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[Abstract] Objective To investigate the correlation between 25 hydroxy vitamin d[25(OH)D] and in-
sulin resistance(IR) in patients with type 2 diabetes mellitus(T2DM) infected with severe acute respiratory
syndrome coronavirus-2 (SARS-CoV-2). Methods A total of 892 inpatients with T2DM complicated with
SARS-CoV-2 infection in the Affiliated Hospital of Nanjing University of Chinese Medicine from January 1,
2023 to December 31,2023 were selected and divided into group D1(<{12 ng/mL),group D2(13—16 ng/mL),
group D3(17—20 ng/mL) and group D4(=21 ng/mlL) according to the level of 25(OH)D quartile, with 223
cases in each group. The clinical data of each group were compared[ including total cholesterol(TC) ,high den-
sity lipoprotein cholesterol(HDL-C) ,low density lipoprotein cholesterol (LDL-C), triglycerides (TG) , fasting
blood glucose(FPG) ,uric acid(UA) , glycosylated hemoglobin(HbA1lc),24 h urinary protein(24 hUTP) , fast-
ing insulin(FINS) ,etc. ]. The influencing factors of homeostasis model assessment index(HOMA-IR) and the
relationship between 25(OH)D level and IR were analyzed. Results The age, HOMA-IR, TC, FPG, FINS,
HbAlc,LDL-C and 24 hUTP levels in group D2, D3 and D4 were lower than those in group D1, while the
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HDL-C level was higher than that in group D1 ;the levels of TC and FPG in group D4 were lower than those in
group D2 and group D3, HOMA-IR was lower than that in group D2, while the levels of HOMA-IR, UA,
HDL-C and LDL-C in group D4 were higher than those in group D3,and the differences were statistically sig-
nificant(P<C0. 05). 25COH) D level was positively correlated with age and UA level(P<C0. 05) ,and negatively
correlated with HbAlc, FPG, HOMA-IR, FINS and 24 hUTP levels (P <0. 05). HbAlc, TG, HDL-C, 24
hUTP,25C(OH)D levels were independently correlated with HOMA-IR (P <0. 05). The risk of IR in group
D2,D3 and D4 was 0. 948 times(P =0. 032),0. 941 times(P =0. 025) and 0. 854 times(P =0. 001) higher than
that in group D1,respectively. Conclusion After SARS-CoV-2 infection, the level of 25(OH)D in T2DM pa-

tients is closely related to IR.
[Key words] Type 2 diabetes mellitus;

spiratory syndrome coronavirus-2

2 BB R CT2DMD J& HLAR JBR & 2 H5HT (TR A i
5B 40T fig AR S B HEBR . T2DM
2 R TR 1 (SARS-CoV-2) 19 5y A HE AN
I PR 5 DL 1 A 35 1 5 5 A DG BF 58 IE 52 T2DM |8 %
25-% 44 % D25 COH) DJ/K - 3% i f 4% . 72 AR
PR AR ZE L FE R B 25 COHD D XA B s o 15 45
A BRIEMY . £ SARS-CoV-2 KT 5 F . %
TR 25(OH)D K- T2DM H3#% IR (495 2 #F 57 %
F UL ARBESE XTI Ye SARS-CoV-2 J5 i) T2DM M
FHARE 25 COHDD 7K ARZS S B & 2 68 55 48 br kA7 1]
JBE A BT IR T 25(OHDD K ES IR KR, B
FE I PR i3 TR 42 BEHT 11297 LB R 7 3R I .

1 BEMERHE

1.1 — %R EE20234E1 H1HE12H31H
A At R 2 R A B B2 e I 43 R T2DM 45 3 SARS-
CoV-2 JEYL iYMEBE 3 892 ], Horb 3B 511 4], & 381
B, A9 AFFUE : (DFFA 2020 4F 48 5 2% 23 5 PR i 2%
Gyax R AR E 2 BB PR E B A 18 B 1912 W AR
WET () B DA 1 IR SARS-CoV-2 e . HERR bR
W - (1) A 5| Ak & i 0T B WA E 1) 32 90 [ R IR 5% Bt
RSB T I T B S 4 i UL IET Y BR SR N
T 30 mL/min, 8 N AR ALK TH%E T 2.5 (5 1F
R, BHLL R KR TR T L5 i IEW B
BED J5 (2) P a5 (3) i J3 B e ™ o A0 40 46 IO IR
A5 (ORI R w5 AR 25805 (5) AR RN 5 (6)
GO NSRS B . R4 25(OHDD 4y
PR K B B 4 D1 4H (<12 ng/mL).D2 4
(13~16 ng/mL).D3 41(17~20 ng/mL) 1 D4 41 (=21
ng/mL) . B4 223 ], A B HNNG [F R A 5T AR
VLI T BEBEAE BEZE D1 23 it (2021NL-129-0D) ,

1.2 ik WHERE A AR B A B B
TREE i L BEIS W R TR s SRR, T A R AR
8 h DL b RS JE#F bk, >R FH AU5821 4 A sk

25 hydroxy vitamin D;

Insulin resistance; Severe acute re-

Ak B ASCRS: 0] AL T B CTC) 8 % 1 g 26 1 R [ s
(HDL-C) iK% B g 8 11 H [ FE (LDL-C) L H il = fig
(TG) .55 g 1% (FPG) L BRI’ (UA) K5 R A Bio-
Rad D-10 2 B Ak 1 21 2 11 (HbALe) ZKF 5 2R co-
base 602 Hi k2% & 5t 50 9% 23 Ar XA 25 COHD D /K
V. R4 A SR E B A A BA 400 Wl E 24 h
PREE A E # (24 hUTP)Y K-, R Centaur-XP 4 H
BNk 2 & G 3 BT A 5 4 16 g 5 2 (FINS) K,
R AR IR $8 5 (HOMA-IR) , i+ 5 A R : HO-
MA-IR=FPG X FINS/22. 5,k HOMA-IR=>2.69 J
FETE IR MIARE .,

1.3 Siiteghbs R SPSS25. 0 #F ik f7 40 it 2
W, FFEIESA TR TR, o+ £, 4l
PO SR I B TR 3R T 28 431 5 A9 6 O 25 53 A1 19 1 8 9 )
Ui £ (iU A i B0 [M(Q, - Q) 1387 » 4[] HL R
i Kruskal-Wallis H #:36, %] Pearson. Spearman
AT 00T 25 (COHD D K 5 HABIE AR K &R .
K 2 505 0 M A 40 Bt HOMA-IR 19 5% 1w [A]
% R H logistic MIHELR 2347 25 COH) D K5 IR
MRFR, P<0.05 HESAGITFE X,

2 & *

2.1 SABFWIRFEILE  D2.D3.D4 4 H4F
# . HOMA-IR K TC,FPG,FINS, HbAlc, LDL-C, 24
hUTP AKX T D1 4, i HDL-C /KF & F D1 4H; D4
HEE TC.FPG KPR T D2.D3 4, HOMA-IR fik T
D2 4,11 HOMA-IR &% UA,HDL-C,LDL-C /K¢ & T
D3 4, 2 m WA g it L (P<<0.05), Wik 1,

2.2 25(OHDD KV 5&EIEARAH AL BT 25(OHDD
P 5 A4FE . UA K 2 IE A6 (P <<0.05), §
HbAlc ,FPG,HOMA-IR,FINS, 24 hUTP /K ¥ £ i
HHK(P<C0.05), W 2, MW FH 5B 8RN & DE 5%
Wil 2R 55 25 COHD D ZKSF 5 HOMA-IR 7K F 45 & i
X Gr=—0.178,P<0.01),



HREHT A 202542 A% 41 %% 28 ] Mod Med Health,February 2025, Vol. 41,No. 2 e 295 -

2.3 ¥ HOMA-IR #9 Z R £ [ 134 LU
HOMA-IR iy A 742 £, DL AR #% . TC, HOMA-IR, UA,
HbAlc,HDL-C,TG,LDL-C.24 hUTP Fl 25C(OH)D
RHHZEENITZ B L LRI 5, 45 R BoR,
HbAlc, TG, HDL-C, 24 hUTP,25(OH) D /K ¥ 5
HOMA-IR 37 AH 3¢ (P <<0. 05) ,

2.4 25(0H)OD K5 IR X &M logistic [B] 174y

Br LA D1 ZHAZ M. 25(0H)D KF i 10 4 50k A
AR H IR S A 53R4T logistic [ VT4 #7, TE# IE 4F
#% . TC, HOMA-IR, UA, HbAlc, HDL-C, TG, LDL-
C 124 hUTP J5.D2.D3.D4 4l & A= IR 19 XUBS: 43 5]
JE D1 4 0. 948(P =0.032).,0. 941 (P=0.025),
0.854(P=0.001), W% 3,

=1 BEHBERKABILE

21 51 n FRIMQ,.Q,), %] B/ on/n) TCIM(Q,.Q,) »mmol/L]  FPG[M(Q,.Q,),mmol/L]
D1 223 68(50,74) 98/125 4.38(3.59,5.16) 6.75(5.37,9.15)
D2 223 65(51,69)" 125/98 4.41(3.59,4. 971 6.53(5.20,8. 1™
D3 223 61(52,70)" 132/91 4.35(3.58,4. 99 6.26(5.26,8.06)™
D4 223 59(48,71)* 156/67 4.24(3.50,4.94)" 6.06(4.95,7.78)"
2 51 n  FINSIM(Q,.Q,).pxIU/mL] HOMA—IR[M(Q,.Q,)] UA[M(Q,.Q,) »pumol/L] HbA1[M(Q,.Q,), %]
D1 223 11.77(7.22,17.75) 3.31(1.97,5.93) 298(232.5,370.5) 8.8(7.3,10.8)
D2 223 10.05(5. 43,14, 96)" 3.00(1.66,4.92)™ 297(239,356) 8.3(7.0,10.2)"
D3 223 9.32(5.60,15. 28)" 2.53(1.55,4.37)® 299(248,376)" 8.0(7.0,10.0)"
D4 223 10.22(5.27,14. 75" 2.72(1.41,4.48)" 314(247,388) 8.0(7.0,10.0)"
25 n  HDL—C[M(Q,,Q;) mmol/L] TGIM(Q, -Q,) »mmol/1.] LDL-C(x %5 ,mmol/L) 24 hUTPLM(Q, -Q,) »mg/24 h]
DI 223 1.19C1. 04,1. 36) 1.37(0.97,2. 14) 2.5474-0. 88 117(66,350)
D2 223 1. 22(1. 05,1, 40)* 1.44(0.99,2. 17 2.4940. 82° 99(52,180)"
D3 223 1. 20(1. 06, 1. 40)™ 1. 37(1.03,2. 05) 2.4040, 75® 79(50,150)"
D1 223 1.22(1.05,1.48)" 1. 24(0. 86,2. 04) 2. 4470, 85" 80(52,135)"
.5 D1 41H 4, P<C0.05; 5 D4 41 H 4%, " P<<0. 05,
25(OH)D K F 5 ZIERAEXES
I H HE Y HbAlc TC FPG HOMA—IR UA FINS  HDL—C TG LDL—C 24 hUTP
r 0. 086 —0.094 —0. 055 —0.104 —0.123 0.072 —0.090 0.055 —0.062 —0.054 —0.169
P 0.010 0. 005 0.103 0. 002 <<0. 001 0. 032 0.007  0.103 0. 066 0.106  <C0.001
x3 25(OH)D K FE 5 IR X B/ logistic B T4 7
215 n B ] iR 2 HiA 3
DI4 892 1.000 1.000 1.000
D24 892 250(0. 839~1. 862) 1.081(0.717~1. 630) 0.948(0. 619~1, 454)
D34l 892 1.095(0. 738~1. 624) 1.088(0.733~1.616) 0. 9410, 595~1. 359)
D44l 892 0. 895(0. 605~1. 324) 0.896(0. 605~1. 327) 0. 854(0.573~1,273)
T BER 1 MR BIE s BB 2 RS TEAR I BE 3 KX R4 i . TC.HOMA-IR .UA .HbAlc . HDL-C, TG ,LDL-C fl 24 hUTP,
3w T2DM 49 25(OH) D Bk Z ek N &7, A B
AW I 4 JE BoR ARG SARS-CoV-2 () T2DM  {IESE AR/KF /) 25(OHDD 5 IR 3% M %, X — S5k

BE P .25(OH)D K FEH HOMA-IR &A%, H A
W EAE ) AR IS . 25 COHD D K455 HOMA-IR £

AR, TS 058 & B, B H X IR Bk 1
mﬂﬁ%%mﬁﬂﬁ$/'\$f%bﬁ 25(OH) D Jg » HopH g

FRB KB b SE AT AT B 3% . BETEAT S R BLL IR 2

BT, 6F T2DM H 48k

TE A [R) ol i A4 % B Y R b R B — oD
Yt SARS-CoV-2 J§ 25(OH)D
K5 IR KU 22 8] i i 58 #5720 0L, SARS-CoV-2 X
i DR 96 22 B0 2% BT X I A e D
SARS-CoV-2 J&H 35, 8K 25 (OHD D KF 5

A W5 R AR



e 296 - HREHT A 202 F2 A% 41 %% 28 ] Mod Med Health, February 2025, Vol. 41,No. 2

9o I 7 R B AR TR R AE S 3 G HR , 7E R R AR
I T AN At A 3 RV SR ) ST O BR AR SR A7 AE
HE— B F W T 25COH)D B o,

1EJR Y SARS-CoV-2 i) T2DM B # #.25(OH)
D /K FRIBE 5 IR XU 77 78 A G 1, 2 BiF 5% 3 2o [7] 15
ST 7R T 25COHD D 5 IR KUBS (1) £ AH OC 1 45 2R 1
~.D2.D3.D4 4 & 4 IR B KR 43 %) D1 41 Y
0.948.0. 941.0. 854, ¥k B % 25 (OH) D 7K F 4 F+
L IR AU i 5 AR, A F 98 R B 7E & AN TRl K Y
IR RS R e 2 D B2 RS T B
T B JBERR B A R T B A2 B i — 2P SRR T 4
A D TR 5 I I R AR R AR T AR B SE
R BN BR 25(OH) D KF5 IR #K4h. HbAlc,
TG.HDL-C.24 hUTP /K5 IR M 57 A %, #2751
BERE AR PR AR R AL R E A R E 5 IR % UIAH
5 X 5 REEE B I A SR M — B, AT AL IR TR
RN KT &, &Y SARS-CoV-2 Ji 25(OH)D /K F
& IR &AM ST fa i &K .

HAr, & F T2DM B & 7E &Y SARS-CoV-2 J5
25O D 7K F 5 TR & & M4 HIBLHI 8 A W1 64 e B
REAEAF 58 4 75 AT RE B LR 2« (1) 25 COHD D 3 48 % 4o
A AL W it A 1 BE ) 0TS A2 R (PPAR) /Y 8 . TR
PPAR-3, REAR R & 22 /K7, DA 38 i B A4 Xof e & 25 19
BURET , (2)1,25- TR EEYEAE R D, Gl A5 A
B AN R AR 3R D A A AZ A, DT 0TS AH OG5 SR
DR R 0 K A s TR IR A A B R B 4 i 2 i 4
IfD 52 4% 30 ok TS A RS 1 A LR Ca® ' T AT
I i — AL N ML A A R R R (D i
R Dl 5 R AL 2 R A4 R E T RE , s
JUL PR 2 2RI R s 240 JH Xk B ) 408 BRI 5% 32, T o
IR™, HHFFEEM,.25(OH)D = 5 SARS-CoV-2
JRR YL (1 71 B T AR W R IBE R L X PN I R RT BB E i 4
JE RO A R i A R K R AR 2 3R 8 R I A4S
B sk G,

Zi F R, &Y SARS-CoV-2 ) T2DM H# 25
(OHDD JKF5 IR M7 AHSC, B E 25 COHD D 7K 1#Y
Thim IR 09 % A2 RIS B AR . 45 o) It B 2 3 i A A% 1
A /b PR AT R A BT EGE IR A7 25(OH) D
ATRERVAYT IR B —FOB SR m . A 54T — 2 1 )
B - () oA B8 A1 W I s 4L 1 R X B L O i T A A Jek
%t SARS-CoV-2 BB IR B # 25(OH)D KF 5 IR
OEFR . (2) A WFSE Sy Inl i M BF 5%, K RE B iR 25
(OH)D 7K -5 4 bR 5 £ 5 7RI Yt SARS-CoV-2 J5 i
HREM R, GOARPFRA T ERHN I, K FE
rh S 24 P I LA TR A R BF 5 5 SR Y 5

S % 3k

[1] ANSARI S.KHOO B. TAN T. Targeting the incretin
system in obesity and type 2 diabetes mellitus[]]. Nat
Rev Endocrinol,2024,20(8) :447-459.

[2] BIELECKI M, PATEL D, HINKELBEIN J, et al. Air
travel and COVID-19 prevention in the pandemic and pe-
ri-pandemic period: A narrative review[]J]. Travel Med
Infect Dis,2021,39:101915.

[3] BOUILLON R, MARCOCCI C, CARMELIET G, et al.
Skeletal and extraskeletal actions of vitamin D: Current
evidence and outstanding questions [ ] ]. Endocr Rev,
2019,40(4):1109-1151.

[4] RAHMAN M M,HOSEN M B,FARUK M O, et al. Associ-
ation of vitamin D and vitamin D binding protein(DBP) gene
polymorphism with susceptibility of type 2 diabetes mellitus
in Bangladesh[ J]. Gene.2017,636:42-47.

[5] AR Lol IR 4 <5, T E 2 BB SR A By v 48 ma (2020
AEROLT. HhAe 23R A4 R . 2021, 37 (4) : 311-398.

[6] Eig#h, ks sbu a4 R D, X AC AR R B &
I i R A AR A I B R IR E IR B R LT . AR EE
2#,2024,45(9) :2180-2182.

[7] Phiie, 2254, BB, 56 TRk 2 RO IR SR H A& D
SIS RARPU ARG [T ). T AR R4, 2024, 45(3) : 356~
360.

[8] OGURTSOVA K.DA ROCHA FERNANDES J D, HU-
ANG Y et al. IDF diabetes atlas:Global estimates for the
prevalence of diabetes for 2015 and 2040[]]. Diabetes Res
Clin Pract,2017,128:40-50.

[9] DONIN A, NIGHTINGALE C M, SATTAR N, et al.
Cross-sectional study of the associations between circu-
lating vitamin D concentrations and insulin resistance in
children aged 9-10 years of South Asian, black African
Caribbean and white European origins[J]. J Epidemiol
Community Health,2023,78(3):137-144.

[10] CHAKRAVARTI R.KOCH L G. SARS-CoV-2, ACE2 ex-
pression,and systemic organ invasion[ ] ]. Physiol Genomics,
2021,53(2),51-60.

[10] BORNSTEDT M E.,GJERLAUGSEN N, PEPA] M, et
al. Vitamin D Increases glucose stimulated insulin secre-
tion from insulin producing beta cells (INS1E)[J]. Int J
Endocrinol Metab,2019,17(1) :e74255.

[11] KAUFMAN H W,NILES J K.KROLL M H,et al. SARS-
CoV-2 positivity rates associated with circulating 25-
hydroxyvitamin D levels[J]. PLoS One, 2020, 15 (9),
e0239252.

[12] KARAMPELA 1,SAKELLIOU A, VALLIANOU N. Vita-
min D and obesity: Current evidence and controversies[ ] ].

Curr Obes Rep,2021,10(2) :162-180. CFFESE 302 1)



