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WZE . BH R Am BR(DN) &4 b Ak at A B8 8 7( TRPM7) LB 8 ¥ & @ —1(Sirtuin—1)
SERH, FARASILEIAR R, ik RE2020 4 12 A—2022F 11 A A AR K S G E I8 # 97 4] DN &
HAEADNY, 3 BE B AL 09 12040 2 B8 ok B A AE A AT IR, R ad 508 F IR EBrht B AR
7 TRPM7 84 &k, BB- 5%, 9% B X 38 40 ) o 3% Sirtuin—1 7K, KA Pearson 3% 57 DN & % #1275 TRPM7,
Sirtuin—1 7K 5 455K M09 40 2 b, SHiBat £ B & Logistic 24 & 2R 24 DN & & F sh kA5 108 E e B %
Z£R DNARIE, kER. o TRPM7, &8, FANRGHLES TREL(P <0.05) , DN Sirtuin—1,
BEART AT RRLL( P <0.05) , Pearson XS 4R E R, DN EH b TRPM7 5 2452 fi A4 (r =—0.247,P =
0.000), 5f#E2 E4%(r=0.415,P =0.000) ; DN # 2 d 7 Sirtuin—1 5 #2245 2 E 48 % (r =0.367, P =0.000),
5 Ak 2 fiAak (r=—0.505, P =0.000) . 5L DN & F ¥ Rkgmmis, £k, B, @8k, TRPM7KF
B TSP <0.05), 4k, #0245, Sirtuin—1 AP TAEFLA(P <0.05) . % BH Logistic i3 =12 57 2%
R 2T 24<0.89mmol/L [ OR=2277 (95% CI:1.521,3.410) ] . TRPM7>1.41 [dRz3.019 (95% CI:1.901,
4.795) ] | Sirtuin—1 < 8.81 ng/mL [ OR=2591(95% CI:1.657, 4.051) ] & DN % & 3 2 bk 45 1. 04 /&, T B
(P <0.05), Z&5i DN&#fiF TRPM7 3. f&iF Sirnin—1 BAK, HE 555K BT i, Aok
TRPM7 & 434 | Sirtuin—1&£ & 2 DN B & S IRA5ALH S B & .
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Associations of serum TRPM?7 and Sirtuin-1 with calcium and
phosphorus metabolism and carotid artery calcification in
patients with diabetic nephropathy*

Xiang Yuan-bing, Hu Yao
(Department of Nephrology, Affiliated Hospital of Chengdu University, Chengdu, Sichuan 618100, China)

Abstract: Objective To explore the associations of serum transient receptor potential cation channel
subfamily M member 7 (TRPM7) and silent mating-type information regulation 2 homolog 1 (Sirtuin-1) with
calcium and phosphorus metabolism and carotid artery calcification in patients with diabetic nephropathy (DN).
Methods Ninety-seven patients with DN admitted to our hospital from December 2020 to November 2022 were
selected as the DN group, and 120 patients with type 2 diabetes admitted to our hospital during the same period were
selected as the control group. The serum level of TRPM7 was detected by quantitative real-time polymerase chain

reaction, and the serum level of Sirtuin-1 was detected by enzyme-linked immunosorbent assay (ELISA). Pearson
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correlation analysis was used to explore the association of serum levels of TRPM7 and Sirtuin-1 with calcium and
phosphorus metabolism in patients with DN, and the risk factors for carotid artery calcification in patients with DN
were determined via multivariable Logistic regression analysis. Results The levels of serum creatinine, blood urea
nitrogen, serum TRPM?7 and blood phosphorus in the DN group were higher than those in the control group (P <
0.05). In contrast, the levels of serum Sirtuin-1 and blood calcium in the DN group were lower than those in the
control group (P < 0.05). Pearson correlation analysis showed that the serum level of TRPM7 was negatively
correlated with the level of blood calcium (r = -0.247, P = 0.000) and was positively correlated with the level of
blood phosphorus (» = 0.415, P = 0.000), and that the serum level of Sirtuin-1 was positively correlated with the
level of blood calcium (r = 0.367, P = 0.000) and negatively correlated with the level of blood phosphorus (r =
-0.505, P =0.000) in DN patients. Compared with DN patients without carotid artery calcification, those with carotid
artery calcification had longer disease course of diabetes mellitus, higher levels of fasting blood glucose, serum
creatinine, blood phosphorus and serum TRPM?7, and lower levels of blood magnesium, blood calcium and serum
Sirtuin-1 (P < 0.05). The multivariable Logistic regression analysis revealed that the level of blood magnesium <
0.89 mmol/L [OAR =2.277 (95% CI: 1.521, 3.410) ], the serum level of TRPM7 > 1.41 [OAR =3.019 (95% CI: 1.901,
4.795) 1, and the serum level of Sirtuin-1 < 8.81 ng/mL [OAR =2.591 (95% CI: 1.657, 4.051) ] were risk factors for
carotid artery calcification in patients with DN (P < 0.05). Conclusions The serum level of TRPM7 is increased
while that of Sirtuin-1 is decreased in DN patients, both of which are closely related to calcium and phosphorus

metabolism. Besides, high expression of TRPM7 and low expression of Sirtuin-1 in the serum are risk factors for

carotid artery calcification in DN patients.

Keywords: diabetic nephropathy; carotid artery calcification; transient receptor potential cation channel

subfamily M member 7; silent mating-type information regulation 2 homolog 1; calcium and phosphorus metabolism
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Wik 15} 5% 1A {37 38 18 7 (transient receptor potential
cation channel subfamily M member 7, TRPM7) J& T &
I 32 (A 280, T 25 A0 i AR S Ak IR JIR Kk
TOBE TRASI R, AT LB, TRPMT 53K
k5 BB RSP I R R AT G TR
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PEHL 2020 4F 12 H —2022 4F 11 A MA#B K 24K s
= BE iR 19 97 6 DN JR 35 7E S DN 41, 4F % 22 ~
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1.2 MANSHRERE

121 #hadzg ODN A4 CBER I B % B 1A
LR ILPL(2014 4 Ji ) )7 DN (1912 Wi b e, 12 M
JJE 5 (chronic kidney disease, CKD) 43 < 2 1] ; @ %
HR A A5 4 e ] 2 OB PR 995 B 16 4 B (2020 4F i) )™
HAH S 2 bR

122 Heredr O A 52w S 24
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PR A . S I . mALEF . JRFEA . SH
[ . Hh =R L % AR AR IE [E BE (high
density lipoprotein cholesterol, HDL-C) . k% EE 5 H
AH[E S (low density lipoprotein cholesterol, LDL-C) . [fil
1.4 SEMIGLEERGEHE KNG MFE TRPM7

KA Z A H A BE 24 h NG R A5 6 B i ke
5 mL, 3 500 r/min £5.0> 10 min, B F 3 WARAE T 0K 46
Fe W o SR OS2 B A O6 @ i RS B I
(quantitative real-time polymerase chain reaction, qRT-
PCR) K6 32328 2 1175 TRPM7 f 63k . PEFE RNA 41
A7) 6 (bt 38 ) 3 5 P B R A B A $ B Ak
JELIL B RNA 2R T RNA 33 5% 5 &5 (b nt i B S i Rt
HABRAFD) A B cDNA, FI IR 4040 6 6 BE 1 (R
SCARAE R AR A R | ) A DU TRPM7 . 52 2%
4::94 CHAEM: 4 min, 94 CAEME 15,65 CiB A 30 s,
140 4 FEFF . TRPM7 IE [115]9) : 5'-TACACCTGTG
CCTCCAAGAG-3', [ 5|4 : 5'~ACCTCCTCCCATCT
CCTCTT-3', K J& 158 bp; -actin I [A] 5[4 : 5'-GCGT
GACATTAAGGAGAAGC-3', JZ [ 514 : 5'-CCACGTC
ACACTTCATGATGG-3', K J& 180 bp. 74 ¥ 51 i 75
N 4 EAE PR A BR S | S B, SR 270 it
TRPM7 MX} 55 .
1.5  EEEX S IR FHR 3G 46 I 575 Sirtuin—1 7K

K A BE G g W B i 55 (enzyme  linked

immunosorbent assay, ELISA) % M 32 ik & Il V&

Sirtuin—1 7KF o I & [ LSRR A YR A
PR
1.6 SRS RMAN

FAEZIRH AL 24 h W /R2S IEH K INAE 4 mL,
K B 8 A Ak 4 A AR I i 5 | i 5l K AR K
Hic 30 & 35 Pl O r 2R R T IR A R PR R R
1.7 FshRk$51L

32 AR WOF BN, Sk O 1) — 0 O 58 43 7% 68 S
T, SR R (0, 22 5 ) 75 12 W (URS: £ 22 120 1 35 38
Jok A% I, BB R SRR 10 MHz, I+ 51 50 ik h )2 N
JI6% JE ¥ (intima media thickness, IMT) , IMT>1.2 mm Il
I R BB RS . MR R 1 AE AE 39080 DK S Ak
ARG LAl s AR
1.8 SHitEFHiE

B o3 A1 R FH SPSS 23.0 Gt dk 4k . RO
PLIGE + i 22 (x £ 5) Fon, HAH ¢ 450 5 T E0%
RIS R 5% (9% ) o, HLEEHH xR 56 5 A S 1 43
B Fl Pearson i , 52 1 KL 2 19 43471 22 A 3 Logistic 14
A EIFFBR . P<0.05 W EFAGH2E L.

2 HR

DNASRBASZEELERILR
P 20 ) R R AF I BMIL, R A SR B
P2 MR MM HLAR, 48 S KL, 22 R TR ST
B X (P>0.05). DN 5%} 084 il JLEF | JR R &K
PR, ks, 22 R A Gt eE B L (P <0.05) ;
DN 21 ift LI R R AR TR IR . DLER 1.

2.1

x1 WMABREELABIR
gl Bzl ﬂi@/ BMY/ WA ﬁﬁﬁ_ﬁﬁ/ ff}ﬁm;%/ LT Eé?g/
1 (%, x+s) (kg/mz, X+s) 151 (%) (4E, x+s) (mmol/L, x+s)  (umol/L, x+s)  (mmol/L, x +s)
XHEAZL 120 71/49 52.05+7.81 22.15+4.58 58(48.33) 8.46 +2.08 6.24 + 1.46 125.17 £ 12.43 6.45 +2.04
DN 97 58/39 52.52 +7.86 22.59 +4.61 49(50.52) 8.96 +2.12 6.52 + 1.62 381.68 +25.64 22.64 +5.12
11 ME 0.009 0.439 0.702 0.102 1.746 0.856 96.494 31.681
P{E 0.925 0.661 0.484 0.749 0.082 0.394 0.000 0.000

2.2 DN@AE5tER A £ & M iF TRPM7, Sirtuin—1
K3

DN 41 5 % B8 40 1fil % TRPM7 . Sirtuin—1 7K *F Lt
B G RE, ZR A S FE L (P<0.05) ;DN
1ML 7% TRPM7 & F X B8 41 | Sirtuin—1 X T X%+ B8 41 .
W2,

2.3 DNAGIHRABHFHBENE R IR S
&5 b 3

DN 21 5 %F HR 21 £ 3 i %5 | of B % 29 50 ik 45 1k
RIE, & K S, ZER ARSI ¥R L (P<
0.05) 5 DN £ 1fil 4545 T X HE 2, it g K% 290 3l ok 5 A R
XA, W3,

- 88



5512 4]

[ ICEE, 5. WRARR B R B L% TRPM7 | Sirtuin—1 545/ 0t

FUEIKES HHIAH S

F 2 WHEEMFE TRPM7.Sirtuin—1 K FEEEE

(x£s)

payiitiil 120 0.64+0.23 12.17 £3.15
DN# 97 1.49 + 0.56 8.24 +2.46
tH 15.130 10.055
PH 0.000 0.000

*3 MABESBHRIERIAZNPKSUER LR

XFHEZ 120 2.32+0.74 1.27 £0.25 13(10.83)
DN# 97 1.87 £0.43 209+0.64  32(32.99)
T 5.307 12.878 16.020
PlE 0.000 0.000 0.000

2.4 DN £ 1% TRPM7, Sirtuin—1 7k T 5 §5
R RIHE K 1%

Pearson # ¢ V£ 43 #7125 IR i /R , DN & & 1175
TRPM7 5 1fiL 45 & 7 A1 56 (r =-0.247, P =0.000) , 55 Ifil.
B 5 A 56 (£ =0.415, P =0.000) ; DN i 3 I %5
Sirtuin—1 55 IfiL 55 5 1E4H 3¢ (r =0.367, P =0.000) , 5 Ifil
s 52 17 AH 56 (r =—0.505, P =0.000)

2.5 DNEZEEFZAKBURERERS T

5 b 2 5 AR A5 4k 41 DN B 3 B8 PRk 72 L 25 R
MBS | L UEF | LB TRPM7 | 4% | 45 | Sirtuin—1 [
B, K8, 25 WA SR E L (P<0.05) ; 554k
ZH0E DA s R L I IR L I ULEF | il % L TRPM7 7K
S TARES AR A i BE | I 45 | Sivtuin—1 7K A TR
AL, W4,

&4 DNEEIDZNKSUNBRRZSN

B[22 e 65 38/27 52.34+7.34 22.52+4.53 32(49.23) 8.44 +2.06 6.23+1.42
i 32 20/12 52.34 +7.34 2275 +4.58 17(53.13) 10.02 + 2.64 7.12£1.68
118 0.145 0.328 0.234 0.130 3.229 2331
P{H 0.703 0.744 0.815 0.718 0.000 0.022

JEAG 1L 317.51£23.43 22.45+5.16 434+ 145 1.42+0.32 1.12+0.27 2.63 £0.54
54k 512.03 + 34.62 23.04 + 5.28 4.42+1.49 1.49 £ 0.36 1.08 +0.24 2.67+0.58

1/ xME 32.645 0.525 0.253 0.972 0.711 0.335

P1E 0.000 0.600 0.801 0.334 0.497 0.739
A MG T M T B (ol Txs) TRNT Gxo)  Simin-l/ gl $x9)
E[27 0| 1.05+0.32 216+ 0.64 1.68 +0.34 1.17+0.43 10.45 +2.43

| 0.74+0.16 1.28 +0.54 2.92+0.78 2.14 £0.68 3.75+1.02

1/ x*MH 5.328 6.689 10.922 8.558 14.931

P{H 0.000 0.002 0.000 0.000 0.000

2.6 DN FEE M BhAkS5 R % B 2= Logistic & 47 [
VA5

DL DN i 35 2 15 G I 2300 3l Ik 8 Ak A oy R AR
(B=0.2=1), URRZFMhERAGITFAE
SR8 AR A PR e e R L S W L L L o ¢
(< 0.89 mmol/L = 0.> 0.89 mmol/L = 1) | IfiL 45 . M8 .
TRPM7(< 1.41 =0.> 1.41 = 1) FSirtuin—1(< 8.81 ng/mL. =

0.> 8.81 ng/mL= 1)} [ 48 it #17 £ [ & Logistic &
A AT (51K HE S 0.05, HEBR K HE R 0.10) , &5
B R ¢ I8 < 0.89 mmol/L [0 R=2.277 (95% CI:
1.521, 3.410)]. TRPM7> 1.41 [ O R=3.019 (95% CI:
1,901, 4.795)] . Sirtuin-1< 8.81 ng/mL [OR=2.591 (95%
Cl:1.657,4.051) /& DN &3 50 0 i85 Ak 1) £ o ] 3
(P<0.05), W35,



PR H QB 533 %
&5 DNEEMFNEKIEN L EZE Logistic F B A SE
. 95% CI
EESs S, b Wald x P8 OR

AR R

k=3 -0.823 0.206 15.961 0.000 2277 1.521 3.410

TRPM7 1.105 0.236 21.923 0.000 3.019 1.901 4.795

Sirtuin—1 -0.952 0.228 17.434 0.000 2.591 1.657 4.051
3 iTig B, BB 7ol i VSMC I8 T A m) il A oAk, B

B AR TR [ R PR (0 B IR TR BOH 25 IR 1
BT P A T DN AR R s BRI R L B 3
RAREZ —, KIR AW, ™ 5 JE R B R
@ ", DN R A5 B UiResz it , 75 5 5 R PR A
ZAL, H DU s A = AL 2 UL, AU KBS AN
B0 RURSE 1, 35 2 Jik S Ak 5 380 DN SR & A0 1T
BN Y = A R B R L AR B = A R
Bt PRt RS IE B A S e b TR
HWIPEAL DN B 35 110 55 1 A I S 351 s Bk 45 Ak 1% 0, mT
KB iE TAERY IE & T R S A 4

TRPM7 J& — Bl HL A7 25 11 3 il 0T 445 44 17 BH 25
FAE I, A R T A RS Y PR 2%, A R AN I N
SNEEES T VEEES TR A, GATICA SRR 58 & BE,
P TRPM7 2235 1T 25 5 1l 45 (938 i M, W7 1 2
RERRE MG . ASHFFT 45 A B, DN 41 1L ¥ TRPM7 AH X}
Feik & T AL, #2781V TRPM7 78 DN B
ek, ATAE S TRPM7 5 3 3k 1] S5 8040 i iy
RS 3, ok B TR A — SR A A 2 A i
BN B IR, TR BRI E N, T RE
WE, A S 5 DNIEE . ARBFEEE R WK, DN 4
I8 VR T X6 BEA, il w8 T 6 B s TRPMT7 5 15
SEHAHSC, 5B & E ARG, #2 78 TRPM7 S8 R ik
55 DN B 1 S s AR A OC . R R T RE O DN &
AR BT Re R E , v B NS E O R,
S E LS B0 AL, M TRPM7 = &35 5 15 Thfig
5 5L IE A 56, BOa] HED TRPM7 55 DN 55 2 10 45 i
R ZEALA & AWFIE 4S5 R BoR, 8510 4 7
TRPM7 A X ik i T AES5fb 4 ; H TRPM7 = & ik
& DN B 20080 kA5 A 1 fE 5 &R, $2 7R TRPMT &
Ik 5 DN B LA S8 k5 LA 5¢ . TRPM7 J&—
Fofr T (10 B B P A G, AT A T I 7 U LA A
(vascular smooth muscle cell, VSMC) , i 33 & 37 i i
BB T HE S5 0 B, BEAEFR &

A A S AL R M FEY ., B, 2B 3 I TRPMY
1o 2% I8 AT AR A I AR ST WA AT, 2 T 3 50 3 ik 5 Ak
4 K A IRV o

Sirtuin-1 J& FUCERA W E AR, ZRET
B E O REAEALSUh T R LR PR SR AL
P A A AR FH O3 B R A8 |, 32F 17 ZE 28 DN 1955 175
HERES R AN B0 25 B B | Sivtuin—1 7] I8 I 58
PR 110 0 0, 4 T 0% fie ik 4 0 S0 /NS I R A i R
FEY . ARWFIESE SRR, DN 4 L7 Sirtuin-1 11§
TRf B, 4878 M3 Sirtuin—1 75 DN 8 % B A%, 5
2l IR IR A AR — 3 R U Sirtuin-1 35T
T 18 15 #% I F = kB (nuclear factor—kB, NF—kB) {5 5
W75 R B IR R AE R Bs RT 0 2 AR A N B,
FOLYNME K R A T, W E E TR, NS 5
DN kA R JE . AP 45 3R WY, DN ZH il 45K 7%
WA ZH | LB = T X% R 2 5 Sirtuin—1 5 1085 52 1F A ¢,
55 1M B 5 7 A O, $2OR Sirtuin-1 7] 2 5 DN B3 1945
BEAC I A . TTAE A Sivtuin—1 K 3K 7T S B )
BT B, A5 /NS O 5 A B R A S ot K
S TF R, T LA K P R4 A 2D A 2 B T R
B LSRR, #5404 DN B3 103 Sirtuin-1 {8 F
JE4E L 2H B 3 ;B Sirtuin—1 K F2 352 DN £ & #ish ik
A0 B At ST fE B R ER o B2 K Sirtuin-1 7] 2 5 DN &
S Bk A A R IF AR S A 0 IO AR AR W .
Sirtuin—1 7] 38 5 545 VSMC T N 2 — B AL B E W
I FHBE 20 B 40 35 o DT R A8 el R ok U % i A5 45 A
75 57 APV 5 % B ALY Sirtuin—1 7K S [ 1T 14
TS S ik s B A Ak Y R B 1, P IA A Sirtuin-1
PR T 5 DN B S8 PR AESAb A 56 . I K b nT 3
Tof W 0 1fi 9 TRPM7 . Sirtuin—1 7K V728 16 5 i #F DN i
e A I 2R L S B0 B kS AL Y i fE AL L
A A L AT A R A AR A I R N I
B
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25 b rig , DN B K Il 7 TRPM7 Ft & | Sirtuin-1
BEAC, P 5 5 A A % U AH G, H TRPM7 = &3k |
Sirtuin—1 i 3% 35 /& DN 8 35 3 20 JIk 55 1k 1) 2 37 A8 B
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