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(FWE] a6 F528FEKRFE (T2DM) BEMEHREN (SF) KFES5MKE (SUA) IR, AR
T2DM &3 = IRIRIMAE (HUA ) BEMISIHIRAGH 0 FAhrEY . e #2021 4F 8 1 5 2022 4 9 A T2 MK
S —BEBEN /I EHE BEiR Y Y T2DM B 351 49, R4S SF iU A UK 50 4 4H: QL 41 (SF<<76.2 ng/mL,
87 ] ) . Q2 4l (SF K 76.2~138.9 ng/mL, 88 4] ) . Q3 41 (SF 2}y 139.0~240.9 ng/mL, 87 i ) . Q4 4| (SF=
241.0 ng/mL, 89 ) , LWWHIA[E SF KA #E SUAKY-. HUA BRI 25 . MYEEM G I HUA 5 T2DM &
430 HUA 41 (54 5] ) FI-lE HUA 41 (297 9] ) , LRASPALZ [0] SF /K K 2R 8 1 IMAE U R0 22 5% . SR FH Pearson
2. Spearman A 56 K £ Ju gk M [R5 43 HF T2DM £ 3% SF 5 SUA 2 [8] i AH e, SR F —JC logistic [ I 45574
43 #7 T2DM i35 HUA ZAEMZmF R . 4 & T2DM B Q4 41 SUA /K[ (344.544105.94) pmol/L] = Q1 4

[ (308.34+79.60) pmol/L, P<<0.05] , AN[H SF/KF-411H HUA Hm R 2ZR 4222 X (P>0.05) . HUA 4] SF
K- [174.50 (105.40, 295.25) ng/mL] & T4k HUA 4 [129.00 ( 69.55, 226.00) ng/mL] , 25 G512 X (P<
0.05 ) ; HUA #H S 54088 1 IMUAE A9 ERR R (18.52%, 10/54) SHAEHUA 4 (17.17%), 51/297) HEZEF G i2¢mE X
(P>0.05) . MM HTHER SUA 5 SF 2 EAX (£,=0.110, P=0.040) . ZIC&MERIH4Hr$E7~ T2DM £ SF
5 SUA B3 IEAHSE (P<<0.05) « —JT logistic [M1IH 43 #7427~ T2DM &5 SF 5 HUA 2437 IEAHX (OR=1.003, P=
0.023) . %+ T2DM /i3 SF /K5 SUA % VIHISE, SFJ& T2DM & HUA &AM Sr 2 mi R & o
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Relationship between serum ferritin level and serum uric acid in patients with type 2 diabetic mellitus
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[ Abstract ] Objective To investigate the relationship between serum ferritin (SF) level and serum uric acid (SUA)
in patients with type 2 diabetes mellitus (T2DM), so as to provide new molecular markers for diagnosis and treatment of
T2DM patients with hyperuricemia (HUA). Methods A total of 351 T2DM patients who were hospitalized in Department
of Endocrinology, First Hospital of Lanzhou University from Aug. 2021 to Sep. 2022 were enrolled and assigned to 4 groups
according to the quartile level of SF: Q1 group (SF<<76.2 ng/mL, n=287), Q2 group (SF 76.2-138.9 ng/mL, n=288), Q3
group (SF 139.0-240.9 ng/mL, n=287), and Q4 group (SF=241.0 ng/mL, n=89); and the SUA levels and the prevalences
of HUA in different SF level groups were compared. In addition, T2DM patients were assigned to HUA group (n=>54) and
non-HUA group (n=297) to compare the SF levels and prevalences of hyperferritinemia. Pearson correlation, Spearman
rank correlation, and multiple linear regression were used to analyze the correlation between SF and SUA in T2DM patients.
The influencing factors of HUA in T2DM patients were analyzed by binary logistic regression. Results The level of
SUA in the Q4 group ( [ 344.54%105.94] pmol/L) was significantly higher than that in the Q1 group ( [308.34479.60 ]
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umol/L, P<<0.05). There was no significant difference in the prevalences of HUA between groups with different SF levels
(P>0.05). The SF level in the HUA group (174.50 [ 105.40, 295.25] ng/mL) was significantly higher than that in the
non-HUA group (129.00 [ 69.55, 226.00] ng/mL, P<<0.05), and the prevalence of hyperferritinemia was higher in the HUA
group (18.52%, 10/54) than in the non-HUA group (17.17%, 51/297), but the difference was not statistically significant
(P>0.05). Correlation analyses indicated that SUA was positively correlated with SF (»,=0.110, P=0.040). Multiple
linear regression analysis indicated an independent positive correlation between SF and SUA in T2DM patients
(P<<0.05). Binary logistic regression analysis showed an independent positive correlation between SF and HUA in patients
with T2DM (odds ratio=1.003, P=0.023). Conclusion SF level is closely related to SUA in T2DM patients, and SF is an
independent factor of HUA in T2DM patients.
[ Key words | type 2 diabetes mellitus; serum ferritin; serum uric acid; hyperuricemia

[ Citation ]| WANG Y, LI K, CAI J, et al. Relationship between serum ferritin level and serum uric acid in patients with

type 2 diabetic mellitus[J]. Acad J Naval Med Univ, 2024, 45(3): 284-289. DOI: 10.16781/j.CN31-2187/R.20220910.

WH PRI S — 2P E ) N AR B8 R, 4
BRME R 1) B SR AT LT, Ak 3 2030 AR A
] 10.2% (5.7812) , Hrhda RZH00 2 BB

(type 2 diabetes mellitus, T2DM ) " . 75 bR % i
S (hyperuricemia, HUA ) JZIRFRENA S HEH
7, SOl JR R (serum uric acid, SUA ) /KF 5
W BRI L TR HUA HT 56 4 4R 1
55, OB TR 45 — R AR .
WFoE Bon, MEE & (serum ferritin, SF) 7K
5B R KLREY], ET2DMNGEEKREKZ
— 50 SF 5 HUA 4 & A W AE e A — 2 i A 56
PE'T (EI Y B AT X R £ 2 SF 5 HUA i ¢
PERIIF R 3D . A5 B EHR ST T2DM B4 SF 7K
V-5 SUA WICR, MIGIK L T2DM 471 HUA 8%
FIZIR AT A AR &

1 FRIFTE

1.1 ARt g AR AREENR ST, BEE 2021 4
8 H 22022 9 H F 22 M K245 — B B N 4 b
BHEBEIRYT 1Y T2DM B3 351 Bl Xt 4.
221 i, 4 i 20~80 %, V- BJAFE 4 Ky (58.53+
10.89) %5 Z 130 B, 4Fi% 23~83 %, “FI4ER
4 (60.98+10.39) %, ARWFFEIRAT 22 K225 —
=B (e FRZE by A5 I

111 ¥ W4k T2DM2WidriE" . Rt A
WERIER (2K, 28, SRR JEE P&
) S bE 4 00 B9 AT 32— 30 [ AL i =
11.1 mmol/L, %5 i I #% ( fasting plasma glucose,
FPG) =7.0 mmol/L, #j % B 1 faf 2 hJ5 1l M=
11.1 mmol/L, bl ( glycosylated hemoglobin,
HbAlc) =6.5%] Binf#fiz"" .

HUA 12 Wi 5 ™ A2 TE % BE s 1R Bk S
T, dEF H 2 k%5 i SUA KB M 4 28 5
P >420 pmol/L . FELEZE 1 4o 4> 360 pmol/L.

R IR IS TRR e, B3k SF>400 pe/L
e SF>150 pg/L.

L12 2N HRirE AR (1) 2Bk
T2DM; (2) HATCR sk, HSsbmE: (1) ik
R A 2ok A — A AR S 1 2 RIS A 2
UM SUA KPR 258) (IRERs . AR SRE . -4
A AIARGAEE ) 5 (2) ST s kAT
MEHE: (3) BIFRRRERGETWNE; (4) &
HEGVERR | LR ZR G B ™ B R AR
Hi (5) Bia. BHERIERRE; (6) M
PRIBBNEIERIEH s (7)) WEOR AL Lot .
12— Al e ISR A Bk
F PRI RS, JRTEANIE SRR it e
ARGV B 55 N DITE A 520 e . 5 A 1
T B, AR, IR BMI; IR R,
SR A2 AL 5~10 min, 5 H - 1l )
AR, AR RS S min i 1%, H 3k, B
M

13 AdedgAragme SFEHEHEE8h, K
H 5 R AU K I 5 mL, %R N/ &iyE. RA
AUS5831 4 A sl 4L 43 Hri% ( 32 [E Beckman Coulter
ZcA]) MsE SF. SUA. I ALEF ( serum creatinine,
Scr) . BHEEE (total cholesterol, TC) . &% )&
fE 8 FRHEEE ( high-density lipoprotein cholesterol,
HDL-C) . FPG. Hili =K (triglyceride, TG) .
ik % B g & F1 BH [ B (low-density lipoprotein
cholesterol, LDL-C) , K& IS [D-10
ML MRS, (AR EE 5 () A
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FRZS w0 5E HbAle, SRE22 %6 (ADVIA
Centaur-XP 4 H b4 KOG /X, FEEvE ]
T ) W E 25 7 RS 2 (fast insulin, Fins)
W AITAT FRF Y 24 h RIBERAS, 0 PR F1 2 1R
# (urinary albumin excretion rate, UAER ) .

T B Z PR S B PEAL ((homeostasis
model assessment of insulin resistance, HOMA-IR ) "
HOMA-IR=FPG (mmol/L ) XFins (uU/mL ) /22.5,

M a7 Ak BB IE R B R B 5T A C

( modification of diet in renal disease equation,
MDRD 724 28 ) 1 3 S B N BR g
(estimated glomerular filtration rate, eGFR ) =
186X Ser " X AR P X 0.742 (LctE) . eGFR Hifi
4 mL/(min * 1.73 m’), Scr 27 & mg/dL (1 mg/dL=
88.4 umol/L ) .

1.4 %It W SPSS 25.0 F{FH T4
G3tTe W IESS AT E R X Es R, W
ZH 1) AR A S, AR AS ¢ Kr 56, 2220 [R) LL R FH 2R
R T 22000, 28 UBCR /D o B 2s 5 ik
FEES AT TR LU A g CR ka0, B
VUi KL ) e, Z 410 L HCR H Kruskal-Wallis
HEE o THEFOR R B 4y L3RR, R

. £ R A Bonferroni & 1E 74785 P {H .
JIi AN IE 2553 A 3 1 55 kLR H Pearson AH G 23 #T,
AR IEZS 5345 i) 3 1 BORHU R ] Spearman F&AH
KArhTe R Z et A 40 Hr SUA 7K Rt A7
SR, SR G logistic [E1H 40 H HUA % 2E #)
MR, KE7KAE (a) 24 0.05.

2 # R

2.1 R F] SF7K-F48 T2DM & % SUA & & 4 35 47
sods AR SF AU /7 550K K T2DM 5 4 K
4 4. Q1 41 (SF<76.2ng/mL) . Q2 41 (SFH
76.2~138.9 ng/mL) . Q3 #H (SF 4 139.0~240.9
ng/mL) . Q4 4 (SF=241.0 ng/mL) . Q4 4HHE#
i SUA 7K F- 15 T Q1 2 (P<<0.05) , HbAlc K
FQl. Q2. Q3 41 (P<0.05, P<0.01) , TG. Scr
AEET Q14 (¥ P<0.05) ; QI 4HH#1% HDL-C
AFET Q2. Q3. Q441 (P<0.05, P<0.01) . Q4
BT Q1. Q2. Q34 (¥ P<0.05) ,
Q3 ARy B MM B L& F QL 4l (P<<0.05) . 4 41k
HIHUA B3, AR i s, &F5kE . BMI,

FPG. Fins, HOMA-IR, TC. LDL-C. UAER. eGFR
ZSHTEEEE S (B P>005) o W 1.

&1 [ SFKFH T2DM £ SUA REMIBFRILER
Tab 1 Comparison of SUA and other indexes in T2DM patients with different SF levels

Index Q1 group, N=87 Q2 group, N=88 Q3 group, N=87 Q4 group, N=89 P value
Male, 1 (%) 36 (41.38) 57 (64.77) 56 (64.37) 72 (80.90) "4 <0.001
Agelyear, xEs 59.17411.02 60.82+8.84 60.5619.56 57.244+12.92 0.144
SBP/mmHg, X+ s 143.99+22.67 145.50+23.75 144.33+27.33 138.62+22.88 0.237
DBP/mmHg, x£s 82.76+14.93 83.84+15.41 84.82416.69 84.67+15.17 0.809
BMI/(kgem ), Xx*s 23.83+3.30 24.2742.40 23.10+3.88 24.29+3.29 0.055
HbA1c/%, X+ 827+2.17 8.00+1.78 8.51+2.25 9254248444 0.002

FPG/(mmol*L "), M (0, O,) 7.44 (6.14, 10.66)

8.21 (6.42, 9.68)

7.99 (6.43,11.66)  9.06 (6.31,12.05)  0.296

Fins/(uUsmL "), M (Q;, Ov) 5.40(3.70,8.79)  6.20(4.51,9.13)  5.61(3.50,8.10)  6.07 (3.73, 7.96) 0.301
HOMA-IR, M (Q,, Ov) 1.91(1.16,3.55)  247(1.33,2.74)  1.92(1.27,3.13)  2.12(1.47,4.12) 0.220
TC/(mmol+L "), X+s 42441.08 4.10%1.04 4.1840.94 432+1.18 0.598
TG/(mmol-L™"), M (Q,, O,) 1.25(0.88,1.88)  1.55(1.10,2.08)  1.49(1.04,1.86)  1.60(1.14,2.37) 0.006
HDL-C/(mmol+L "), x+s 1.17£0.32 1.05+£0.27" 1.09+0.24" 1.01+£0.23" 0.002
LDL-C/(mmol*L "), x®s 2.75+0.83 2.70+0.79 2.75+0.75 2.8440.90 0.721

Ser/(umol=L™ "), M (Q,, Ov)
UAER/(ug*min™ "), M (Q;, Op)

63.90 (55.00, 75.40) 68.90 (59.25, 78.95) 67.60 (59.00, 78.20) 70.90 (61.65, 80.30)"  0.040
16.60 (9.10, 46.20) 22.25(12.00, 73.20) 17.50 (8.30, 43.50) 20.60 (12.90, 97.85) 0.058

eGFR/(mL*min '+[1.73 m*] "), X£s 103.56+£28.49 99.56425.31 101.60£25.40 103.9728.30 0.683
SUA/(umol*L "), x+s 308.34479.60 333.17+£74.31 323.39+91.08 344.54+105.94" 0.031
Prevalence of HUA, 7 (%) 8 (9.20) 11 (12.50) 15 (17.24) 20 (22.47) 0.079

1 mmHg=0.133 kPa. Q1 group: SF<76.2 ng/mL; Q2 group: 76.2 ng/mL<SF<138.9 ng/mL; Q3 group: 139.0 ng/mL<
SF<{240.9 ng/mL; Q4 group: SF=241.0 ng/mL. "P<<0.05, "P<<0.01 vs Q1 group; “P<<0.05, ““P<<0.01 vs Q2 group; *P<<0.05 vs
Q3 group. SF: Serum ferritin; T2DM: Type 2 diabetes mellitus; SUA: Serum uric acid; SBP: Systolic blood pressure; DBP: Diastolic
blood pressure; BMI: Body mass index; HbAlc: Glycosylated hemoglobin; FPG: Fasting plasma glucose; Fins: Fast insulin, HOMA-IR:
Homeostasis model assessment of insulin resistance; TC: Total cholesterol; TG: Triglyceride; HDL-C: High-density lipoprotein
cholesterol; LDL-C: Low-density lipoprotein cholesterol; Scr: Serum creatinine; UAER: Urinary albumin excretion rate; eGFR:

Estimated glomerular filtration rate; HUA: Hyperuricemia; M (Q,, O.): Median (lower quartile, upper quartile).
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2.2 T2DM 4-5f HUA #14=3F HUA 41 % % SF /K -F
BoikE G fg Bk Rk W4 T2DM B E 4
HUA 2H (54 1)) FidE HUA 2 (297 1] ) . HUA 41
B SF /K- [174.50 (105.40, 295.25) ng/mL |
7 FAE HUA 41 [129.00 (69.55, 226.00 ) ng/mL] ,
ERA G = X (P<0.05) ; HUA 4 & 10)
AR T IMRE R R (18.52%, 10/54) 5 3E HUA
H (17.17%, 51/297) W 2 R K F it &E X
(P>0.05) .

2.3 T2DM & % SUA 5 SF & A 4t 35 47 69 48 % &
SHr ARSI R R, T2DM £35 SUA 5
BMI (r=0.268, P<<0.001) . DBP (r=0.154, P=
0.004 ) . Fins( »,=0.224, P<<0.001 ) . TG( ,=0.204,
P<0.001) . Scr (r,=0.424, P<0.001) . UAER
(r,=0.122, P=0.022) . SF (7,=0.110, P=0.040)
PR IEM I, 548 (r=-0.119, P=0.025) .
HbAlc (r=-0.311, P<0.001) . FPG (r,=
—0.266,P<0.001 ), HDL-C( »=—0.159,P=0.003 ),
eGFR (r=—0272, P<<0.001) #JEHAH%,

2.4 T2DM %% SUA K-F#y%5m B Z oM TR
AT g A SF. AR KM A A8, 2kl e
enter 72 43 M1 2 7~ SF 5 SUA Bl 37 1FE A ¢ (B=
0.090, P=0.021) ; e A B T Y 5 Al b 4 %
BMI, HbAlc AR T, &4 017 enter 32523 Hr $i2
7~ SFATS 5 SUA &2 il 57 1F A 56 (=0.129, P<
0.001) ; FEALAL IT /Y JE Al I 3k — 2L % FPG
Fins, TG, HDL, UAER, Scr AR, Zeth:[m
enter 0 HT 278 SF 455 SUA £l 1EAH G (B=
0.082, P<<0.05) .

2.5 T2DM &% % %A HUA 8% R & 54 LIT2DM
ARG IFHUA M & (4 HUA=0, HUA=1) ,
PESI . 4E#4 . BMI. HbAlc. SF. TG NWHMER T
TG logistic [7] 5 enter : 4381, 45 R4 T2DM
FHIBMI, SF. TG 5 HUA £f 57 IE4H 56 ( OR=
1.121,P=0.040; OR=1.003,P=0.023; OR=1.254,
P=0.015) , 4. HbAlc 5 HUA 2 37 171 AH ¢
(OR=0.967, P=0.035; OR=0.684, P<<0.001) ,
W 2,

3 it i

AW IE— T T g T2DM FE 4 AR T F
5%, 43Hr T T2DM Hi# SF/KF-5 SUA YR 5., 45

RRW], 7ET2DM B35, 4 SFK-F-JH i SUA
B K% A T, A 9 HUA B35 0 SF K- Al
e R AR T IAUAE B 28 4 TR HUA BB, (BRI
R EF LG 2 X (P>0.05) . SFKFES
SUA S IEARSE (7,=0.110, P=0.040) , SFJ&
T2DM i3 &A= HUA B9lsr 520 K 25 ( OR=1.003,
P=0.023) o TERREREE"" {0 i I G AR
NBER SF /K-S HUA S IEASE, —Ii3ET 98 [
R HE 5% R 2 IAE (R A h, SFKF5
SUA R IEAA" . T T2DM % SF 5 SUA %
Z R EFFE A il et 40 T2DM ff
A AR P IMRE SR 310 SUA KETHE, ARAIFSE 45 5
HZ M,

&2 T2DM EEXKHE HUA HZMERK
3T logistic @347
Tab 2 Binary logistic regression analysis of influencing
factors of HUA in T2DM patients
Covariate b Wald OR (95% CI)
Gender 0.434 1.235 1.543(0.718,3.315)  0.266

P value

Age —0.034 4.464 0.967 (0.937,0.998) 0.035
BMI 0.114 4.223 1.121 (1.005, 1.250) 0.040
HbAlc  —0.380 17.121 0.684 (0.571,0.819) <<0.001
SF 0.003 5.186 1.003 (1.000, 1.005) 0.023
TG 0.227 5.863 1.254(1.044, 1.507) 0.015

T2DM: Type 2 diabetes mellitus; HUA: Hyperuricemia;
BMI: Body mass index; HbAlc: Glycosylated hemoglobin; SF:
Serum ferritin; TG: Triglyceride; b: Regression coefficient; OR:
QOdds ratio; CI: Confidence interval.

SF7KF-5 SUA #HCHY AT BEMLEI . (1) SF
VPO R = sl 2 R Te s, AR R gkad
BT L B R AN B, SR E R 1A T B
1117 B R A o — S (B SRR, 1T 5 Fe® T B R
2 0 1 RESEY, WREWA IR Fizk, v
W ALY, HEI PR ER A b TR LR X
AL O g ) —F LR, (2) EADE
SR, SF Fhim SIS =AU, A8
B AR R N AR TR, TR
T N A N e = D i i W ] [0 3 9
HAXTHER A, TSRS Z kit it
B NR R Ak, RS IR D7 R Y ARG I 25
LA ZH U f A R R, B RE s A,
SRS EHH L R EHCHL R HUA I 1E
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B Z 2 —"7 0 — 5T, B FE AT
B Na -H A, HEHEHT A, BN Nat g B
W, 5 Na ™ SL[FI#EE Y SUA TSI, HEMf®
USSR BARPORAE T, B
{14 R R =40 2 1) 5- Bl A A Rl A 9 £ Il PR
¥, MIMTEL SUA A= istfn'™ , SUA K BTt
(3) HMEAS A LA SR ( xanthine oxidoreductase,
XOR ) AL U HE IS R N AR I A PR IR,
SUA F=HE S 2 — . ARFsE R, BTt
2l XOR Ay 2R FTGPET s, T BURBR 1Y
FE g L (4) HFFEER W SFKF S5 IR
WA FRATHERT SF KT AT fE 2 LA
MR AR ZE AL, DTS2 R A 5, 51k SUA
AT R o

BE 7 I 98 %5 W] T2DM H % SUA K F 5 TG,
BMI & A2 22 | AP &5 R 5 2 M. XT
T2DM H # SUA KF 5 HbAlc KL R, ZEFF
ZERL RIS R IEAISE | (HA T A
BRPIH AR AT AT G HbA Le
K- (8.51£2.20) %, Hsm & Mo K AE,
e IMORER SR, B I s /N Tl RE el AR, HE T bR
W hn >, X AT AE A BRSE o T2DM £ HbAlc
IKAF-5 SUA B FAAHSCH RN, Ah, ARBF5E R
] SF 7K F-24H 2 8] HUA B R 22 57 oGt 12478 X
(P>0.05) , A IF HUA i3 SF/KF sk H
WML TR 1 5 T4E HUA B3, (B 8 (A IgE
BRI 22 TS L (P>0.05) , 4387
AP RE R AREABR, HUA o A

ARIFFAFAELL AR ZAb . 155, AT Rk
WrirF o, MELVHEWT R OC R R, AFoEkeA &
BN, REWARE R 5, AREHERR A IR 44
RN, K, W ZIF R riEr: . KA
WFFEit—H455¢ T2DM 4 SF /K F-5 SUA Z Al i

2k LTk, T2DM 3 SF /K5 SUA % VIH
&, SF /& T2DM 4 &4 HUA Bl ST 52 &,
X} T2DM g3 Wil SF /K- ] XS R FR A G i) 5 1)
BWIHANGYT B — s S5

(& % x #]

[1] LEMIEUX I Reversing type 2 diabetes: the time for
lifestyle medicine has come![J]. Nutrients, 2020, 12(7):

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

1974. DOI: 10.3390/nu12071974.

YOKOSE C, MCCORMICK N, CHOI H K. The
role of diet in hyperuricemia and gout[J]. Curr Opin
Rheumatol, 2021, 33(2): 135-144. DOI: 10.1097/BOR.
0000000000000779.

1o PRIR MLAE AR GBI 1297 2 # R L R rh[E
1o R IR IMLAEAHOCHIN 1297 Z A Rk i L [T ] e
PR, 2017,56( 3 ):235-248. DOL: 10.3760/cma.
j.issn.0578-1426.2017.03.021.

R, REOCIR . BRUT M VE SR S 2 BUBE IR 1Y
KFR [T PRI S, 2020,23(5):38-39. DOL:
10.16658/j.cnki.1672-4062.2020.05.038.

T B, 2P B4 2 RIS B RS E AR
I7 5 LG BRAS A KA SC I R oA (] B2 536
J7,2020,31( 24 ):3946-3947.

LI X, HE T, YU K, et al. Markers of iron status are
associated with risk of hyperuricemia among Chinese
adults: nationwide population-based study[J]. Nutrients,
2018, 10(2): 191. DOL: 10.3390/nu10020191.

B 2 AR BB JRIE B V6 I K5 /e ) S5 4. h
A 2 RUBE R B A I R A 9 ( 2022 4F ) [J] .0
LB R 25,2022, 30( 1):2-51. DOI: 10.3969/
j.issn.1006-6187.2022.01.002.

WL, EH =, . 4 I R SR LR (M
4 i st AR TR T, 2015:121.
ANTUNA-PUENTE B, DISSE E, RABASA-LHORET R,
et al. How can we measure insulin sensitivity/resistance?[ J].
Diabetes Metab, 2011, 37(3): 179-188. DOI: 10.1016/
j.diabet.2011.01.002.

LEVEY A S, CORESH J, GREENE T, et al. Using
standardized serum creatinine values in the modification
of diet in renal disease study equation for estimating
glomerular filtration rate[J]. Ann Intern Med, 2006,
145(4): 247-254. DOI: 10.7326/0003-4819-145-4-
200608150-00004.

B, A, TRIECHS, 55 I A AR AR I
HHE A TR IRBRMAER R [J] . TLAEDFFE, 2021,
50( 1):129-132. DOI: 10.19813/j.cnki.weishengyanjiu.
2021.01.022.

GHIO A J, FORD E S, KENNEDY T P, et al. The
association between serum ferritin and uric acid in
humans[J]. Free Radic Res, 2005, 39(3): 337-342. DOI:
10.1080/10715760400026088.

i I8 i, ARTER AR, IR , 45 . = BR AR 11 IMLAE Y 2 AUk
PR B A S8 I e K A [T TR AR A B
PE2f 24k, 2021,44( 7):615-620. DOI: 10.3760/cma.
j.cn114452-20201026-00795.

DAVIES K J, SEVANIAN A, MUAKKASSAH-KELLY
S F, et al. Uric acid-iron ion complexes. A new aspect
of the antioxidant functions of uric acid[J]. Biochem J,
1986, 235(3): 747-754. DOI: 10.1042/bj2350747.



PR AR

2024423 H 5545 4%

° 289 -

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

TR XIR, da/NVER A 2 OB R B8 Ak TR
JTHE ML AL 5 DR RIS OC R (] rp B
SRR 25 ,2017,25(5):411-414. DOT: 10.3969/j.issn.
1006-6187.2017.05.005.

e . LR AR PR DN TE I R L B ke (7] .
P R 22l (R H 1 ),2013,42( 6 ):639-640.
B SRR, B IR 2 . R /K -5 2 TR IR IR
R PR B RARBTA ARG S04 [T] . IR s BE 2
7%,2022,27(3):271-272. DOI: 10.3969/j.issn.1671-
301X.2022.03.022.

VR, Uiy, B0, 5 AR AR VI M X )12 2 7
Wl PR 5 OF i R P e I s 2 AT BRI T IR R K
V-5 0 By R ARPTAYAHOCHE [T] . rh AR i R A4
2021,29( 1 ):62-67. DOI: 10.16439/j.issn.1673-7245.
2021.01.013.

LIU N, XU H, SUN Q, et al. The role of oxidative stress
in hyperuricemia and xanthine oxidoreductase (XOR)
inhibitors[J]. Oxid Med Cell Longev, 2021, 2021:
1470380. DOI: 10.1155/2021/1470380.
FURTH-WALKER D, AMY N K. Regulation of
xanthine oxidase activity and immunologically
detectable protein in rats in response to dietary protein
and iron[J]. J Nutr, 1987, 117(10): 1697-1703. DOI:
10.1093/jn/117.10.1697.

MARTELIN E, LAPATTO R, RAIVIO K O. Regulation
of xanthine oxidoreductase by intracellular iron[J]. Am
J Physiol Cell Physiol, 2002, 283(6): C1722-C1728.
DOI: 10.1152/ajpcell.00280.2002.

ARANDA N, FERNANDEZ-CAO J C, TOUS M, et al.

[23]

(24]

[25]

[26]

[27]

(28]

[29]

Increased iron levels and lipid peroxidation in a
Mediterranean population of Spain[J]. Eur J Clin Invest,
2011, 46(6): 520-526. DOI: 10.1111/eci.12625.

bt 2 RUBE bR HIM =85 L PR K - AR G
PERFZE [T] BRI T 5L, 2020,23( 12 ):24-25,28.
DOI: 10.16658/j.cnki.1672-4062.2020.12.024.

RAE N iR ER B W18 2 BUBE PR AR I PR TR K
S5 7 Y JB 8 R ARG AR AR B A GRS [T ]
BRI A, 2022,25( 12):21-25. DOIL: 10.16658/
j.cnki.1672-4062.2022.12.021.

TR M, G AR AR AR 2 BB RIE A T R
P2 IR 8 AR ML Z0 2R 1 e 2% C /KPS 5 i
PRIZ | A WUBFAR DGR 234 [T ] . R BLAR BE 25 20 i
2021,23(2):73-75. DOI: 10.3969/j.issn.1672-9463.
2021.02.020.

T A PR B R PRI, 18 1 5 PRI A i oK
PEAHICHE (] . BRI, 2021,34( 3): 42-43.
BRI B 20 A TR B /N BR OB 3R 04 2 DB PR i
ML PR R 5 AR A L £L B AR G [T ] ST B 2
Z475,2016,32( 9 ): 1458-1460. DOI: 10.3969/j.issn.
1006-5725.2016.09.026.

IR, AR . 2 RS PR B8 5 HbA1C 5 L PR R A9
HICER V] HiBR 2 2%, 2017,39( 2): 63-66.
BRUNO G, FORNENGO P, NOVELLI G, et al.
C-reactive protein and S-year survival in type 2 diabetes:
the Casale Monferrato Study[J]. Diabetes, 2009,
58(4):926-933. DOI: 10.2337/db08-0900.

[(AXHE] FERIS



