell membrane: variable among tissues

O Higher in heart, liver, skeletal muscle, red cells, brain;,

v Mg homeostasis:

O Maintained by Intestine, bone, kidneys under hormonal control.

O Mg in bone: 30% exchangeable, pool to stabilize serum Mg?#*
concentration.
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P

Average
Dietary Intake Renal Filtration
400 mg 2,400 mg/day

T B '\\e
| 27% [ ~6,500mg | -

[ Muscle

| Bone | |.53% | | ~12,800 mg |

Fecal Excretion
80-280 mg 20-10%)
+ 10-20 Mg (ci secretion)

Average Storage
24,000 mg

Urinary Excretion
100-1,600 mg
5-70%

N A N TN N -4 S J

Figure 6. Magnesium homeostasis. Dietary magnesium can be absorbed along the entire length of the
GI tract and into the blood but can also be excreted in feces (between 20% and 70% of the ingested
amount) [69]. Once in the blood, magnesium is quickly taken up into tissues with muscle containing
27%, bone 53%, and other tissues holding 19% [3,58,93]. Blood and tissue magnesium are in a constant
state of exchange and the kidney, which can filter up to 2400 mg of magnesium per day [94] (or 10%
of average magnesium content in an adult [95]) can excrete between 5% and 70% of that magnesium
depending on multiple variables.

~ (Workinger et al., Nutrients 2018;10:1202;d0i:10.339./nu10091202) ~ HIEEEZ 15
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Table 2. Suggested illustrative criteria for assessment of magnesium defic:ienq,f,

Category Risk Factor Criterion
Diabetes [4], Heart disease [22 Major
Disease _ _ )
Osteoporosis [26] Minor
Soda [41], Processed Foods [3Y] Major
Diet )
Coffee [50], Alcohol{49], Protein [42] Minor
Diuretics [57], Antacids [51] Major
Medication
Oral contraceptives [55], Antibiotics {53] Minor
Leg Cramps [205] Major
Clinical History — - ; '
Sleep Disorder [206], Fibromyalgia [207], Chronic fatigue [208] Minor
Metabolic Syndrome [209] Major
Metabolic Status .
BMI = 30 [117] Minor

(Workinger et al., Nutrients 2018;10:1202;d0i:10.339./nu10091202)
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O Serum total magnesium concentration (STMC)
o Normal reference range:
» 0.85-0.96 mmol/L
» 2.06—2.33 mg/dL
» 1.70-1.92 mEqg/L
0 Magnesium deficiency:
» STMC < 0.75 mmol/L

O STMC: Negatively associated with DM, BMI, serum glucose,

serum insulin, HbA1C, HOMA-IR
BEERRE »19



Total Serum Mg Concentration for Assessment of Mg Status

Current Reference Interval

v

-

Symptomatic Asymptomatic Chronic Latent Magnesium Asymptomatic Symptomatic
Hypomagnesemia - Hypomagnesemia Deficiency (CLMD) Hypermagnesemia Hypermagnesemia
0.500 0.750 0.850 0.955 2000
Proposed Reference
Interval for Health

Total Serum Magnesium Concentration (mmol/L)

FIGURE 6 Current and proposed clinical cut-offs of the serum total magnesium concentration for assessing magnesium status.
Current reference range derived from reference 21.

 [From NHANES 1971-1975] (Costello et al, Adv Nutr 2016:7:977.03)  EIERES 20



3.3
30
2.7

24

Relative risk for all-cause mortality
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Figure 6. Adjusted hazard ratios of serum magnesium with all-cause mortality in the US/adult
population (NHANES [ 1971-2011). The solid curve is HR calculated by restricted cubic splines with
knots at serum Mg levels of 0.73, 0.82, (.87, and 0.96 mmol/L, a reference HR = 1 set at 0.80 mmol/L,
and adjusted using weighted Cox regression model for age, sex, race /ethnicity, education, family
income, s.mc:king, alcohol, physical activity, BMI, history of diabetes, hypertension, and vitamin
and/or mineral supplement uses. From [190]. Vertical red line indicates magnesium depletion cutoff,
i.e., serum Mg concentration <0.75 mmol/L, used in setting DRI [45].

[From NHANES 1971-1975:E £ 52011 » “}~1528.64F] (McBurney et al., Nutrients 2021;13: 1844.)
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URINARY MAGNESIUM
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o~
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- 05

DAYS

Figure 2. Relation between urinary and plasma magnesium levels in a healthy subject on a
magnesium-free diet (Adapted from Shils ME. Experimental human magnesium deficiency [13])
(Blue line—Plasma Magnesium, Red line—Urinary Magnesium).

(Ahmed & Mohmmed. Med Sci 2019;7:56-68)
oo EEE§§ - 23



B HEEENREEERZIE

mem ZMRFGE
v BEn2 BA—E&FESNEEM R R TIERT LETE
S MEJEEBHERESNRE

\/ﬁ

gy,

L E-F @l R BERKETFINZE

DY —AFERFETEHEBINE AR ENTE

O L ARBEFRNERE - BLUERHIETEEARK
RDAR S ZZZE -

0% B85 N 2 5000 R
OB A B B R R T I S B
nETERESIERREANTE -

O CHEmINER84-598 mg/dE#ENEFRE - 1=
ERIEGISET] - TEAEEINEER165 mg/d -

BERERS W24



B HEEENREEEIRZIE

o HEFTES=HIAZR

v BHIGRINEEE2600 mgRIZRREERIRIL ;

v rEEFEIE R MNERBRIEAR1077118 mg/d) - #5
T EraRE S RN

v 90K EAE B XIEENS5 3 mgRU T & PR EERVF 1 ;

v 2RISR O E S S REESF LSRN - EolgEEd
BB\ ER IR UTE AN - 35 - SEAGFRELRR (4 -

v EeaaBEREINOEINENRILER

v 19 g/dﬁﬁﬁé\iﬂi&hﬁy? = 1%77 M EERREV355
mg/d IR IEF4ET ;

v 59 g/d54iENERI g HIREE g -
 Dasess =25




FEZ2smilNE

JEs I M EEREAN T - EHa&lE R BTN
NI

> == A HEA
SR - E

,@ =

AL

== B8] S 187 55 B H 75 32 18755 Bz
v EARES ¢ 5 mg/kg v 1B EAREE  §H 4.5
v IRZ1-8 B ANIRE mg/kg
s IKIESFEER E./T\IDJ v SRR S/NNEE
G EEAR BZH2.6 mg/kg
v RERAEER /D

.01 E BERERE 26"



S2E3HA(0 -12{EAR): Al

> R ERBRBR &/ DHIRERZ AN - TR

SENEYN RS IZEIERZNFTES -

> BEMRFIEEIHENS
- 1-6fEH 7% 0.78 L/d;
- 7-12 @2 #0.56 L/d
- BEEZFES 30 mg/L
—1-6BRERYEE= . 234 mg - tWEJAl -

SES

25mMg

—7-12HZZ Al - MLl EmAI=17+55mg

5] %Al 75 mg

.01 @EE@% 27



SEEHA(1-35% - 4-65B% - 7-95%)

] L B Fo 45 SR ljﬂﬂﬂﬁy 5 mg/ %BW%EJ/\X%@J
Z B ENEFE L EANRE J//Uﬂ?ﬁu FHRENSZ
5B e]5T& 1 EARG3)

REE A TREMENETESR R EEE

e« RDA=EAR+2x CV x EAR  ZFERICVAE10%

Ilmll

T >in

IImI

=ERBENFEEEER

c ==X
- HAMREF@Emlax RN Em D
- [IFIREZEHEAIEARRKHEZERIE LM 5 mg/kg/d ZELIF
FHRHNSZREREE  2HE4EALENESE -
« EARBELL 1.2 BlARFiREHZFAIRDA -
« 1-3 %% 80mg/d - 4-6 w4 120 mg/d - 7-9 w4 170

mg
BRERE 28




=/0EF(10-125% - 13-155% - 16-185%)

> EERRAMEBENER - 810 B CFEEREE EAR
%#E'F%—Jz}ﬁﬂ 15 mg/kg/d SERUAAE M RIRIZZ5E

. 10-12 % U5 mgrkg/d LR M BIR 2 252
EAR

. 13-158 % 16-185%: LU5/3' ma/ke/d R ER BRI
Rl 2E R ETESEAR

- 10-12 S4B 97% 230 mg/d;
- 13-15 mEBEM A 350 mg/d - A 320 mg/d ;
. 16-18 BB 5 390 mg/d - L% 330 mg/d

= - 153

ml

 Pazpss m29



r |a=

. B

XA (19-305%% - 31-503%)

FEEER=EE 8B AT~
ANiFEEIN=RE -
FTIELNEERINGFZESMERAER -

- 19 mPA LRI F AEZ EAR
v 5 mg/kg/d RSB FREBRIZSZEENRETE - &

e FEEPFE LA EARBIRIL L2 Bl AR FilRE
RDA

. 19-303F£231-50 B4 % 380mg/d - L 1% 320'mg/d

.01 e BERRRSF F



ZF AN(51-705% ~ 715%-)

> 51l LEREBEZEFASENEARMERAFEAGTER I
HEL 71 ﬁL/U:Z%*—/\E’J ERSERK - HE TR
EARME SR 2D
. 51-70 BEM 5360 mg/d - LA 310 mg/d
- 71 mUl EE M % 350 mg/d y Z14% 300 mg/d

e ﬁﬁﬁﬁg 31



2 Y B IR 3 4%

> RBEENMRE N EZEEAIBNENES -

= 4

r ==
- B UAEREZEIFENNTR - PILUKIEEZERE RG] E
RDA -

- EEMEFIFE RDARISZFEREZ 12 RDA + 35 mg/d
- IHEBE AR IR —ERH

- éaﬁﬁg 32



x=— - SEAEEDRI E1FE 2 EL#

222020 HZ 2015 thEg 2013 %£N1997,2019 #® 2006
Tl EAR RDA T EAR RDA Fie EAR RNI®  £E#%; EAR RDA T EAR RDI
(%) B/ B/X (H) B/ B/X  (H) (i5%) B/x B/Z (R) B/Z  B/X
0 8- 25 0 B- 20 0 B- 20 0 B- 30 0 B- 30
7 B- 70 6 H- 60 5H- 65 7 B- 75 7 H- 75
1- 65 80 1 60 70 1- 110 140 1- 65 80 1- 65 80
4- 100 120 3 80 100 4- 130 160 4- 110 130 4- 110 130
7- 140 170 6- 110 130 7- 180 220
8 140 170/160
10- 190 230 10- 180 210/220 ~11- 250 300 9- 200 240 9- 200 240
13- 290/260 350/320 12-  250/240 290/290
16-  330/270 390/320 15- 300/260 360/310  14- 270 320 14-  340/300 410/360 14-  340/300 410/360
19-  320/260 380/320 18-  280/230 340/270 18- 280 330 19-+ 330/255 400/310  19-  330/255 400/310
31-  320/270 380/320 30- 310/240 370/290  50- 280 330 31- 350/265420/320 31-  350/265 420/320
51- 300/260 360/310 50- 290/240 350/290  65- 270 320 51- = 350/265 420/320 51  350/265 420/320
71- 290/250 350/300 70- 270/220 320/270  80- 260 310 >70  350/265 420/320 >70 - 350/265 420/320
R +35 +40 +40 +30 +40 <18 335 400 14 335 400
19- 290 350 19 290 350
31-50 300 360 31-50 300 360
IEELERC +0 +0 +0 +0 +0 +0 <18 300 360 14 300 360

19 255 310 19 255 310
31-50 265 320 31-50 265 320

a 1 Z IR A Al b RNI = recommended nutrient intake; -
C + FoREEIEIERE BN - BEREE 133
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Cereals and Pseudocerealsl-

WALy

Amaranth flour

Barley flour

Buckwheat

Millet Y
Oat flour w
PopcornKernels

Legumes

Azuki beans
Borlotli
Chickpea
Kidney beans
Lentils

Seeds and Nuts

o
Cocoa bean powder, Pumpkin/
high cocoa-chocholate Squash
Almonds, Hazelnuts, Peanuts,
Pistachos,Walnuts

Fruits
, 30 g dried banana or

~apricot/die provides 30
mg of Mg likewise one
portion of avocado purea

Baby Food
3-6 mg /100 g
25 mg/day (1-6 monthes)
&  Infant /follow on formulae
' powder:7,3-8mg/ 100 g
liquid: 42-50 mg/100 g

Drinks
High Mg water
(50-120 mg / L)

'le‘ll
AL

-

/ |
/l ."r./ \ Il|
| | Magnesium |
. and Diet /|
‘.____\ /|
| N /s ]
U 4 ____// \

p . . o
! Dietary Supplemients Q'
Inorganic. Organic
Mg Oxide Mg Citrate
Mg Chloride Mg Malate
Mg Sulfate Mg Pidolate

Mg Taurate

4 Factors increasing )
bioavailability

Not refining/ nor processing food

Fermentable fiber (e.g. inulin,
resistant starch)

Peptides from casein or whey
Vitamin D

Vitamin B6

J/

Hard magnesium-rich water

o J

Factors decreasing
bioavailability
Refining /processing Food

High phosphorus to magnesium ratio
Very high ealcium intakes

Dietary aluminium

A low protein intake (<30 g/die)
Alcohol, soft drinks and coffee

Some drugs (e.g diuretics)

Figure 2. Magnesium and Diet. Main sources of magnesium, magnesium supplements, and factors

that increase or decrease magnesium bioavailability are schematized. This image is created with
BioRender.com.

(Fiorentini et al., Nutrients 2021, 13, 1136. https://doi.org/10.3390/nu1@4113
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Table 3. Magnesium content in Food according to the EFSA Comprehensive European Food Con-
sumption Database (CREA) and U.S. Department of Agriculture, Agricultural Research Service—

Food Data Central.
Food EFSA CREA USDA Measure and
(mg/100g) (mg/100g) (mg/Measure) Weight
Wheat/Cereal bran 451 550 354 Tcup,50g
Pumpkin and squash seed, dried 429 592 764 lcup,d46g
Cocoa powder 545 499 29 1ts1,6 g
Sunflower seeds dried 346 na? 173 lcup,130g
Wheat germ 276 255 275 lcup,115g
Amaranth flour 266 266 476 lcup, 193 g
Cashews dried 258 260 352 lcup, 137 g
Sweet, dried almonds 251 264 386 lcup, 143 ¢
Peanuts, roasted 229 175 260 lcup, 146 g
Quinoa n.a 189 335 lcup, 170 g
Pecans 168 121 132 lcup, 109¢g
Hazelnuts, dried 163 163 187 1cup, 187 g
Beans, dried 158 170 258 lcup, 184 ¢g
Walnuts, dried 150 158 185 lcup, 169 g
Chickpeas, dried 150 131 158 lcup,100¢g
Pistachios, dried 147 160 149 Tecup, 123 g
Millet, shelled 136 160 228 1cup,200g
Wheat flour, hard 136 120 164 lcup,120g
Oat flour 131 na? 150 lcup,169¢g
Buckwheat flour, 121 231 301 1cup, 120 g
whole-groats
Macadamia 115 120 156 lcup,132¢g
Wholemeal pasta 111 101 95 lcup, 90g
Lentils, dried 101 83.1 113 lcup, 100 g

1Ts; Teabpoon, n.a: Not available data.

(Fiorentini et al., Nutrients 2021, 13, 1136. https://doi.org/10. 3390/nu13041136)
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215

B g

(mg/d) (mg/d)
£# 1993- 1999- 2001- 2005- 2013-| 1993- 1999- 2001- 2005- 2013-
(%) 1996 2000 2002 2008 2016 | 1996 2000 2002 2008 2016
1-6 188 158
7-12 247 221 228 204
13-15 245 198
16-18 260 198
19-44 269 299 304 | 221 253 237
45-64 266 329 323 | 212 282 291
65-74 250 279 326 216 227 306
>75 314 237

BRERS 139
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> FREEREESEBERNEBFAE ZBIATZTHERRE
ImEEVEEE =B LD ZEEER
F14(%) 214 (%)
F#  1993- 1999- 2001- 2005-" 2013- | 1993- 1999- 2001- 2005- 2013-
(8) 1996 2000 2002 2008 ~ 2016 | 1996 2000 2002 2008 2016
1-6 191 163
7-12 135 111 123 103
45-64 74 91 91 63 90 34
65-74 69 78 91 69 72 100
>75 90 79
BEREE 138
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1. WERIA
\ arauiy \
2. ILWMEER
= EI* Table 4. Diseases associated with magnesium deficiency and toxicity.
3. =Ul/E : :
Magnesium Deficiency Magnesium Toxicity
4. A ’ﬁl Hypocalcemia, hypokalemia Diarrhea, nausea and vomiting
Osteoporosis Muscle weakness
\ -l- \ e N/
5 . 1‘t EQTJ JIE 1'95 %$ Cardiovascular disorders Low blood pressure
Neurological disorders Lossof deep tendon reflexes
6_ ' ! E'Q 1L F E/\I' Diabetes Sinoatrial or atrioventricularnode blocks
Tumors Respiratery paralysis
/=
7. 5'—_'\l, uﬁlﬁ Covid-19 Cardiac arrest
FER |
8 . 45N LJ’
£k~ |IEB T
s =
9. &3k ~ |ICIEE
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1. §%54 ’rE)?F?I‘EI%% &
B UK T A PR R B RS2 0 A MR & Rt

> 2000522 ASEEBREAR AT wangetal, 2007

- MIRFEERES AL (B 0.863 mmol/L) EERERE
GlEasEaUE (& 0.946 mmol/L) =~ 3.25 1

> 2012£_ é/ﬁEf HH %ﬁﬁ?ﬂs'lﬁ_ﬁ%% Weng etal., 2012

- FENEEHBNAOSNU (PR 2124 mg )i sES/RA D
I (PE405.9 mg )MHEE - BREHE _BERERYELRAR
1200 2.611E(95 % Cl= 1.42-4.79)

> AT (Z13IERIE AT FT) vongetal, 2011

- BHEEINER 100 mg - BERH _ZEKmAIHE AR
= 142
W ﬂlgﬁﬁg 40




2. MO ME ERHEE M

> 14,221 ZEKmARE{EB BRI & ECHZTER 15 &
- REFENEERMNMPEZHFREEFEESE  ARSIBE
%2 A RIS MERREITR
- WRMBFREEEBERHIGFRE=Z8MEEY - BRESM
FREANE KRR - ESRREE TR R M4 0P & 2 J7 b EC B R
ﬁ?ﬁ%%ﬁ Ohira et al., 2009
> ZRmanTRZAZSE T - fldsEdsa - sfiEiNS
B AORETENEELT

R 7 BESEHOMERRZIER

ABZIEESENEYRE

f =
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3. BRE S M EHE %

> 58,218 %ﬁ’@%%ﬂd‘ézgﬁg Wittenman et al., 1989

L EEEEEER 200 mg/diE - SMEREKRRAES R
SEIREVE#218300 mg/d

> 30,681 51 (45-755) R B AL 4 FiB
Zﬁﬁ%'tﬁﬁﬁw,ﬂi 15 248 %%Eﬂ%zgﬁﬂﬁ Ascherio et al., 1992
- FENEHEINAEBRE REBEEEE B ERE M

> 14U B IEERIER R AET8 BB 57T 368
mg/dZé&Qnﬂ%A Cosaro et al., 2014

. AE/zEBﬂI”_k
Bl A AEAS MBS EF( DASH )ENE
peiect ABBFRE 2 E#0$£(%Y 500 mg/d )

BRERE 42




4. %50 5| FH B T4

EOMIEEE S SR E LIS EM 125
- e EIN=EPE R =E S8 HE
- BHIEMEEEE 100 mg - T EEERE 22%
> FIENEEPENEER ZMRERS 2T Nie et al., 2013
. IR R E SR R e et e
- BHEEINEEI 100 mglE R EERE 232
- ERFRMEFENEREESFEINEERSNAEAIBEEE

Slujs et al., 2014
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5. B UH E 1=+ HE M

> aoir o 8IRIEET T FT A 2IB RIHE ME ift 5T Juetal, 2014

5 AEIN150 mg#E (150~550 mg )#YIEERE (B
122 2 E4aE

> 6:[5\ 1‘;% %ﬁfﬁﬁﬂ:% Dibaba etal., 2014

- BHEZEEEINEE 100 mg - 324 EEEEFRVAR A R
PR 17%

> BT EE65 A LIERERE Z1EEEVHTET tuangetal, 2012
- FEEEE R HEREF IR R AHEE

.01 E BREES M



6. SRl 5 R {2 FEHE M

> 8:75:14ﬁ//|\§ Carpenter et al., 2006
- INEERIVER 220 mg/d - H%7 300 mg —F1&
- ESRISEENEZ=E=43% - BRESDRIAREE
- BAANZREAZENERERAES

> BRI UM ochardetal, 200

- BHERNESRK 423 mgAViEHERREIN=E /DR 207
mgiX 1t - ERFEE BB EIEN 3% 85 EEIBM 2%

B EEBRARAEEDNIERERNR N BESE
BAREENEESE AEHEETRE

i,

BRERE 45



7. R Im MHE M

A RETREN s 1
- BEFERBEEEEMINEE  ERBERFKIENRIG ZER
- BRSOV ZREMEE  BREMENE S - BoliEmn
0 R BT Q) 58
> HARRITIREMNST | 4940% 5% mB ikiEFE1EH
> 2K ESEREITIFHE Wangeral) 2007

. 6~12113Tzzsiz_/_J\éﬁuﬁ”ﬁﬁé_%tb@E%ﬁé%i&ﬁ@iﬁZﬁﬂ%ﬁ%
mH=E - EfmERREEEEE

g tbﬁ?&%%‘ﬁm;ﬁ\%ﬁ%ﬂZé%E%%uﬁ%Z%Bﬁ'ﬁtl: /2838
ARMEEEEE V7 EERER Im /GlMEtb I EEEEE

Hashimoto et al., 200C
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8. ZE = IEMHE &

> MR - ISR EaRTME 5708 BiBER ZE
F&E*ﬁ*r—;ﬁ( Jacka et al., 2009

. EREBETERTE  SANSREELEESH
BRI RS R0 - BERRRAIREAaR

> maa  L1IIEFHME MRS RE A E R E S EE R
Eﬂ:j-b Li et al., 2017
- REEENERNYRFEBRESESSIELER

- FEEAB20 MgBEERAZIAMAE JEAF MR A

DUBEERBETENMIT ZMR - AEURLA—H
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9. g5k ~ ACEIMHEETE

MR #arn iRtk = IR NS N1 g R BB )

> BEmEER C EEH(C-reactive protein, CRP)
=EZIREMHEM

- ERNBNRKEREDRI—SRE
> BE DA
- SFHRNERMTD CRP RERREAM

. AN CRPREE#EIE3 mg/L - OIRE R &= o B0
CRP EE Dibaba et al., 2014

Simental-Romero et al., 2017
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« SRR

- BRMAS S RE P RRBE S EEARROLE -

. RERR YIRS YRR R
ZEI P -

EXER= 1 RN

« EARREMRLIRZAT - MBFRRERESE L3 2-3.5

mmol/L (4.8-8.4 mg/dL) LI £ »

- WERBMBIINERINMGTFEa@m RIS EE2EmPER 10

mg/kg/d LLERISE - A ATl AEE AL MRS

PHVERE BT

C FIFEIEH - EES A EYENE10 moi - SHBEENEN
360 moRISER AT & - MBERETEA EFHOER -

IR - B 140-960 mo/dROER B - BN LK
BB - SOREEIE - AR R AR

RENERFESTEIEN - SERBAFE

EZE SR FTRIERE

SHENHBENTE
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- BERBEENLIRBINEZF]E
« BT HRUL : ABIEENEZE+IFEYMEERIR
- FIRENZ (UL) NI & - 2B ERERE S
AR EGEes=2RENE  BARFAEE—WREREGE
CRER RN Z1ERe - WNEEA -
. gg;&:%ﬁ&%%fﬁ IR EYPEFEEINGBEEISA
S &
- MIRER  FIRINEBSERNZABRSE - KZHEN
ZiEEY) e ER T EEGE =P
 #£AJ LOAEL 2 NOAEL (No Observed Adverse Effect)
= EEIN A ENIERM A 2L -
v EM T FIREBINE | FEENEYMNEFEIRINE
v DIREENARFENEHREMNER] EEYLINESHEEER
v ENARRFEZREE  MULERBEESELZEHRIEE
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HxX (&
ERE pE
350

HAR BIIER

FBIFEULTEEZE

ARVEEULEVE B m SN 545360 mg/d -
AMEEFHEER - EZREmPIMNYEUL 2

ms

IERYEERIRFIE AR E (85 L)

HIUL%350 mg
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—r ‘ "' —t M\l
I=I s,“!ln\ EE; . ﬁai U L Z tb ¥\I
=)\l | B82%tHK Elzlszozo hEI2013  =[E1997 21382006
Fae  uL | TR UL R UL Fue UL iR UL TR UL
) (mg)l BB (mg) (58) (mg) (%) (mg) (&) (mg) (%)  (mg)
08- - | 0&- 08- 0 - 0 F-
7 H- - 7 H- 48 - 6 H- 7 H-
1- 65 1- 145 1- 5mg/kg 4. 1- 65 1- 65
4- 110 | 4- 230 3- 5mg/kg 4- 110 4- 110
7- 1o | 7- 275 6 Sma/kg. . 9- 350 9- 350
10- 350 | 10- 580 8- 3500 1.
13- 350 | 13- 700 10- 350 14- =7 14 350 14- 350
16- 350 | 16- 700  12- 350 o
15- 350
19- 350 | 19- 700 =18 350  >18 19- 350 19- 350
31- 350 | 31- 700 31- 350 31-: 350
51- 350 | 51- 700 51- 350  51- 350
71- 350 | 71- 700 70 350 >70 350
B 350 | [sizeER 700 <18 350 14- 350
19 350 19- 350
31-50 350 31-50 350
FALE 350 | mEsLEH 700 <18 350 14- 350
— L 19 350 19- 350
UL ERIFEVEES - 31-50 350 31-50 350
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