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IL-1, interleukin-1; IL-6, interleukin-6; NO, YA}&A; PAIl, plasminogen
activator inhibitor-1; PGI2, prostaglandin 12; VCAM-1, vascular cell

adhesion molecule-1 (*##: Kolte et al., Cardiology in Review. 2014;22.
182-192)

charge as it relates to calcium currents. ] Membr Biol. 1983;72:117-130.
6) Lansman ]B, Hess P, Tsien RW. Blockade of current through single calcium channels by
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pore. ] Gen Physiol. 1986:88:321-347



I hﬁiuiﬂ _,

Ca“‘

\_VSMC

1 vasoDiLATION
| VASOCONSTRICTION

o,

(2921 AZ 9 2 AZ W sauaMeztel 24 A 9 AE W AT A
£ zgslo] ¥ WYT U] BlAE AP
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ER, endoplasmic reticulum: ETA, endothelin A receptor; IP3,
inositol-1,4,5-trisphosphate;  IP3R, IP3 receptor; 1,4-IP2, inositol
1,4-bisphosphate;  PIP2,  phosphatidylinositol4,5-bisphosphate; ~ PKC,
protein kinase C; PLC, phospholipase C: RyR, ryanodine receptor; SERCA,
sarcoendoplasmic reticulum Ca2+-ATPase; Vla, vasopressin la receptor;
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8) Touyz RM, Laurant P, Schiffrin EL. Effect of magnesium on calcium responses to
vasopressin in vascular smooth muscle cells of spontaneously hypertensive rats. ]
Pharmacol Exp Ther. 1998:284:998-1005.

9) U] (endothelium) @] 7P oh% ohg Fasin Wake Jpg ebmuE ynt, F9t 9
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10) Watson KV, Moldow CF, Ogburn PL, et al. Magnesium sulfate: rationale for its use in
preeclampsia. Proc Natl Acad Sci U S A. 1986;83:1075-1078.

11) Nadler JL, Goodson S, Rude RK. Evidence that prostacyclin mediates the vascular action
of magnesium in humans. Hypertension. 1987;9:379-383
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13) Antman EM. Magnesium in acute myocardial infarction: overview of available evidence.
Am Heart ]J. 1996;132:487-495.

14) Touyz RM. Magnesium in clinical medicine. Front Biosci. 2004:9:1278-1293.

15) Kharb S, Singh V. Magnesium deficiency potentiates free radical production associated
with myocardial infarction. ] Assoc Physicians India. 2000;48:484-485.

16) Leor ], Kloner RA. An experimental model examining the role of magnesium in the
therapy of acute myocardial infarction. Am ] Cardiol. 1995;75:1292-1293.

17) Linton MRF, Yancey PG, Davies SS, et al. The Role of Lipids and Lipoproteins in
Atherosclerosis. [Updated 2019 Jan 3]. In: Feingold KR, Anawalt B, Boyce A, et al., editors.
Endotext [Internet]. South Dartmouth (MA): MDText.com, Inc.; 2000-. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK343489/
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18) Wu AH. Biomarkers for cholesterol absorption and synthesis in hyperlipidemic patients:
role for therapeutic selection. Clin Lab Med. 2014 Mar:34(1):157-66, viii. doi:
10.1016/j.cl1.2013.11.010. PMID: 24507794.

19) Charles Amir German, Michael D Shapiro, Assessing Atherosclerotic Cardiovascular
Disease Risk with Advanced Lipid Testing: State of the Science, European Cardiology
Review 2020:15:e56. https://doi.org/10.15420/ecr.2019.18

20) Cui Y, Blumenthal RS, Flaws JA, et al. Non-high-density lipoprotein cholesterol level as
a predictor of cardiovascular disease mortality. Arch Intern Med 2001;161:1413-9.

21) Grundy SM, Vega GL, Tomassini JE, et al. Correlation of non-high-density lipoprotein
cholesterol and low-density lipoprotein cholesterol with apolipoprotein B during
simvastatin + fenofibrate therapy in patients with combined hyperlipidemia (a subanalysis
of the SAFARI trial). Am J Cardiol 2009:104:548-53.

22) Lavie CJ, Milani RV, O'Keefe JH. To B or not to B: is non-high-density lipoprotein
cholesterol an adequate surrogate for apolipoprotein B? Mayo Clin Proc 2010:85:446-50.
23) Hermans MP, Sacks FM, Ahn SA, et al. Non-HDL-cholesterol as valid surrogate to
apolipoprotein  B100 measurement in diabetes: discriminant ratio and unbiased

equivalence. Cardiovasc Diabetol 2011;10:20.

24) Stone K, Fryer S, Faulkner ], et al. Associations of lower-limb atherosclerosis and

arteriosclerosis with cardiovascular risk factors and disease in older adults: the



O ABI: 7t thefol oste] Atshel o] Qi 279 B9 5 o e deAe A
B9 537] 4¥oE W gos AWB(LYI). A ABI g E13t Zol 9
A5125)

Highest Pressure in Right Foot

Right ABI =
Highest Pressure in Both Arms

[233] ABI #4220

Ultrasound device

Brachial artery

0= Lo

[T94] TE-PUASAB) 2. +2 FelH B A(Cufhe AR L2
L RUE 2SUINS ABstel % BB LR S57]AUSEP) S

o
=]

o

Atherosclerosis Risk in Communities (ARIC) study. Atherosclerosis. Published online

November 2, 2021. doi:10.1016/j.atherosclerosis.2021.10.014
25-26) Stanford Medicine 25. Measuring and Understanding the Ankle Brachial Index (ABI).

Stanford Medicine 25 website.
https://stanfordmedicine25.stanford.edu/the25/ankle-brachial-index.html.

Accessed December 23, 2020.

27) Ankle-brachial index - Mayo Clinic. (2022). Retrieved 10 August 2022, from
https://www.mayoclinic.org/tests-procedures/ankle-brachial-index/about/pac-20392934
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28) Stanford Medicine 25. Measuring and Understanding the Ankle Brachial Index (ABI).
Stanford Medicine 25 website.
https://stanfordmedicine25.stanford.edu/the25/ankle-brachial-index.html.

Accessed December 23, 2020.

29) Sun C. K. (2013). Cardio-ankle vascular index (CAVI) as an indicator of arterial stiffness.
Integrated blood pressure control, 6, 27-38. https://doi.org/10.2147/IBPC.S34423

30) Toru Miyoshi, Hiroshi Ito, Arterial stiffness in health and disease: The role of cardio-
ankle vascular index, Journal of Cardiology,Volume 78, Issue 6,2021,Pages 493-501,ISSN
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31) Sun. Integrated Blood Pressure Control 2013:6 27-38

32) Toru Miyoshi, Hiroshi Ito, Arterial stiffness in health and disease: The role of cardio-
ankle vascular index, Journal of Cardiology,Volume 78, Issue 6,2021,Pages 493-501,ISSN
0914-5087, https://doi.org/10.1016/j.jjcc.2021.07.011.

33),34) Liu M. and Dudley Jr. S. Magnesium, Oxidative Stress, Inflammation, and
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of dHF 1 7|HACE 475 I 9 XY T|ofste ALE dSEH,
Aut1Y|EEE5S FAFozE IAEH AR (CHD, coronary heart disease)E
oFSHAZ. mIvlES ATAIES H7A AT oA 430 F83% TS o}
72l Antavedss AW 2 AA BRI dRo] Qli, HRo] W EF
o1y &52 A4 EAAKSCD, Sudden cardiac death)?] 918 84 Y & 335

O Alonso 59 4+ 9ot AE3 #H A:EQ] TR-AP(Tartrate-resistant acid),
TNFSF13B(Tumor necrosis factor 13B), ST2(ST2 protein),
IL-1RT1(Interleukin-1 receptor type 1)°| U}1Y|% HFOZ 7j41%30)

35) Brenda C. T. KieboomMSc, Maartje N. Niemeijer, MD, MSc, Maarten J. G. Leening, MD,
MSc, Marten E. van den Berg, MD, Oscar H. Franco, MD, PhD, FESC, FFPH, Jaap W.
Deckers, MD, PhD, FESC, Albert Hofman, MD, PhD, Robert Zietse, MD, PhD, Bruno H.
StrickMD,. (2016). Serum Magnesium and the Risk of Death From Coronary Heart Disease
and Sudden Cardiac Death. “Journal of the American Heart Association”, e002707.

36) Alonso et al. Eect of Magnesium Supplementation on Circulating Biomarkers of
Cardiovascular Disease. Nutrients 2020;12:1697.



|PGL (‘;_':3 [ hg.ggmc!: 1 =

7 INF-kB
T[Cal* eNOS N
e fIL-1 TLDL/[HDL |[1avp-2 .h\og
TATII i TIL-6 Endotelial wvPo || . THPAA
tET-1 TET-1 R = n MMPs N
v TNF-a disfunction, IMMP-1 INMDA
TxAs rROS . Athero e BrainN =
NA |SOD e Mat5 /12D, TTIMP-2 || cferosis BrainNAY 1Renin
g |GTPx tPAL1 TAGEs, TIL-S, |HAS Arterial || TACTH || tRAAS
u‘\.dl' ICAT et [ENE TV ARG THYAL |loajGfication, [Cortisol || TALDO
INO IVitC 1CRP 1GM-CSF, 1Mo, || 1TG2 AGEs || Veuronal li+Corticos
IPGL, i tveaM | fivovP2, MMP 9| 1Lox || . hyperexcit| terone
|PGE, IVit.E +CM.CSF . Vascular ability
- 1Se i et 1Collagen|| gigtness ' :

Va Mo caldification | ldeposition SEREM
striction | Endothelial | Low-grade v Vascular | LOW stress | retention
dysfunction vascular Atherosclerosis e ﬂ't aging tolerance

inflammation remodeling
=l - == 3G E
5-0 @ N N b
[ Arterial stiffness |
¥4

[ HYPERTENSION J

[287] vtdls ART 59 1P Aolo WUy . tlavls S 4%
WASE] 27] WAolA Suo] daTel AN S AHH a9,
uhaygol AWEY WHAEeN @Ee] Tolshe 4l [L-1a, NF-kB, Ehj
qaze] Awrstel 9 (-85 WANA BR AREAY] A4S % 1 2T T
79 g3 9@ o] olhx, ol Y| 7% Aol olojd BBt FUClo]
=137)

O "avleS 899 S5y dtad 3dE&2 245t EYA HEgrzI2Ho]

S 2 § 492 sl o 522 o4 ¥
oo B2 S5 & BB B0l oW TALOE olold S g, vl
U 252 59 TEYL APY & Ak Ao FHYW

A

O Houston2 500-1000mg/day®] w1l
o|A7|d¢L 1.7-3.4mmgHg F= & 3
3139)

37) Kostov, K., & Halacheva, L. (2018). Role of Magnesium Deficiency in Promoting
Atherosclerosis, Endothelial Dysfunction, and Arterial Stiffening as Risk Factors for
Hypertension. International Journal of Molecular Sciences, 19.

38) Kostov K. and Halacheva L. Role of Magnesium Deficiency in Promoting Atherosclerosis,
Endothelial Dysfunction, and Arterial Stiffening as Risk Factors for Hypertension. Int. J.
Mol. Sci. 2018;19:1724.

39) Houston, The Role of Magnesium in Hyp ertension and Cardiovascular Disease, The
Journal of Clinical
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40) Rosique-Esteban et al. Nutrients. 2018;10(2):168.

41) Dos Santos LR, Melo SRS, Severo JS, Morais JBS, da Silva LD, de Paiva Sousa M, de
Sousa TGV, Henriques GS, do Nascimento Marreiro D. Cardiovascular Diseases in Obesity:
What is the Role of Magnesium? Biol Trace Elem Res. 2021 Nov:199(11):4020-4027. doi:

10.1007/s12011-020-02528-7. Epub 2021 Jan 3. PMID: 33389619
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a2 @Y 220 Hoft W viades AHe EE a2 Ed UFE Hg
oF A om UGS RgtR ofojz|il vpidle W2 AR LHA il ¢
LSHE $4% EEEA 3 @¥SA ZRAsedd A4e SV B i
g 282 A sl 9 oA AT EFY] fde VM Ae 484
o8 Hog ¢ (™10

42) Rosanoff et al., Journal of the American College of Nutrition, 2004: 23: 501S-505S

43) JM Jansen van Vuuren, S Pillay, C] Jansen van Vuuren. (2019) Relationship between
magnesium and lipids in patients with diabetes mellitus. Journal of Endocrinology,

Metabolism and Diabetes of South Africa 24:2, pages 46-49.
44) Nutrients 2015, 7(9), 8199-8226: https://doi.org/10.3390/nu7095388
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Platelet aggregation 4 E ¥

Decreased vascular resistance

Possible mechanisms

Endothelial function ™

: Possible mechanisms
Calcium activity +
(= endothelial NO synthase)

Decreased voltage-operated
Inflammation & calcium channel (VOCC) activity

Prostaglandin |, | Decreased [Ca?*]; release from

sarcoplasmic reticulum

[Z10] "t1vlge] S 7]5 vl I

O mavlge FEALES(TO) $AE *52L HDL E2HE &

A5 Eole #HAE
ZYLHE oHIEHAHTA(LCAT) R A 2ubA|(LPL)9] &4 B8 ®
gt Mg*-ATPE ZHAEE AP & A mao] izt Alo] Y. whebAl
g 55 Alde sHsee #EE EH7F S0
1.3.3. Ota4ls ZH0| =0 O/X|l= G & 7|H
O miavls 2ges QI3 Aeh AE 1i£ Aed Ao

399 2a 2] 3
g ZEg el A
st Asdg ARt

5% 970 h2d oy 4101
§ 9 A AEd27L F7HI
ofe) Y113 24

45) Nutrients 2015, 7(9), 8199-8226: https://doi.org/10.3390/nu7095388

46) Inoue, Lipid metabolism and magnesium, Clin Clacium 2005:15, 65-76

47) Liu M, Dudley SC Jr. Magnesium, Oxidative Stress
Disease. Antioxidants (Basel)

, Inflammation, and Cardiovascular
. 2020 Sep 23:9(10):907. doi:
32977544, PMCID: PMC7598282.

10.3390/antiox9100907. PMID:
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48) ELDerawi et al., The Effects of Oral Magnesium Supplementation on Glycemic Response
among Type 2 Diabetes Patients. Nutrients. 2018:11:44.
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[2812] o]&} HEA| =Sl ledd £r]of] et ntivlee] 2. o|x} HEA|Z
oA Qled EHl= Aﬂ&ti«] 2ol FYULE F7IRE ATP7F K-ATP Ads 2of
SEIS §st 1Y ZE(CaY) AES 5o Zwol AUEWA dold. ol
Mg-ATP+= a—ri7]‘/}O}Xﬂ(gluCOkmase)«] 24 o] AFPARJD JFE vHL
K-ATP #4949 SUR1 2u9Ao] ZAgstozn 18 4 AL =t 249 99
< AT wEtA mkadlg(Meg*h)9 ﬁ‘é}o Mg-ATPE H4aAIA K-ATP AE

I 13 ZdE AdS 41 Qdede BHE STHRIFCEA Qled AFA
5Q49)

il
&< 7

ar
o
=

o 2t o Mo
it

Z7HA]

49) Kostov, K. Effects of Magnesium Deficiency on Mechanisms of Insulin Resistance in Type
2 Diabetes: Focusing on the Processes of Insulin Secretion and Signaling. Int. J. Mol. Sci.
2019, 20, 1351. https://doi.org/10.3390/ijms20061351
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71d=4 ATPS}
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INSR & 7]g} @49
AEIA g o] vA]+=
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50) Kostov, K. Effects of Magnesium Deficiency on Mechanisms of Insulin Resistance in Type
2019, 20, 1351. https://doi.org/10.3390/ijms20061351
Nutr Diet. 2017;30:621-633

2 Diabetes: Focusing on the Processes of Insulin Secretion and Signaling. Int. J. Mol. Sci

and Gerg R. Effect of magnesium supplementation on type 2 diabetes
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¢ " al —p= | Tyrosine-Kinase

activity
[ + Cai
Blood - f Insulin
Pressure % Resistance
HYPERTENSION TYPE 2 DM

[1914] "adle 5ol 189 9 3xE A7l 1A HEA-ZIUOH
(Tyrosin-Kinase) &4Jo] Z4sta AU Z<(Cai) A2to] Z7}sh

Mgi: intracellular magnesium, Cai: intracellular calcium, DM: Diabetes
Mellitus(Fir)52)

O g3t dF 2% miads BS54 @39S ¥5e a7t s & ofyet 3k 7
A =22 € 5 UF I Yoz e ¥ 4 &2 3 shv=Es T2k
€ ¥9 0550 ==°] A Y. nads 75 A = €Y, 5 o ¥l
Al = 3len, 750l A2 # Qe vadle B2 O ol =0l
2Q73}53)

O NIH A3 ofstd 3k 49l 71& mpadls v A2 350mgelT, A4 f=
EL 9t $312 918] 5,000mg o4 AW v S4o] vehgtiy B ula
s EAL 1B, AAL APY, 28 kst So& nadd AW %7} 1.74-
2.61mmol/LY wf =/do] Yeresd

52) Sales CH. and PedrosaldeF. Magnesium and diabetes mellitus: their relation. ClinNutr.
2006:25(4):554-62.

53) NIH. Magnesium Fact Sheet for Health Professionals. Updated 03/21/2021.

54) Ibid
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2. ®7 28

O U}lﬂl%ﬂ 243, OJZ* o ¥ A= *d%‘.lé‘;é dqsted =52 € ZA°] 7]

n= bl & E =4y FAE
e el 45 85 A5
JNEsEERH

B0mg==21 105~-135mp=1.5L BOmg=2L
2 MogdHE

S, HetEag
adt PtEERE HE HE

A FUF AHE vidse
o _
=

Ao 3

» ZE (TDS-HF)

+ FHE EB

= [I|2 (F55)
FhHEEEE HUHOIMEFREL

= 5 & 34

-microbiome &4 B
(8=

=EX M3 o F0HCF M=
A2 O X! Treat only =k vs HEA Hek vs, WA
HER = HAE (Mg 2- 6 mg/day=24HCH

10mg/L) =9 mg/day
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3. g4t &H
3.1. YA (F71a4)

1) AFHIR
O dvehg
L AgBARo] Qe YW@ 159 & 309, A%, 504454 T T A 24

< Yok AR

O AEE 2 A AN IAE, T, TEY 52 FUIYA, &2 IAEA,
FEuA 52 B854 LAY 27HLDHAT 7T 1) WA glo] g2 283
AR

@ ol 714 &, 4% E¥o| 7]°*%‘>140mmHg o478 ¥ =90mmHgO|
Ay F8t8A4, HbA1c-NGSP=5.6%; &2 HbAlc-IFCC=38 mmol/mol)<!
AL B YO @ F 7K 24, S _’d?l s WSSt A

O A9 71+
D A7) ol vl AR, AARR, A S3E7F B2 ARES)),

SR Aot QA ARSr] 8%, Uge] Wsts 4%

2) &F FE
7F. AA AAHOES)

D YA R(ES, HE), WA EBMI, AAGE, A5 EREd),

U, @ HrAH163H)
© AAAHE(TC, HDL-C, LDL-C, TG, ApoB), BxAHE(HbAlc, Glycoalbumin,
Glucose, Insulin, HOMA-IR), 95X % (hsCRP), "|4|Z(Ca, Mg, Na, K),
dH™HE HAL
A HAGBEE)
D A (MDA), &74/40] =& (1-0OHP), =g oted
gt @34 AHAHRTR)
DA EEAR(CAVI. HE A A(ABD
ol bAAg HAHSE S
C AYEA gt m¥Rte] FA SR E 715 HAKAST, ALT),
A171% AAHBUN, Creatinine, AAFA] o] 11-2)

o

[0




3) 4 ¥
O Aok, AAL 242 1595 749 AAste] A=) vtave 4
3HF 2L(tvlE AeheRS A9 widls SHF 80mg, AW =9 A% vtivle
3HF 15~30me)¥ A5 453t A4
O 453k 4] W3} glo] oF9] &
Skl Hi Ao]&R] 7
O A7 7194 d&: A R
5), Aol % %, TeAoR FUud M7, 45 49 4
2 KEFSS, TDS, WHOQOLBRIEF, EQ-5D-5L & 7|2& &HoA &, +74
A3)
O Ak(45ml): HAd 25 2 23]
O AEGml*3 He): dd #5529

ol
=
b |
%]—%*r ol xz]sk

AMEZ 4F J|IEE EE
i | |
e 4% HE8 =8
4 4
0F 4%
aEH
=5
(baseline)
(29151 57 479 YPAF HRl

4) AIEA 2y

O Fo] de, AA S| e F7hHS0] Hato] gt A4 H

O 7 8y, 334 5

O 7S AFEEZE RAR histogramZHA4, Shapiro-Wilk W Test A

O HFExno wmegt Ad AZX, HA] HsE H|: paired T-test 2

= O

non-parametric analysis(Wilcoxon signed-rank test ) 5= ©]-&d} o+ o
NEZEE 43 227 1§13 Aolg Bl

O 4lo] & wH BHES fJoto] thHzF 4. multiple regression analysis 5 A

O 1 9 Hrids ¥ A 3)AHEA, Pearson correlation, Spearman's rank
ySkelx
=

-

correlation 5& ©|&35lo] &
O 544 9+ P<0.052 #F
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3.2. g+ & H|W

3.2.1. g5 & H|u

1) 9] A13(4/23/2021-7/2/2021)

O vavle A2z 7|E22 & 98] Ad(pilot study)2FE FH71 He4g
A7t CAVIOIM = W7t iglon, 2287 Wl

(1) 9 F&= AAL ABI9 AAAS F2822(0.05¢P€0.1) #4
2) Aoz deks W31

(3) Th A#Q theo] FIHE M4
4) 43 B2 =2A % 1-OHPY 749t A

T

ZhA

-

O dfn] A¥olA §9424 23} (N=11-4=7)

ol

[E4] o8] 49 23} 7|ZE0] o8 FojFez 49 AF Aort o A#s

W X & H} (A-F P-value
EEE(cm) 3.25+1.26 0.00
BMI 0.78+0.76 0.03
5718 ¥(mmHg) 17.71£10.75 0.00
0|7 €t (mmHg) 12.00+£9.88 0.02
ABI-R 0.10£0.05 0.06
ABI-L 0.06+0.05 0.06
TEET (mg/dL) 1.57+6.39 0.54
HbA1c-NGSP(%) 0.17£0.11 0.01
HbA1c-IECC(mmol/mol) 2.00+1.53 0.01
HbA1c-eAG(mg/dL) 4.85+3.28 0.01
1-OHP 0.1910.18 0.02
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2) & A3¥(8/9/2021-1/31/2022)
O £8=o it A upadls ZFske 7|28 AFoA 45, 859 o] Afol7t
Uehd, ABIL, LDL, TCE 453} #4, 833 Z7)gH

X Op s AT
- H%

Ao IH&HES
lé*ﬁ‘lf

[216] ABI-R(EHT ABI-L() W3}

X O aYlssts
:::“—“’-+—=:::+glq ::::_#__q==xm2u$§ﬂ¢

+ Her

[2™17] viavls Aok AFHl wE TCE), LDL($)9] #3}
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4, A4 Zi

O #7147(N=28)% & A7(N=30)9] 457 48 et 4}

o
[#5] A9 A% 7F, A% A3Hst AU B
Sl (28) ==
B9
4y A 9% P A®A 48 F P

(Or)  2446£1095 2039£693 015 21.67+452 20.67+418 052 <40

@A) 202842249 256741856 0.10 214741236 195£7.93 017 <40
UNl)  1408+438 13.0043.94 006 13924383 1336372 031 B8.0~23.0

sy 95.66£16.68 93.01+1534 021 93.02£1679 96.67+21.68 0.19 = 90

42. A

oo

X O@X} EM(baseline)

4.2.1. o XFE ZA

O HIAEL 4% A AN FuolAt 18 A BA B39 JIBIY A=
7 AURAS AT APIE] LE A
O ol @GS Lol 223t AATo] Y Aol {2 Ho|} ghg
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[#6] A A o

233 AAE] P AE WL

Lins 2 (N=28) AR (N=30) P At
A4 HA 14; A4 14 B4 15 94 15
o] 47.96 + 9.82 49.10 + 9.75 0.66
BMI (kg/m?) 26.53+ 3.39 25.50 + 3.36 0.20 124 ®uk 25-29.9
Blood Ca (mg/dL) 9.53 + 0.37 9.62 + 0.43 0.37 A4k 8.6~10.0
Blood Mg (mg/dL) 2.05 + 0.12 2.09 + 0.15 0.30 A4 1.58~2.55
FEFFA: 100-12
28 A B (mg/dl) 10875 + 2640 10337 + 13.18  0.98 I 5
i >126
P A < 5.6
- . + 0. . + 0. i
HbA1lc-NGSP 08 + 0.75 5.99 + 0.50 0.98 e WL 5.7-6.4
- 4 . HA} < 38
- . + 8. . + 5. .
Alc-IFCC 3.29 + 8.01 2.17 + 5.27 0.97 S DR 3947
HbAlc-eAG 128.43 + 21.60 125.6 + 14.18  1.00 HA: <126
A7 <1.6
HOMA-IR 2.22 + 1.40 1.78 + 1.12 0.29 Qe AT 225
4.2.2 g OX>™ X[E ZAL
O ot ®F7)2 Zo] HEFI AXHo] A3 Ao ABI-L olQof= /9% Ao|7}
o] +HT dHlojojAE Qe AS 2Rl T AY AIFE

(7] A48 A dx3t Jx2e] EH

ol

JAE AE ¥

=
ki 2 (N=28) AR (N=30) P A

$27] BP 142.07 + 16.34 136.70 + 17.51 023 18 A A 130-139
o|¢t7] BP 84.75+ 13.11 79.73 + 14.29 0.17 184 A 94 80-89
CAVI-R 7.10+1.11 7.40+ 0.92 0.26

A4 <7.9
CAVI-L 7.09 +£1.10 7.31+ 0.86 0.39
ABI-R 1.13 + 0.08 1.13 + 0.07 0.94

AAF 0.91-1.29
ABI-L 1.11 £ 0.07 1.15 £ 0.07 0.04
22 AHE (TC) 202.96 + 51.09 187.50 + 47.65 0.24 A4k (200
ZAY (TG) 147.07 + 103.48 117.87 + 64.72 0.28 A4} (150
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HDL 51.10 + 12.65 56.31 + 9.25 0.08 A4 =40

LDL 125.64 + 50.87 111.20 + 44.38 0.25 A4 <130
Apolipoprotein B 110.78 + 37.57 96.07 *+ 32.64 0.12 A4k <{100mg/dL
=9 (@9 2) 57.92 + 6.90 58.70 + 6.68 0.67 Z%: =260

4.3. Oi1Hs g% &3 oiadisel A

O 44 JFASe A%e 23S 7 JAstgont 197 2ol upda 43
3 8% sl gl Jliet g9 fod WA 918 AXlol gierelA cha
e RI@YI8-F). Aol F wdle HHFH BF wdE STk Aol
thi o] BAVH Qlout o] Ed Aol S(1Y18-9)

F
=
[e]
L
-

P=0.45 P=0.67

0.4 0.4
L‘ﬁ?j 0.3 . : 03] -
B 0.2 - 0.2
3 P‘J - = = 11 [T -
glot -3&11_»:#_ =i _—:»&_ H Belfd——— -
Kio 0.1 - = “ily
il 0.2 029

0.3 T T T T T T
-0.3 50 100 150 200 250 300 350
|t =2 A0/Z Remg

CB(B .

Mo A 5,05 Ol=et 422t Mgd

2F
=

g

=

4

[1818] Mg AF<et &3 Mg level] 3}

O Aoz miavls 29 JAdo] €4 vdds d¥e ARSsit ol d4le mia
]_

g #JES SHot=t £2 AR
= 80%7t 4= @F "ivle2
7 4 g5 5olo] 2EEH+=Y oA, PPl(proton pump inhibitor 917

HA ZRtths A7 237t A= 2ol Higt
F34d(homeostasis) FAIS $5to] A17of 4]

kel
]

oF5
=2A), AFASHeGFR), 253 5°] Mg-tolerance, depletion®] IS & 4 9\;\3

(Fan et al.. 2021). @A o]d Y7HA] 8L st HdzE0] 7|EE<

SAkEEA, QA9 wet A Mgt 0 BEHEAS sl Slele] Fan

5ol Arst MDS(U 1Yl 17234, magnesium depletion score)E L3S
7HR19] MDSE =gt vtadls Hd S32 1A% A S5 oS AT
ALY FNE vhAF 4 9350

0|

o

A

Ay

=~

=2

A

=

l_.

56) Fan L, Zhu X, Rosanoff A, Costello RB, Yu C, Ness R, Seidner DL, Murff HJ, Roumie CL,
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4.3.1 0ia4ls DZA(MDS)t &5 oiaHlEsel A
O I™199 Zo] & HIAS0A vavle LZAFMDS) EF viivls 319
W} Aolols &9 BAE 7H

P=0.18 (N=28)

—
-
N —
(s
o

[2™19] viavle 22ASMDS)SF % viivle A2 ¥A: 22 #A oY

fo45olx] gke

4.3.2. Otdblg 83 ZA

O 7203 Zo] 4oz A I AFe=iH vavedd & 4339 ¥
oF 150mge 2 19 #% oHA| Rren® vivle ok e 2
ol gt Fol obde &9t

ot
S
K1

Shrubsole MJ], Dai Q. Magnesium Depletion Score (MDS) Predicts Risk of Systemic
Inflammation and Cardiovascular Mortality among US Adults. ] Nutr. 2021 Aug
7:151(8):2226-2235. doi: 10.1093/jn/nxab138. PMID: 34038556: PMCID: PMC8349125.
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1 I 1 1
0 50 100150 200 250 300350

=2V =148 45 mg
Ct. Mg &2 arer O, 280 & 350 370mg

[2720] Aolet 22 AT & vtavls AT &2

441, €

$57], olg718e} Wishs A9k Bo] ¢l (1H21:N=58)

P=0.93 P=0.87
40 T ——
304 . ' 20
20- ' : &1 151
L ' .
4 104 i i - '2_
o e N o — m™ e
= 04 i ! S 57 :
o * . g-lll—
’ -15+
-30 T -20 T
0 1 0
***treatment I(plasbo=0]""' ‘""treatment I[plasbo=0)""""
0= 1=01 28
[T™21] diz AR #5712 HeKEFh)et olg7d HIKS) v
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4.4.2. i X|HO| H3}

1) CAVI
O 2% ZAEs Wgsts CAVIE 71ES20l4 A% F Aashs P4 Holut &
gHolAe e
P=0.40 P=0.20
1.5 1.5
14 14
o 0.5- : St 0_5- .
0= :§ e : ; == % u_-,, — 3: — . — ~ 7;:‘7- —
® — ® a — s
- ¢b d —
S.0.54 0.5 :
-1+ ] .
1- :
'1-5 T T
0 1 0 1
***treatment I[plasbo=0)"""* ***treatment I[plasbo=0)"*"
O=® e 1=0|=8
[1922] HZ23 HA]5-9] CAVI-R ¥sKEHet CAVI-L HSHS) Hw

2) ABI
O

“

SHRl W A2 RHYste ABIE 7|EETOIA A &

oA e

Fashs Fge Holt §

P=0.78

0.2~

0.1 i :
G = i
) -3e-17 — = 1
g 5 —
a8 -0.14 -

-0.2-

-0.3 T

0 1
“**treatment I[plasbo=0)"""*

0= 1=JIE=

P=0.20

b-a ABI-L

0.2

0.1+

Be 17 ——==
-0.1-

0.2 ‘

-0.3 T

"**treatment I[plasbo=0]"""

[2¥23] =27 Ax29] ABI-R H3KE)9} ABI-L ¥ISHS) Hw
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4.5. 8 x|E

45.1. ZSHAHEZE(TC)

O 7122 430] 23] TC levele 4% Aol4 F5 W, = 49 & 727t fojdo
2 UEP(TE24-3). H&0] ol& yo|, Y, Z=d HFFer HAT usI)7
w4 Aol HE iAoz AF F QX o3 TC wavt ek (1924-9)
100 1:2_ ,/-
75+ s i

50 B
ok = i g - -
o 25 = 7__._{{;:_____
5B T
H 95 /.. .
_25_‘ — 5“ / = 1 | I 1
50 e 50 25 0 25 50 75 100
0 1 b-a TC Predicted P=0.0474
e sreatment ifplasbo=0]** RSq=0.16 RMSE=21.543
P=0.0058*~* ' Parameter Estimates |
Term Estimate  Std Emor tRatio Prob)Jt|
Intercept 4.9045559 1574735 031 0.7567
total Calorie vs day, p 9.9122393 10.00464 099 0.3263
Ltol 0.27836 0.304185 -0.92 0.3643
female=1[1-0] 0.2550682 5.829525  0.04 0.9653
| "treatment (plasbo=0]""{1-0] 15061375 5851604 257 0.0129 |

[1924] 71&E AFH f5l o2 TC ¥k =, oA &, thAgEA (Ul

4d, A=Y AFFeE HA)
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O =22 A3 vtavls 23 TCY M= F992 F9f A7 Yebd(d 25)

100 - 100

b-a TC
r w -~
w =2 w
L 1 1

|
b-a TC Actual
o~
= o
1 1
Y = 1\-\"‘-_

o4 _____J:'_d_f* gt Al g =
254 P .' & oo =:.__’;A_:?f/:/
53 T 1] 1' 1 L 1 1 n- /.‘J:fij‘f'_lﬂv_q_ o o
050 5 1 15 2 25 3 35 _9F _| g .
0H135=3; O 80=2,9% & -H A £ £3 & Jf- g
=1, & Ct = -50 ;/ T T T T
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Parameter Estimates |
Term Estimate Std Error tRatio Prob>|t|

Intercept 1.180366 16.14472 0.07 0.9420
1100135=3; Oi80=2 9 2F-KF AE=1, 2ICI  6.0314764  2.716107 2.22 _ 0.0307

total Calorie vs day, p 10.002926 10.23144 0.98 0.3327
female=1[1-0] 0.9519056 5.915744 0.16 0.8728
Lt0| -0.241855 0.307682 -0.79 0.4353
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4.5.2. LDL-C
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Parameter Estimates
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Term Estimate Std Error tRatio Prob>|t]
Interce 23 17A7ZA7 13 830(8 1.R7 0 0999
ent I[plasbo=0]""""1-0] 5.142729 2.48 0

12.751466

total Calorie vs day, p i 192661 -0.02 0.9845
female=1[1-0] -0.676023 5.123325 -0.13 0.8955
(S]] -0.533835 0.267335 -2.00 0.0510
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RSq=0.16 RMSE=18.916
P=0.0133+ f Parameter Estimates |
Term Estimate Std Error t Ratio Prob>|t]
Intercept 19.321875 13.96951 1.38 D0.1724
total Calorie vs day, p -0.906983 8.852941 -0.10 0.9188
female=1[1-0] -0.033721 5.118705 -0.01 0.9948
Lto] -0.507811__ 0.266227 -1.91  0.0619
5.8928611 2.350161 2.51
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4.5.3. ApoB
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_ Parameter Estimates |
P=0.0422+ Term Estimate Std Error tRatio Prob>|t]
Intercept 3.0971221 9.293728 0.33 0.7403
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Lol -0.090389 0.179523  -0.50 0.6167
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¥ Parameter Estimates |
Term Estimate Std Error tRatio Prob>|t]
Intercept 1.142235 9.37993 0.12  0.9035
total Calorie vs day, p 3.6570513 5.044373  0.62 0.5410
female=1[1-0] -1.361902 3.436992 -0.40 0.6935
Lol -IL.077525 1787k .43 0
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