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— BAARRS 2 BUAE bK s B & ILis 25— (OH) D,
IKFERIDERE R ERRFN

RAFIE, X TA
(kZAFAREKR &£2F, b 100044)

HE . BE 5= F SR e i 25— 4 4 % D,[25-(OH) D, | K-F B ¥ ks (DM ) 48 % S 4 K H
B AFHH e, FiE RIR201945F7 A—202046 Asti5 TR K FARERRS 1606] 288 km(T2DM ) B4,
DAL, BFRA, AL80%), WA A ETAFEIR, ZFAUNEST . A FHAST A DMARXSERE
K AR FIEEITH . 697 24 FlG iiF 25— (OH) D, i % M f 4% (FPG) (4B 4L e 22 2 & (HbAIC) ],
R CREEE (hs—CRP) . ffig[ &EE(TC) B =8 (TG) & EEREGREB(HDL-C) KE K
FaeE B (LDL-C) R ACEEMIEHR] £ EWEZ(LAD) A TAKKXHANZ(LVEDD) £ F
W4 R W42 (LVESd) | £ £ 4 f 4 (LVEF) | T4k, &R MRAEAXEESRA G, MAEITT
FPG. HbAlc, 25—-(OH)D,. hs—CRPK-F I, £FLLkit5FEL(P >0.05), FFRLUE ST 24 A )G FPG,
HbAlc, hs—CRP %5 B 404K, 25— (OH)D, 22 4 B 40 % (P <0.05) . #2474 57 24 A J& PG \HbAlc .hs—CRP 4578
I3 BT A%, 25— (OH)D, 8% 95 8 % (P <0.05) . W78 TC. TG, LDL-CK-F I, ZFRLAITFEXL
(P >0.05), #FRAEIT 24 BJE TC. TG, LDL-C K-FEx BAK(P <0.05) , FA&EIT 24 BlJE TC, TG,
LDL—C /K408 7 aT4K( P <0.05) , W& A LAD, LVEDd, LVEFtER, ZFRL%HFEL(P >0.05),
RAE 7 24 )6 LAD. LVEDd, LVEFLAD., LVEDd# % B404K, LVEF&TRA S (P <0.05), AP TT 24
JAJG LAD, LVEDd, LVESd#: /7 A&, LVEFEEYT AT & (P <0.05) o AFRALS K TR A RE T B P <
0.05), &t ZFRIRTRA T2DM &F fiF 25—-(OH) D, KT, #HY et fa BgRM, HESEEH, R

’k’@%r“o
KR - MR ZFAUR 5 i 25-(OH)D, 5 SHERF
hESEES . R587.1 XEAARIRED . A

Effects of metformin on serum 25-(OH)D; levels and the incidence
of arrhythmias in patients with diabetes mellitus

Jing-yao Zhang, Yuan-sheng Liu
(Department of Emergency Medicine, Peking University People's Hospital, Beijing 100044, China)

Abstract: Objective To analyze the effects of metformin on serum 25-(OH)D, levels and the incidence of
arrhythmias in patients with diabetes mellitus. Methods The 160 patients with type 2 diabetes mellitus (T2DM)
seeking medical advice in Peking University People's Hospital from July 2019 to June 2020 were selected and
divided into control group (80 cases) and study group (80 cases), and they were treated with liraglutide and
metformin, respectively. The therapeutic efficacy and the incidence of DM-related arrhythmias were observed in
both groups. The serum levels of 25- (OH)D,, blood glucose [fasting blood glucose (FPG) and glycosylated
hemoglobin (HbAlc)], hypersensitivity C-reactive protein (hs-CRP), and blood lipids [total cholesterol (TC),
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triglyceride (TG), high-density lipoprotein cholesterol (HDL-C), and low-density lipoprotein cholesterol (LDL-C)],
as well as left ventricular structural parameters [left atrial anteroposterior diameter (LAD), left ventricular end-
diastolic diameter (LVEDd), left ventricular end-systolic diameter (LVESd), and left ventricular ejection fraction
(LVEF)] before and 24 weeks after the treatment were also observed. Results The overall effective rate in the study
group was higher than that in the control group. There was no difference in the levels of FPG, HbAlc, 25-(OH)D,,
and hs-CRP before the treatment between the two groups (P > 0.05). After 24 weeks of treatment, the levels of FPG,
HbAlc and hs-CRP were lower but the level of 25-(OH)D, was higher in the study group compared with the control
group (P < 0.05). In both groups, the levels of FPG, HbAlc and hs-CRP were lower but the level of 25-(OH)D, was
higher after 24 weeks of treatment compared with those before the treatment (P < 0.05). There was no difference in
the levels of TC, TG and LDL-C before the treatment between the two groups (P > 0.05), while these indicators were
lower in the study group than those in the control group after 24 weeks of treatment (P < 0.05). Compared with those
before the treatment, the levels of TC, TG and LDL-C after 24 weeks of treatment were decreased in both groups
(P < 0.05). There was no difference in LAD, LVEDd and LVEF before the treatment between the two groups (P >
0.05). After 24 weeks of treatment, LAD and LVEDd were lower but LVEF was higher in the study group compared
with the control group (P < 0.05). The LAD, LVEDd and LVESd were lower, and LVEF was higher after 24 weeks
of treatment compared with those before the treatment in the study group (P < 0.05). The incidence of arrhythmias in
the study group was lower than that in the control group (P < 0.05). Conclusions Metformin elevates the serum 25-
(OH)D, level and regulates the metabolisms of blood glucose and lipids in T2DM patients. Besides, it ameliorates

ventricular remodeling and prevents cardiac arrhythmias.

Keywords: diabetes mellitus; metformin; serum 25-(OH)D,; arrhythmia

TATIG VA4 Won , B JRI% (diabetes mellitus,
DM) #8190 145 53 G2 90 93 6 2% LE AR DMAR 5
2~ 3 fFM, 2 BUBEJR K (type 2 diabetes mellitus,
T2DM) (5 DM 1 90% LA 1=, ANAX 23 & 1ok i 45 s
AR P R MRz AR, ELREAR £ 3 AL 4 n 0 I
HEMAEERIL, RLOBEELESRSE, FEOH
AT O SR MR LT RORE, HIE
5000 U 40 IS S - T A AR | fE T
W PTAR ML L OB A R A5 & R LA AR B
BE T S A O,

HAT, IR 2 R BEIRE | o % W 1 g4
R S R 2R 2 A YT, BT e R R
B, B T B 36 0 0 RO B,
KA B HAE T TR R 72, (R Z 40U B 4
JEL, AR RS A PR IESE, UK
AT R R TR AR I (AMP-activated protein
kinase, AMPK ) i# i , R0 NUIEERE, A8 T
W OIIRE, WMEALEEMRRE, RO
vt R H R IG PR i A B A OS5 AT L
Bii DM AH OGO AR B R AE o BRIk, AR5 i
T HERUNOH 1LY 25- (OH) D, 7K F K& DM AH G0 2R
WRA R, HAREMT .

1 #RSAEE

— g B

PEHL 2019 4 7 H—2020 4 6 H 5t i2 T b i K24
R EE B 1 2 ARUBH PR (T2DM) 3 160 151, 23 S Xof
MM TE AL, B 80 il . Xt HEZH rp T4 42 9], %2
PE 38 ] s A8 35 ~ 72 %, 34 (59.62 £4.32) % 5 fR it
8L 23 ~ 32 kg/m?, -1 (28.96 + 2.35) kg/m’ ; i £
2~ 104FE, 1 (5.63+1.75) 4F . WFoT 4 b 3B 1%
41 B, Lotk 39 il 5 4F IS 34 ~ 79 B, F 1 (58.63 +
4.28) % 5 VK i i 45 %0 23 ~ 35 kg/m®, - 44 (29.38 +
2.48) kg/m’; JGFE 2 ~ 9 4F , 1 (4.86+ 1.29) 4 . 4H
A bR e : OFF A b 2 RO R B 76 36 7 (2020 48
JiR) ) e T2DM 2 Wb 1 5 () R 2 5 I ) 243
% #1323 ARG, BT A 5 4% s @K
> 64 H o HEBRBRHE : & I 7™ F0E JR 9 I &
QO PR = B IR 2 OB DR s T A 1R R 45 5 ) T R
J 453 455 JT 50 A AR DR s B 4k e PR B s I A T
AR HMI AR s @A AR P L T
HHOAL e R O B DI Re R s @ A4
I3 HAEZIEE R Ry 4 R DRAY Hi
KGR 25 B 25 DRI AW S IRYT  ©
BEAEA & 3 50H BT A RE G L s DAL T 4L IR 9] i
FLI s @& s QX W 5E T 2 3 i AE e AR = . W
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SRR, A XU 2 RUBE BRI 4 1L 25— (OH) D, KT Bube HEJS R ARSI S )

H— BRI, 22 5 B G2 B (P >0.05) , 1]
X o ABIESE 2o b mt Ko N R BE B R A AR B 5
St (No: 2020PHE029) .
12 Fik

Xof B8 20 4 32 M 8 IRTR T, BB T A
G IR CPFZZ2 AR 1828 /), KA 3 mL/ 3, i S
S8J20210026) , FILAFIE K 0.6 mg/d, 1/, 1~2H
JE R R 1.2 mg/d, 1/, HRyF 24 .
WEFE A e 32 — WOBUIIE Y7, B IR = FOBUIIR CARS M
#FEW GRS A, AR 025 o/h, B 25 1T
H20174087) , %) i 300 5t 2 1 R /4K, 2 W /d 5 5 A 4
HASE WA 1 /0, 3 00d, 3R T7 24
1.3 EMIEER
130 g7 HREECH E 2 BURE R R B IR 18 F
(2020 4F Ji2 ) )™l 72 57 O AR AR v < VA 97 2 I b
(fasting blood glucose, FPG) < 6.0 mmol/L, &5 2 h i
Hi< 7.8 mmol/L N A FPGAE6.0 ~ 7.0 mmol/L, % J5 2 h
1A 7.8 ~ 11.0 mmol/L Ay A7 24 5 1L 48 K F- T I 4 ¢
fi%, 8 FPG > 7.0 mmol/L, % Ji5 2 h Il %> 11.0 mmol/L
NICRL . WA= +A R
132 ik FRERA CRERITHT. GIT24 4
J5 B R A N E K I 3 mL, Bk RO B T
W, A OO s U & B R TR AR R
FABRAE)WE FPC K-, BT ZNE (G
&0 H R e AR DU AE R BR A ) D
Ak 1L 21 25 (glycated hemoglobin Alc, HbAle ) /K 3F,
Mk kot e GRR & B B P AR YRl
AR A I 25- (OH) D,7K¥-, HRD80O %Y
4 H B AR AT A (BT SRS B T A AT FR 2 =)
I E I AR 7K F- o
133 Aw=E&MIERE IRITET . IRIT 24 B
HIVIVID E9 R (0 22 38 e 7 43 (56 e A 22 \1)
RGN 282 W 55 A0 2 AU, WA R P I S A
O TG 42 (left atrial diameter, LAD) 250> B &7 KK
1 N 482 (left ventricular end diastolic diameter,
LVEDd) . Zc 0> 38 Wi 455 K 3 N 428 (left ventricular end-
systolic dimension, LVESd) f& 72 /0> % 5 Ifil 53 %% (left
ventricular rjection fraction, LVEF) .
134 wiw R (AR CGE8RR) ) "k
DR E RIS e, ] TLC4000 B 12 31K 5l
BB R E A R G (RS E) R A RA

GBI N b I TP B N N I
KAV AR RO HER W (AT 4 = 0 3
L EE ) E B AR E (L E W sk
LU N NG R AN 72 R W B UL N 5
Sl OSSR ) AR T (F N AL B
Jr 2 AR BRI ) o
1.4 SFitERE

B o3 A R FH SPSS 23.0 et 4k 4k . g R
LR (%) R, WEANCKS ; £F6 R0 it
ORI E « 22 (x £ s) TR, LB AR5,
ANFE G TEZS 5341 LA A A2 Z80RA DY 4357 ] BE ML(P
P.O)FR, HEEMAESE Mann-Whitney UKH . P <
0.05 AEFAHGI=E L.

#R

M AT
W 52 20 5 &% 28 1 , 45 8% 47 B, B A BCR
93.75% ; %f R 2H S &5 16 191] , A7 80 51461, AT ROR N
83.75%, 2 x> Ki B , 22 7 A it B L (x°=4.006,
P=0.045), WFFRAHBXT A 5.
2.2 WHBYTHIEMYE.25-(0H)D,.hs—CRP 7k
FEbEs

Wi 4 ¥4 97 1 FPG . HbAlc , 25— (OH) D, , hs—CRP
KAV, 2R TG L (P>0.05) . BAIRIT
24 JE J& FPG . HbAle .25~ (OH ) D, .hs—CRP /K- L5,
ZRA G L (P <0.05) , #F584H FPG . HbAlc
hs—CRP 3%} BZHAIG, 25— (OH) D, B0 B iy o X i
Y1347 1 J5 FPG . HbAlc , 25— (OH) D, , hs—CRP 7K -
W, 25 A 5028 L (1=6.113,9.158 . 7.417 F
14.285, 34 P =0.000) , i4J7 J& FPG . HbAlc , hs—CRP 4%
IRITHIIK, 25- (OH) D, 8V YT A = o B ST AR YT i
J& FPG \HbAlc ,25-(OH) D, . hs—CRP /KF [ 55, 2 57
H G r R X (1=13.953.16.395 . 11.046 £1121.472, 1
P =0.000) , }477 )5 FPG .HbAlc . hs—CRP % 1A ¥7 Rij %,
25-(OH) D, BRITHI . W& 2.
2.3 WARTrHIFEMASKT LR

W4VRITHT TC. TG, LDL-C /K [bis, 5%
TG it 227 L (P >0.05) . Pi4LifRyy 24 J8 )5 TC .
TG. LDL-C KV I, ZRASHIT¥E L (P<
0.05) , A FE A Boxt RRZAAIR . P 4LIA YT 24 J J5 HDL-C
KPS, ZR LG L (P>0.05) ., %4
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®2 WAARTHIRMYE.25-(0OH)D,.,hs-CRPKFLLE (n=80, x+s)

payiiEe| 8.32+1.68 7.03 +0.86 9.69 £ 0.93 8.02+1.34 34.96 +6.05 43.35+8.11 8.65+3.02 4.98 +0.83

el 8.67 +1.39 6.12+0.77 9.78 + 0.88 6.39+1.45 35.72 +5.57 48.96 £9.16 8.71+3.14 2.84+£0.36
t{H 1.436 7.051 0.629 7.384 0.827 4.101 0.123 21.157
PAH 0.153 0.000 0.530 0.000 0.409 0.000 0.902 0.000

WWITHTE TC. TG, LDL-C/K i, ZRA5%IT FHK, Z5FAH ST %E L (1 =14.953, 6298 Fl
227 Y (+=8.930.4.023 1 3.689, ¥4 P =0.000) , & J7 7.625,31 P=0.000) , IGI7 I BIGITRIIR. W& 3.
J5 BGYY BUAG , WF 5% 4136 97 /i )5 TC . TG . LDL-C 7K

=3 MWAMAEKFILE  (n=80, mmol/L)

X REZH 5.99+1.02 4.72+0.76 1.89(1.21,2.65) 1.45(1.02,1.99) 1.25+0.29 1.21+0.28 3.55+0.94 3.03+0.84
Wt 4l 587+1.16 4.03 £0.64 1.93(1.18,2.82) 1.16(0.83,1.83) 1.24+0.36 1.23+0.24 3.61£0.86 2.67 £ 0.69

t/ UH 0.695 6.211 0.642 6.369 0.193 0.485 0.421 2.962
P{E 0.488 0.000 0.551 0.000 0.847 0.628 0.674 0.004
2.4 WAHAODESEHIEIRILE ZRIG T 2# 5 X (1 =1.915,1.057 . 1.432 F1 1.223,

Wi 41347 T LAD \LVEDd .LVEF [L#5 , 22 % tg P =0.057.0.292,0.271 1 0.223) , #F 58 41 ¥4 J7 Hi J5
2% B (P >005) . P 417497 24 B J5 LAD.  LAD LVEDd LVESd LVEF W #5, 22 56 G it % &
LVEDd . LVEF 4, 22 B4 %255 L (P <0.05) ,BF X (1=2.046.4.653,3.625 1 10.559, P =0.0420.000 ,
524 LAD . LVEDd % % HE 28 (% , LVEF 4% % B 26 5 . 0.029 F10.000) , ¥4 7 7 LAD . LVEDd , LVESd #76 J7

= N R=

%t WA 2194 77 B J5 LAD \LVEDd . LVESd . LVEF .4,  HI4i/N, LVEF BHAITRTR . W& 4,

®4 WALOELEMIERIEE (180, x£5)

payiite] 39.65 +5.41 38.12 +4.67 50.64 +5.76 49.63 £ 6.31 30.15 +4.67 29.76 +5.31 55.33+4.95 56.32+5.28

WFFELR 38.06 + 4.86 36.35+5.68 50.37 +4.85 46.32 +7.98 31.12+5.58 29.87 +£4.96 56.39 £5.58 63.96 +3.16

1 1.956 2.153 0.321 2.910 1.192 0.135 1.271 11.105
P 0.052 0.033 0.749 0.004 0.235 0.893 0.206 0.000
25 WMANDBREEERILE #*5 WMEOEIERERILE [n=80, (%))
2 EL N BV N 2_
28.75%, Zix K, 225 AT RN (X°=9.002, XA 3(3.75) 16(20.00) 4(5.00)  23(28.75)
_ 2% 4H 55 ot BB 4 Al
P=0.003), WFLALBMIRALIT. WS, oIl 1(1.25) 4(5.00) 3(3.75)  8(10.00)
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2522 1] SRASRE, A RSO 2 BUBE B FRE G 25— (OH) DK RO AR 5 2 2 B s )
3 itig A B, W TGF-B,~Smad3 5 5% 538 % , I 20 JlL

TSI DM YR YT A R AR A — R 2,
A 38 3 A1 W DR A SE S A L R A TR AL 2O
B AR L et R A R ANHT L v U A
Wi 7= A S AL & HE BB T 8% . SCHRAMM 28" F 5%
K, RS IR | A% BIA IR | A6 51 3 IR AR
RIS 25, — HOBUIRAE REAK T2DM £ & 0 i
FREREBRPR, LR LI, KR
FHOSUNICRT 384 i QT [R) 91 G 1R, X6 QT[] 91 JC W 1 5
Mt AH I OCT B ORUNOG s 2 E A O LA
B30 1 e DM A GO AR R H AR I i KRR (1Y
I R 5E -

AR 35 L T A & i A B /N A e A U b
A8 36 PR T 7= A % K 22 0 I 5 A HE % % 1t
T BRSO A e 20 v T BE T
P A S 2 T T AR 500 I S R 22 T i A2 BUIE
AR DA 3 00 JIE 28 S R A1 JE A2 I
LA R MG AT AL, T RS 0 B i
ST 9 W N BRI U PTG P R e R N 1 e e T
HEOCH T LSO Bl ik B R T e 2R
F, 1 — 2 UE S0 LA A 1 B A 8 5L T 2R 20
JIEAE S 2R 20, 38 0 IR S5 B AT, 3 B0 ILAE R L0 L
o0 M5 R R LR AL 0 T, DT R e A
Rw R AR . BhP g kB, — F OB AT $2
DCM K B HE & L 28 0 B o KU 16T 5K 3 356, AT
R B0 WL i 5 it , il R BB AL s T, AR
5% 240 B 2R A R L IR A, 5 3 /N X A0
WFFE 45 ARl , BLAS B 5T h B 5 413897 24 W )5
LAD .LVEDd . LVEF ¥J 0L TR 97 Hij A [5] A 6 B2, ]
i, HORURICRT B 3 R 0 5 A, R 0 R L 4
EP KT RE RS, W O H R . AT R R AT R
5 LPUF AL A : O3% AMPK . — B XU s 3]
M AMPK 75 1k, 40 i Akt &2 mTOR # R fk , T~ 8 & A
VR, O O S EA O TRE, O UER ., @
il 5% Ak 4 K P B, (transforming growth factor— 3,
TGF-B,) -Smad3 {5 5 f& i@ #% . A 5% K B, TGF-
B ,—Smad3 15 5 & 38 fi (9 3 0% 1T 5| A A E 0 2 WL
27 2 A, T BEL T A 5 i T s O = AT IR T AR
7 0 ILET 2 AR, — H UK AT 9 20 Smad3 5 iR
b, T TCR-B, ik , AT/ Hoid 5 1 i S 2 1

LA RR B RO D RE

A 2R D IR ZERPWE TN 1 S 15 2240 WA T 1 %
SEYY T, A VRO AR A R AR ARE B L T
RAEWIEE T RO E - . 25-(OH) D, 24k
Z DI, ol ] PPAR-S I% 1k , % i 7 41
21 LR 2 g 7 I ) A R AT IR Y s i
RHCPL. BLAL, R 0T BT PPAR—y ik, & #E PR B
TE LR IS ke i S P SR i, T2DM AR
i 3% 25— (OH) D, 7K F T 3, B A 25— (OH) D, K-
R LEAIE LR AR ER N ZE . RIEK SR R,
25- (OH) D, 1] F J SR-A1, CCR2 % ik , i it 25-
(OH) D, X BUAZ/ g 40 A 4k A= 28 D {55 19 20 M
AT AEJE A 15 DM A 35 4 AT B | G B0 T AE L .
AR Bk AR SEP W 5 iz, — HOWUIK AT 34 in ) & T2DM
BFE B 25(0H) D, Ko ARBFSE R AR YT
24 J& FPG . HbAlc . hs—=CRP . TC TG . LDL-C ¥J Lt X it
Z11%, 25-(OH) D, K- Lu X Rl /57, 5 Lk 418
FHALT , #F— 25 3 B — FOBUIICRT 42 7 T2DM H8 & 1l
25— (OH) D, 7KF-, V8715 4 /1 i A8 o 0 JHE Dt A
AT RE A = FOSUNCEL AT 38135 1601 7K1 400 ] JIE ] e g
HEICAE e AR T IR T H U i 44 R D &
Wi, Hoizhn Wy 5 3L BERORAA ¢, T JIE [
Kz gy MR TG 1) F 28 X o ZLEEOR™ . R I,
T FOBUNICRT B 3 A 3R L AKSF DA 4 T 1 3 25—
(OH) D, 7KF

i BTk, — W OXUICAT 42 7 T2DM R I T
25— (OH) D, 7K ¥, 1 5 1%/ il Big AR, oo 0 ==
B AR R kA . AR RANAE AR A
> REASR IR — SRR BOTE S SR B AR TR
FEACHE (G4 A 22 v B 58 06 52 9 47 R 491 > R
Bl DAUE SEAS B 52 45 3L, 2 — 20 i) W) — HE SSUBOXT o0
F A O WLAH L = 38 8 A DM A GO R R
s N AR B
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