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Abstract

GLP-1RA and SGLT-2i are new hypoglycemic drugs recommended by ADA and Diabetes Branch of
Chinese Medical Association, which have the characteristics of low risk of hypoglycemia, metabolic
benefits such as cardiovascular protection and weight reduction. Hyperuricemia is an independ-
ent risk factor for type 2 diabetes, and much attention has been paid to the prevention of elevated
SUA in clinical practice. It is estimated that every 1 mg/dl elevation of patient SUA causes a 17%
increase in the risk of developing T2DM. The results of domestic and foreign scholars suggest that
SGLT-2i can reduce SUA level while lowering glucose; recent foreign studies show that GLP-1RA
can also reduce SUA level, but there are still contradictions. Domestic scholars have few reports on
this. More studies are needed to fill the gap in this field to contribute to better prevention of the
occurrence and development of type 2 diabetes mellitus.
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1. 5|

BEIRTG (DM) 2 A BRI — AN R BEAIL TR R 8, AR PARHSURE U, 4.22 W NEAE R, R
SELEARUNAT R SN [E 5%, B4 S50 160 77 ABET:. 2 LR IR (Type 2 diabetes, T2D) & —Fh LIS 14
M R 1) A 20 R GEPR, AR BRI R TR SR EENERZ —. 130 2EK, &
[ B PR £ 6 R 1 N . 1980 442 [E 14 48T 30 J5 NITRAT R S Tk Eom, BB IRIE 1 B %N 0.67%.
2015 % 2017 FHARER o N or b oy 210 AT [ 31 N AT I HUIRIR . T0E FRR AR PRI IR T 05 2
WA R, RE 18 % M UL AFERE R B RN 11.2%. L 2 BUPE R (T2DM) A, 1 BY8E R (T1DM)
A AL E R WL, 531 T Lo (2015 & 2017 4E 4 [E I A4S SN 12.1%F1 10.3%). 7£ 2015 % 2017
A 46 K =JIEBLHEZEN 30 % & UL 1) 17,349 BN WibE R B F T, TIDM (&4t TIDM FIEA
BB A [ & e R IRR) 15 5.8%, dF TIDM (T2DM AL Al RIS IRIR) 5 94.2%. HH KR A REF
T2DM (5 90%UA bo HEfhiTl, AR R EF AL, B IR A BT RS N T — % . BRI R
—HBR K, BT IRME R G NP A T ER IS e (E BB R B 2, 2020 4F).

2. BEBELS
2.1. BREIPERERR-1 ZHHET(GLP-1RA)

I e LS SRR AR -1 324K 3830 7 (glucagon-like peptide-1 receptor agonist, GLP-1RA)/& T2DM 477 4
(M — B BB 2, o] i35 2 T2DM ) —Se SGHa M B A BB [1], R LA A L SR T B ah
KB FEREAL . DR B BRSNS AR A5 P E AP 3R 25 [2] . GLP-1RA i@ Id il GLP-1 4k
DA 267 W AR FEE 0 100 7 RIS R B 3 0 A AP 401 ot kv Ml 2 2l , [0 BT 8 JUL R0 60 15 f7 2 27 2 W BB
V] PR 0 2 W0 O A s R HE REREAE B, T ) B R, i B AK(3] [4]. GLP-1RA BR TIRAE. FEMK
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MBE P FIEF AR S CHGIEBIN 2 A G EAA BE R, BRI BER b 40MThRe . FTAEALCE.
R 1 J22 v 16 Jf v MUK SRR IIR-1 AT o AR . PR oS, Bra A E . LR AR LA IR
i b SERTE R AU SR AT AE RS AR R XTSI A AR L A R R A ORI YEFI[5]-[7]. GLP-1RA
At A T DA ey AR 1k I M P 28 6 T D B AN AL A S 43AE[8] . BEAh, GLP-1RA Y7 AT BEARCoIE
b1-15 ERRZARMZRIE, KO NR A RERERITMIE IR A N & 0E, T BeE LI BE[9] [10].

22. M - AIEGEHEEEER 2 #F157(SGLT-2i)

SGLT-2 $fll 1) 2 — s 4 52 21 i F B AL 1K 37 AL 1R BB 25 40 [ 11]-[15] w400 o5 O 267 1y %
W, BRATR R, T (23 PR OB PRI HH [16] o XoF B 28 i A 5547 Y A IR R0 4 2 38 m 19 AR AR [17] [18] o
SGLT2 i) 788 ik AN < ik & 22 O WL AR B IR MR, PRI e B 32, oS5O IR 5 AR [19]-[21]. HATHY
R BT, SGLT-2 il vl o3 10 M 24 21, G RET %, OIS TR 0 F73E i (HF) R 3 ik
SRREREAL K L S [22] . b4, SGLT-2 HHIFRIE B T I A hE kO T st At N PRI s, G B AR o,
TEWLET el 25 3 R AR B R s SRR I FET[23] [24]. BN - A i L #6214 2(SCLT2) 2 —Fim A & .
SRR I BT R AL IS R, AFAE T B NET o T ant /N A 280 R RS ) R0 a0 B TR o B 7 ARG afi R 7K
P, SGLT2 il 751 tH A 51 vl LABRAR 035 JR B /K ST [25] o AL HE— 3B 2 i IR BR IIRE 6 % . b4k, 20%~30%
{1 e R IR INUAE 26 {3 F SGLT-2i REME A 21 1E 5 (1 L35 JR B2 /K ~F- (<6 mg/dl) . SGLT2 il 771 FAR ifiL 5 PR B8
HURIMASTE 25, SRTT, HHI S 7T RS 5 B IF SLC2A9 (GLUTO)#4iZ A4 55 . SLC2A9 K [k 4w i — Fh {1 i3k 6 4
WS, AWANBTEAR R, TR o/ NE T s Rk, B CR B IRER AL FE A SR, RN
[FI ] 38 i R B AN o-F1 20 . SGLT2 $MfIFATT S BUR H 1 & BEHEMERE I, 55 28 7T B S BUW N PR IR ¥ 2 4k
B 240 1% T B 8 o PR T M ILYBORE TS B PRV, AN PR LY R IR 7K T+ [26]-[28] . #ER 35 SLC2A9b 1)
R Tl O BEGE M, v R S e ORI PR I8 A HE R IR S T X — I FE ML [29] -

3. BRERMAERIEE

PRIEEZZEWAARU E =, R B A [ A A F =2 [30] [31]. I bR ER /KT FF i vl g A& B ik & 5%
N BT 53 FESE B T Rk D B 5 SR, T S 3R PRI IME [32] o JAR IR I ik R A R s A2 AH FLAK
ST, FERE PR, v PR IR MUAE L AE R PR A B g ks, R PR3 P A R A2 i PR IR IR PR A T
fak R R [33]. KR, ERiE, 7ERERB 28 IR B, SUA KTt m, MmN 2 BLE R S%(T2DM)
[ 9[34]-[37]; IXtBAFH] T meta 43 HT (S FF[38] [39]. MhAh, FHIEHEFB, & IRER MLIE 5 05 FR I I K I
BN HRREAADG[37] [40]-[45]. 7EE ZMJL R, BOREZ MR, SUA KFAE “BE R 1T
7 hE&TtE, $E7 SUA TE T2DM [ RJm LS R ¥ TAEF[46] [47]. fEMEE ST, Ol 1 &RIR
MLRE W] BE 52 M A TR AR AN CV (R JURP LI [48] . FEELARHITE, v PRER MUY I8 R, PRAR— 5
HR(NOYI AT FIME, B0 B Tl A bR RS R B 5 B AT (PR i i 22 75 5 NO SR ERIUH &7 8) [49] [50]. WFAT
RIL, SAEFHAL DRI ER R R TLK, M5 RIS E AR AR R A 2 BURE BRI R 8 = [36]

FoAth JUAN X BCE N BRI FE AR A BT s PR IMLRE 5 Bl ks RE B Ak A7 G [51]-[53] - I8 I R 48 el i FH 25 25 4y
M, BT T LIS FRERAE O LB 0 B ST A6 B DR 28 RO A 77 v PR IR IMLSRE A S 38 1 o I 357 3 1
AR AIBE T 2 [54] . — eI F L4 1 E SR IR IMLE A2 AR R AR B PR3 AR vy I s A %) ) 1811~ [ 55]
R R 973 R v DR TR I P 8 o R PR R A B A R S RCE R XU B I [56] [57]. thah, BT EL4
SE T HE RIS B A LY PRI /K SF5 B0 T RS 2 8] () IR o I T 2 BT S, 175 PRI B389 0.1 mmol/L,
W PRI A k2> 380 28%, T HE RIS 5 B SR T AU S 2238 0 9% [57]. 25 EE 31|55 1y PRI IR AH DG 2%
PR, BRI LI PRIER w] e A TR R0 S8, AT B A B e AR 00 A AR L5 908 P RIS
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4. BEIRSMEERR

[ /P SCHkRIE, GLP-1RA T IEIA iT ATERE J5 S B F#AIC SUA WK, WREAZ i GLP-1ra 5 3L
St /N B B A 4 2 1 -3 (NHE-3) Ak 51 AN/ s 5 14 R B A L A S HAI[58] [59] - SR 1T K145 ] GLP-1RA
WBIT I, A MET GRS, it R IR S /N KCE R PUg 52 v A E A AL
5 3 T2DM B IR IR ACE I SE A B, HOA B8 E I GLP-1RA HAT RR4L (1 R AN A R B AL A
FH[59]. HSR—SERF I T FRAS SUA BI1E FH[60]-[62], Hoh im0 1 i st N 1K) Na+/H+38 4 3
RUSR I PR IR 26 % e, (B HABBE Fe 4R35 T GLP-1RA JAITHIJE X SUA WK %A & 3 2 [63]-[65],
FIREAE N GLP-1RA il eGFR A/ MEA B/ T %, eGFR [ I 14 T B AT A /2 B ML 2 ) % B 1
SRR, JEBEE I R ERSIZHIE 2. Ehhn Kurir 28 AR A T HERE S 2 OB R R N GLP-1RA
g5 F, KI GLP-1RA 45 245H1 Ja i SUA /KFJE i % % 5 [63]; Liakos &5 NFIH L1558 NHRIE 1 2RI 25
FL[66] [67].Sara Najafi 25 A\ AT 58 5045 23 47 25 ] GLP-1RA ] i 3 B A ME R 5838 F0 IR EAN A ) SUA IR FE
SR, SRR, XL AN B [68].

EAERAIAE, BRI L E N /b8 TSR Wos, SGLT-2 405 ] LARRK T2DM & 7+ s i)
SUA 7K1, FFHN 92 T2DM B il & i) — Py 7 i £ [69]-[71] . HALHRANE — F=J71f: 1)
SGLT-2i nfgidid FHLIWT S /NS IR L ek, WRIR¥ i 1 (URATL)RMGE /R A FEHE, URATL 7
DB EL RSO S UA (70, 230 UA HEERE AN SUA 98/b . th4h, SGLT-2i dlid PR Mg ik 5 &R
AKSERAME URATL % UA I EN . 2) SGLT-2i $01 4H A P 1 & bk N o B /NVE A, 1K 52 DNA-HK
itk 2 CBHACEE(SIRTL) 072 42, 1 DNA-MREE 25 2 BE A0 1] JR FR A W A 3 B2 il 3 M4 S (L B (O X)
T UA JKF A% . DNA-IRIME 25 2 BEAGEG AT B UA B imiE HEME . 3) SGLT-2i mJ LARK A i i) ¢
SE/AMAEOE . IL-1 F1 NOD FE3Z A #VER F 45 M UAH R B 1 3 (NLRP3) )™ A2 LA S NLRP3 0%, AT
AR RBRIAE . SGLT2i 7] LA RAAS, SRR A B BvETE, #0) 25E [)B, J2> SUA 1T
Fio 2 BURE R B AT LA 28 T SGLT-2 #7151 i) e R BR INUE K AR 28 o KB (I PR e AN LAttt 72 2
SRR 2 BURE LRI R PR IR IMURE 2 (] [ R R o 25 R 21 5 vy PRI IMURE AH G (1) 4 B PR, PRAIK 2 ZUBE IR
i K3 ALY PR IR TC B8 = 2 [ 72]

5. &P

GLP-1RA J SGLT-2i /& ADA FlFR AR I 50 Wl R 25 3 2 A1 1R T L R B 245470, LA R iU XU /) |
L O LA R A B BRI M FE SRR 25 1S o o R SRR IILAE S 2 BUBE RIS fE G R 3R, 7RI R S
o AT BAERETBG SUA TR . #fhil, B3 SUA BT 1 mg/dl, KA T2DM [R5t 2 348
17%. NN BTSSR 7R SGLT-2i B et F 5% (1) [R] i BRI SUA 7K1 $5ealt B At 9T 7 GLP-1RA
I A] ABRAR SUA /KF, (BARAAAET JE . B 223806 st su i st Boob o 30 75 B0 22 (O F 0 AN A ) 2
F1, AL TR 2 OB PR I R A B JE A HE DT R

SEEk

[1] Salehi, M., Aulinger, B.A. and D’Alessio, D.A. (2008) Targeting B-Cell Mass in Type 2 Diabetes: Promise and Limi-
tations of New Drugs Based on Incretins. Endocrine Reviews, 29, 367-379. https://doi.org/10.1210/er.2007-0031

[2] “isrdk, A5KRHEE, BRED, %5 GLP-1 ZARMENAIIG IR H % K48 3 R[] F ERE R w4k &, 2018, 26(5):
353-361.

[3] Andersen, A., Lund, A., Knop, F.K. and Vilshell, T. (2018) Glucagon-Like Peptide 1 in Health and Disease. Nature
Reviews Endocrinology, 14, 390-403. https://doi.org/10.1038/s41574-018-0016-2

[4] Nauck, M.A., Niedereichholz, U., Ettler, R., Holst, J.J., @rskov, C., Ritzel, R., et al. (1997) Glucagon-Like Peptide 1

DOI: 10.12677/acm.2024.1482223 362 I IR 2= =23t e


https://doi.org/10.12677/acm.2024.1482223
https://doi.org/10.1210/er.2007-0031
https://doi.org/10.1038/s41574-018-0016-2

FART), KEE

(5]

(6]

(7]

(8]

(9]

[10]

[11]
[12]

[13]

[14]

[15]

[16]
[17]

(18]

[19]

[20]

[21]

[22]

[23]

Inhibition of Gastric Emptying Outweighs Its Insulinotropic Effects in Healthy Humans. American Journal of Physi-
ology-Endocrinology and Metabolism, 273, E981-E988. https://doi.org/10.1152/ajpend0.1997.273.5.e981

Wicinski, M., Socha, M., Malinowski, B., Wodkiewicz, E., Walczak, M., Gérski, K., et al. (2019) Liraglutide and Its
Neuroprotective Properties—Focus on Possible Biochemical Mechanisms in Alzheimer’s Disease and Cerebral Is-
chemic Events. International Journal of Molecular Sciences, 20, Article 1050. https://doi.org/10.3390/ijms20051050

Liu, W., Jalewa, J., Sharma, M., Li, G., Li, L. and Hélscher, C. (2015) Neuroprotective Effects of Lixisenatide and Li-
raglutide in the 1-Methyl-4-Phenyl-1, 2, 3, 6-Tetrahydropyridine Mouse Model of Parkinson’s Disease. Neuroscience,
303, 42-50. https://doi.org/10.1016/j.neuroscience.2015.06.054

Dixit, T.S., Sharma, A.N., Lucot, J.B. and Elased, K.M. (2013) Antipsychotic-Like Effect of GLP-1 Agonist Lirag-
lutide but Not DPP-IV Inhibitor Sitagliptin in Mouse Model for Psychosis. Physiology & Behavior, 114, 38-41.
https://doi.org/10.1016/j.physbeh.2013.03.008

Eguchi, Y., Kitajima, Y., Hyogo, H., Takahashi, H., Kojima, M., Ono, M., et al. (2014) Pilot Study of Liraglutide Ef-
fects in Non-Alcoholic Steatohepatitis and Non-Alcoholic Fatty Liver Disease with Glucose Intolerance in Japanese
Patients (LEAN-J). Hepatology Research, 45, 269-278. https://doi.org/10.1111/hepr.12351

Hansen, J., Brock, B., Batker, H.E., Gjedde, A., Rungby, J. and Gejl, M. (2014) Impact of Glucagon-Like Peptide-1 on
Myocardial Glucose Metabolism Revisited. Reviews in Endocrine and Metabolic Disorders, 15, 219-231.
https://doi.org/10.1007/s11154-014-9286-8

Sassoon, D.J., Tune, J.D., Mather, K.J., Noblet, J.N., Eagleson, M.A., Conteh, A.M., et al. (2017) Glucagon-Like Pep-
tide 1 Receptor Activation Augments Cardiac Output and Improves Cardiac Efficiency in Obese Swine after Myocar-
dial Infarction. Diabetes, 66, 2230-2240. https://doi.org/10.2337/db16-1206

American Diabetes Association (2020) 9. Pharmacologic Approaches to Glycemic Treatment: Standards of Medical
Care in Diabetes—2021. Diabetes Care, 44, S111-S124. https://doi.org/10.2337/dc21-s009

Rieg, T. and Vallon, V. (2018) Development of SGLT1 and SGLT2 Inhibitors. Diabetologia, 61, 2079-2086.
https://doi.org/10.1007/s00125-018-4654-7

Perry, R.J. and Shulman, G.I. (2020) Sodium-Glucose Cotransporter-2 Inhibitors: Understanding the Mechanisms for
Therapeutic Promise and Persisting Risks. Journal of Biological Chemistry, 295, 14379-14390.
https://doi.org/10.1074/jbc.rev120.008387

Scheen, A.J. (2020) Sodium-Glucose Cotransporter Type 2 Inhibitors for the Treatment of Type 2 Diabetes Mellitus.
Nature Reviews Endocrinology, 16, 556-577. https://doi.org/10.1038/s41574-020-0392-2

Marx, N., Davies, M.J., Grant, P.J., Mathieu, C., Petrie, J.R., Cosentino, F., et al. (2021) Guideline Recommendations
and the Positioning of Newer Drugs in Type 2 Diabetes Care. The Lancet Diabetes & Endocrinology, 9, 46-52.
https://doi.org/10.1016/s2213-8587(20)30343-0

FRARE S S R Ay 4. TR E 2 BUBE SRR B IE TR S (2020 £ERR) [J]. AR PR 2R &, 2021, 13(4): 315-409.

Liu, X., Zhang, N., Chen, R., Zhao, J. and Yu, P. (2015) Efficacy and Safety of Sodium-Glucose Cotransporter 2 In-
hibitors in Type 2 Diabetes: A Meta-Analysis of Randomized Controlled Trials for 1 to 2 Years. Journal of Diabetes
and its Complications, 29, 1295-1303. https://doi.org/10.1016/j.jdiacomp.2015.07.011

Donnan, J.R., Grandy, C.A., Chibrikov, E., Marra, C.A., Aubrey-Bassler, K., Johnston, K., et al. (2019) Comparative
Safety of the Sodium Glucose Co-Transporter 2 (SGLT2) Inhibitors: A Systematic Review and Meta-Analysis. BMJ
Open, 9, e022577. https://doi.org/10.1136/bmjopen-2018-022577

Seino, Y., Sasaki, T., Fukatsu, A., Sakai, S. and Samukawa, Y. (2014) Efficacy and Safety of Luseogliflozin Mono-
therapy in Japanese Patients with Type 2 Diabetes Mellitus: A 12-Week, Randomized, Placebo-Controlled, Phase 11
Study. Current Medical Research and Opinion, 30, 1219-1230. https://doi.org/10.1185/03007995.2014.901943

Seino, Y., Sasaki, T., Fukatsu, A., Ubukata, M., Sakai, S. and Samukawa, Y. (2014) Dose-finding Study of Luseogli-
flozin in Japanese Patients with Type 2 Diabetes Mellitus: A 12-Week, Randomized, Double-Blind, Placebo-Controlled,
Phase 11 Study. Current Medical Research and Opinion, 30, 1231-1244.
https://doi.org/10.1185/03007995.2014.909390

Seino, Y., Sasaki, T., Fukatsu, A., Ubukata, M., Sakai, S. and Samukawa, Y. (2014) Efficacy and Safety of Luseogli-
flozin as Monotherapy in Japanese Patients with Type 2 Diabetes Mellitus: A Randomized, Double-Blind, Place-
bo-Controlled, Phase 3 Study. Current Medical Research and Opinion, 30, 1245-1255.
https://doi.org/10.1185/03007995.2014.912983

Zelniker, T.A., Wiviott, S.D., Raz, I., Im, K., Goodrich, E.L., Bonaca, M.P., et al. (2019) SGLT2 Inhibitors for Prima-
ry and Secondary Prevention of Cardiovascular and Renal Outcomes in Type 2 Diabetes: A Systematic Review and
Meta-Analysis of Cardiovascular Outcome Trials. The Lancet, 393, 31-39.
https://doi.org/10.1016/s0140-6736(18)32590-x

Nin&evi¢, V., Omanovi¢ Kolarié, T., Rogulji¢, H., Kizivat, T., Smolié¢, M. and Bili¢ Cur¢ié, I. (2019) Renal Benefits of

DOI: 10.12677/acm.2024.1482223 363 NS


https://doi.org/10.12677/acm.2024.1482223
https://doi.org/10.1152/ajpendo.1997.273.5.e981
https://doi.org/10.3390/ijms20051050
https://doi.org/10.1016/j.neuroscience.2015.06.054
https://doi.org/10.1016/j.physbeh.2013.03.008
https://doi.org/10.1111/hepr.12351
https://doi.org/10.1007/s11154-014-9286-8
https://doi.org/10.2337/db16-1206
https://doi.org/10.2337/dc21-s009
https://doi.org/10.1007/s00125-018-4654-7
https://doi.org/10.1074/jbc.rev120.008387
https://doi.org/10.1038/s41574-020-0392-2
https://doi.org/10.1016/s2213-8587(20)30343-0
https://doi.org/10.1016/j.jdiacomp.2015.07.011
https://doi.org/10.1136/bmjopen-2018-022577
https://doi.org/10.1185/03007995.2014.901943
https://doi.org/10.1185/03007995.2014.909390
https://doi.org/10.1185/03007995.2014.912983
https://doi.org/10.1016/s0140-6736(18)32590-x

FART), KEE

[24]
[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

(38]

[39]

[40]

[41]

[42]

[43]

SGLT 2 Inhibitors and GLP-1 Receptor Agonists: Evidence Supporting a Paradigm Shift in the Medical Management
of Type 2 Diabetes. International Journal of Molecular Sciences, 20, Article 5831.
https://doi.org/10.3390/ijms20235831

Chilton, R.J. (2019) Effects of Sodium-Glucose Cotransporter-2 Inhibitors on the Cardiovascular and Renal Complica-
tions of Type 2 Diabetes. Diabetes, Obesity and Metabolism, 22, 16-29. https://doi.org/10.1111/dom.13854

Ferrannini, E. and Solini, A. (2012) SGLT2 Inhibition in Diabetes Mellitus: Rationale and Clinical Prospects. Nature
Reviews Endocrinology, 8, 495-502. https://doi.org/10.1038/nrendo.2011.243

Wilding, J.P.H., Norwood, P., T’joen, C., Bastien, A., List, J.F. and Fiedorek, F.T. (2009) A Study of Dapagliflozin in
Patients with Type 2 Diabetes Receiving High Doses of Insulin Plus Insulin Sensitizers: Applicability of a Novel Insu-
lin-Independent Treatment. Diabetes Care, 32, 1656-1662. https://doi.org/10.2337/dc09-0517

McGill, J.B. (2014) The SGLT2 Inhibitor Empagliflozin for the Treatment of Type 2 Diabetes Mellitus: A Bench to
Bedside Review. Diabetes Therapy, 5, 43-63. https://doi.org/10.1007/s13300-014-0063-1

Li, S., Sanna, S., Maschio, A., Busonero, F., Usala, G., Mulas, A., et al. (2007) The GLUT9 Gene Is Associated with
Serum Uric Acid Levels in Sardinia and Chianti Cohorts. PLOS Genetics, 3, e194.
https://doi.org/10.1371/journal.pgen.0030194

Chino, Y., Samukawa, Y., Sakai, S., Nakai, Y., Yamaguchi, J., Nakanishi, T., et al. (2014) SGLT2 Inhibitor Lowers
Serum Uric Acid through Alteration of Uric Acid Transport Activity in Renal Tubule by Increased Glycosuria. Bio-
pharmaceutics & Drug Disposition, 35, 391-404. https://doi.org/10.1002/bdd.1909

Hussain, M., Elahi, A., Hussain, A., Igbal, J., Akhtar, L. and Majid, A. (2021) Sodium-Glucose Cotransporter-2
(SGLT-2) Attenuates Serum Uric Acid (SUA) Level in Patients with Type 2 Diabetes. Journal of Diabetes Research,
2021, Article I1D: 9973862. https://doi.org/10.1155/2021/9973862

Khosla, U.M., Zharikov, S., Finch, J.L., Nakagawa, T., Roncal, C., Mu, W., et al. (2005) Hyperuricemia Induces En-
dothelial Dysfunction. Kidney International, 67, 1739-1742. https://doi.org/10.1111/j.1523-1755.2005.00273.x

Davies, M.J., Trujillo, A., Vijapurkar, U., Damaraju, C.V. and Meininger, G. (2015) Effect of Canagliflozin on Serum
Uric Acid in Patients with Type 2 Diabetes Mellitus. Diabetes, Obesity and Metabolism, 17, 426-429.
https://doi.org/10.1111/dom.12439

Najafi, S., Bahrami, M., Butler, A.E. and Sahebkar, A. (2022) The Effect of Glucagon-Like Peptide-1 Receptor Ago-
nists on Serum Uric Acid Concentration: A Systematic Review and Meta-Analysis. British Journal of Clinical Phar-
macology, 88, 3627-3637.

King, C., Lanaspa, M.A., Jensen, T., Tolan, D.R., Sanchez-Lozada, L.G. and Johnson, R.J. (2018) Uric Acid as a
Cause of the Metabolic Syndrome. In: Trevifio-Becerra, A. and Iseki, K., Eds., Contributions to Nephrology, S. Karger
AG, 88-102. https://doi.org/10.1159/000484283

Katsiki, N., Papanas, N., Fonseca, V., Maltezos, E. and Mikhailidis, D. (2013) Uric Acid and Diabetes: Is There a
Link? Current Pharmaceutical Design, 19, 4930-4937. https://doi.org/10.2174/1381612811319270016

Bhole, V., Choi, JW.J., Woo Kim, S., de Vera, M. and Choi, H. (2010) Serum Uric Acid Levels and the Risk of Type
2 Diabetes: A Prospective Study. The American Journal of Medicine, 123, 957-961.
https://doi.org/10.1016/j.amjmed.2010.03.027

Kodama, S., Saito, K., Yachi, Y., Asumi, M., Sugawara, A., Totsuka, K., et al. (2009) Association between Serum Uric
Acid and Development of Type 2 Diabetes. Diabetes Care, 32, 1737-1742. https://doi.org/10.2337/dc09-0288

Xu, Y., Xu, K., Bai, J., Liu, Y., Yu, R., Liu, C., et al. (2016) Elevation of Serum Uric Acid and Incidence of Type 2
Diabetes: A Systematic Review and Meta-Analysis. Chronic Diseases and Translational Medicine, 2, 81-91.
https://doi.org/10.1016/j.cdtm.2016.09.003

Lv, Q., Meng, X., He, F., Chen, S., Su, H., Xiong, J., et al. (2013) High Serum Uric Acid and Increased Risk of Type 2
Diabetes: A Systemic Review and Meta-Analysis of Prospective Cohort Studies. PLOS ONE, 8, e56864.
https://doi.org/10.1371/journal.pone.0056864

Yan, D., Wang, J., Jiang, F., Zhang, R., Wang, T., Wang, S., et al. (2016) A Causal Relationship between Uric Acid
and Diabetic Macrovascular Disease in Chinese Type 2 Diabetes Patients: A Mendelian Randomization Analysis. In-
ternational Journal of Cardiology, 214, 194-199. https://doi.org/10.1016/j.ijcard.2016.03.206

Kushiyama, A. (2014) Linking Uric Acid Metabolism to Diabetic Complications. World Journal of Diabetes, 5,
787-795. https://doi.org/10.4239/wjd.v5.i6.787

Papanas, N., Demetriou, M., Katsiki, N., Papatheodorou, K., Papazoglou, D., Gioka, T., et al. (2011) Increased Serum
Levels of Uric Acid Are Associated with Sudomotor Dysfunction in Subjects with Type 2 Diabetes Mellitus. Experi-
mental Diabetes Research, 2011, Article ID: 346051. https://doi.org/10.1155/2011/346051

Papanas, N., Katsiki, N., Papatheodorou, K., Demetriou, M., Papazoglou, D., Gioka, T., et al. (2011) Peripheral Neu-

DOI: 10.12677/acm.2024.1482223 364 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2024.1482223
https://doi.org/10.3390/ijms20235831
https://doi.org/10.1111/dom.13854
https://doi.org/10.1038/nrendo.2011.243
https://doi.org/10.2337/dc09-0517
https://doi.org/10.1007/s13300-014-0063-1
https://doi.org/10.1371/journal.pgen.0030194
https://doi.org/10.1002/bdd.1909
https://doi.org/10.1155/2021/9973862
https://doi.org/10.1111/j.1523-1755.2005.00273.x
https://doi.org/10.1111/dom.12439
https://doi.org/10.1159/000484283
https://doi.org/10.2174/1381612811319270016
https://doi.org/10.1016/j.amjmed.2010.03.027
https://doi.org/10.2337/dc09-0288
https://doi.org/10.1016/j.cdtm.2016.09.003
https://doi.org/10.1371/journal.pone.0056864
https://doi.org/10.1016/j.ijcard.2016.03.206
https://doi.org/10.4239/wjd.v5.i6.787
https://doi.org/10.1155/2011/346051

FART), KEE

[44]

[45]

[46]

[47]

[48]
[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

(58]

[59]

[60]
[61]

[62]

ropathy Is Associated with Increased Serum Levels of Uric Acid in Type 2 Diabetes Mellitus. Angiology, 62, 291-295.
https://doi.org/10.1177/0003319710394164

Pafili, K., Katsiki, N., Mikhailidis, D.P. and Papanas, N. (2014) Serum Uric Acid as a Predictor of Vascular Complica-
tions in Diabetes: An Additional Case for Neuropathy. Acta Diabetologica, 51, 893-894.
https://doi.ora/10.1007/s00592-014-0631-x

Xiong, Q., Liu, J. and Xu, Y. (2019) Effects of Uric Acid on Diabetes Mellitus and Its Chronic Complications. Interna-
tional Journal of Endocrinology, 2019, Article ID: 9691345. https://doi.org/10.1155/2019/9691345

van der Schaft, N., Brahimaj, A., Wen, K., Franco, O.H. and Dehghan, A. (2017) The Association between Serum Uric
Acid and the Incidence of Prediabetes and Type 2 Diabetes Mellitus: The Rotterdam Study. PLOS ONE, 12, e0179482.
https://doi.org/10.1371/journal.pone.0179482

Binh, T.Q., Tran Phuong, P., Thanh Chung, N., Nhung, B.T., Tung, D.D., Quang Thuyen, T., et al. (2019) First Report
on Association of Hyperuricemia with Type 2 Diabetes in a Vietnamese Population. International Journal of Endocri-
nology, 2019, Article ID: 5275071. https://doi.org/10.1155/2019/5275071

Wang, H., Zhang, H., Sun, L. and Guo, W. (2018) Roles of Hyperuricemia in Metabolic Syndrome and Cardi-
ac-Kidney-Vascular System Diseases. American Journal of Translational Research, 10, 2749-2463.

Ndrepepa, G. (2018) Uric Acid and Cardiovascular Disease. Clinica Chimica Acta, 484, 150-163.
https://doi.org/10.1016/j.cca.2018.05.046

Nakagawa, T., Hu, H., Zharikov, S., Tuttle, K.R., Short, R.A., Glushakova, O., et al. (2006) A Causal Role for Uric
Acid in Fructose-Induced Metabolic Syndrome. American Journal of Physiology-Renal Physiology, 290, F625-F631.
https://doi.org/10.1152/ajprenal.00140.2005

Zhang, Z., Bian, L. and Choi, Y. (2011) Serum Uric Acid: A Marker of Metabolic Syndrome and Subclinical Athero-
sclerosis in Korean Men. Angiology, 63, 420-428. https://doi.org/10.1177/0003319711423806

Mutluay, R., Deger, S.M., Bahadir, E., Durmaz, A.O., Citil, R. and Sindel, S. (2012) Uric Acid Is an Important Predic-
tor for Hypertensive Early Atherosclerosis. Advances in Therapy, 29, 276-286.
https://doi.org/10.1007/s12325-012-0006-z

Fukui, M., Tanaka, M., Shiraishi, E., Harusato, I., Hosoda, H., Asano, M., et al. (2008) Serum Uric Acid Is Associated
with Microalbuminuria and Subclinical Atherosclerosis in Men with Type 2 Diabetes Mellitus. Metabolism, 57,
625-629. https://doi.org/10.1016/j.metabol.2007.12.005

Kim, S.Y., Guevara, J.P., Kim, K.M., Choi, H.K., Heitjan, D.F. and Albert, D.A. (2010) Hyperuricemia and Coronary
Heart Disease: A Systematic Review and Meta-Analysis. Arthritis Care & Research, 62, 170-180.
https://doi.org/10.1002/acr.20065

Krishnan, E., Pandya, B.J., Chung, L., Hariri, A. and Dabbous, O. (2012) Hyperuricemia in Young Adults and Risk of
Insulin Resistance, Prediabetes, and Diabetes: A 15-Year Follow-Up Study. American Journal of Epidemiology, 176,
108-116. https://doi.org/10.1093/aje/kws002

Ito, H., Abe, M., Mifune, M., Oshikiri, K., Antoku, S., Takeuchi, Y., et al. (2011) Hyperuricemia Is Independently As-
sociated with Coronary Heart Disease and Renal Dysfunction in Patients with Type 2 Diabetes Mellitus. PLOS ONE, 6,
£27817. https://doi.org/10.1371/journal.pone.0027817

Xu, Y., Zhu, J., Gao, L., Liu, Y., Shen, J., Shen, C., et al. (2013) Hyperuricemia as an Independent Predictor of Vascu-
lar Complications and Mortality in Type 2 Diabetes Patients: A Meta-Analysis. PLOS ONE, 8, e78206.
https://doi.org/10.1371/journal.pone.0078206

Li, H.C., Du, Z., Barone, S., Rubera, I., McDonough, A.A., Tauc, M., et al. (2013) Proximal Tubule Specific Knockout
of the Na*/H* Exchanger NHE3: Effects on Bicarbonate Absorption and Ammonium Excretion. Journal of Molecular
Medicine, 91, 951-963. https://doi.org/10.1007/s00109-013-1015-3

Tonneijck, L., Muskiet, M.H.A., Smits, M.M., Bjornstad, P., Kramer, M.H.H., Diamant, M., et al. (2018) Effect of
Immediate and Prolonged GLP-1 Receptor Agonist Administration on Uric Acid and Kidney Clearance: Post-hoc
Analyses of Four Clinical Trials. Diabetes, Obesity and Metabolism, 20, 1235-1245.
https://doi.org/10.1111/dom.13223

Chou, C. and Chuang, S. (2020) Journal of Diabetes Investigation, 11, 1524-1531. https://doi.org/10.1111/jdi.13314

Acosta-Calero, C., Arnas-Leon, C., Santana-Suarez, A.D., Nivelo-Rivadeneira, M., Kuzior, A., Quintana-Arroyo, S., et
al. (2017) Dulaglutide Added on Empagliflozin Improves Blood Pressure, Body Weight, Glycemic Control and Albu-
minuria in Obese Diabetic Patients. Endocrine Abstracts, 49, EP621. https://doi.org/10.1530/endoabs.49.ep621

Molero, 1.G., Vallgjo, R., Dominguez, M. and Garcia-Arnes, J. (2013) Efficacy and Safety of Liraglutide in Morbid
Obese Patients in First Year of Commercialization in Spain. Endocrine Abstracts, 32, P485.
https://doi.org/10.1530/endoabs.32.p485

DOI: 10.12677/acm.2024.1482223 365 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2024.1482223
https://doi.org/10.1177/0003319710394164
https://doi.org/10.1007/s00592-014-0631-x
https://doi.org/10.1155/2019/9691345
https://doi.org/10.1371/journal.pone.0179482
https://doi.org/10.1155/2019/5275071
https://doi.org/10.1016/j.cca.2018.05.046
https://doi.org/10.1152/ajprenal.00140.2005
https://doi.org/10.1177/0003319711423806
https://doi.org/10.1007/s12325-012-0006-z
https://doi.org/10.1016/j.metabol.2007.12.005
https://doi.org/10.1002/acr.20065
https://doi.org/10.1093/aje/kws002
https://doi.org/10.1371/journal.pone.0027817
https://doi.org/10.1371/journal.pone.0078206
https://doi.org/10.1007/s00109-013-1015-3
https://doi.org/10.1111/dom.13223
https://doi.org/10.1111/jdi.13314
https://doi.org/10.1530/endoabs.49.ep621
https://doi.org/10.1530/endoabs.32.p485

FART), KEE

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

Ti¢inovi¢ Kurir, T. (2020) Adropin — Potential Link in Cardiovascular Protection for Obese Male Type 2 Diabetes
Mellitus Patients Treated with Liraglutide. Acta Clinica Croatica, 59, 344-350.
https://doi.org/10.20471/acc.2020.59.02.19

Kuchay, M.S., Krishan, S., Mishra, S.K., Choudhary, N.S., Singh, M.K., Wasir, J.S., et al. (2020) Effect of Dulaglutide
on Liver Fat in Patients with Type 2 Diabetes and NAFLD: Randomised Controlled Trial (D-LIFT Trial). Diabetolo-
gia, 63, 2434-2445, https://doi.org/10.1007/s00125-020-05265-7

Gonzalez-Ortiz, M., Martinez-Abundis, E., Robles-Cervantes, J.A. and Ramos-Zavala, M.G. (2011) Effect of Ex-
enatide on Fat Deposition and a Metabolic Profile in Patients with Metabolic Syndrome. Metabolic Syndrome and Re-
lated Disorders, 9, 31-34. https://doi.org/10.1089/met.2010.0025

Liakos, A., Lambadiari, V., Bargiota, A., Kitsios, K., Avramidis, I., Kotsa, K., et al. (2018) Effect of Liraglutide on
Ambulatory Blood Pressure in Patients with Hypertension and Type 2 Diabetes: A Randomized, Double-Blind, Place-
bo-Controlled Trial. Diabetes, Obesity and Metabolism, 21, 517-524. https://doi.org/10.1111/dom.13541

Nakaguchi, H., Kondo, Y., Kyohara, M., Konishi, H., Oiwa, K. and Terauchi, Y. (2020) Effects of Liraglutide and
Empagliflozin Added to Insulin Therapy in Patients with Type 2 Diabetes: A Randomized Controlled Study. Journal of
Diabetes Investigation, 11, 1542-1550. https://doi.org/10.1111/jdi.13270

Najafi, S., Bahrami, M., Butler, A.E. and Sahebkar, A. (2022) The Effect of Glucagon-Like Peptide-1 Receptor Ago-
nists on Serum Uric Acid Concentration: A Systematic Review and Meta-Analysis. British Journal of Clinical Phar-
macology, 88, 3627-3637. https://doi.org/10.1111/bcp.15344

Bailey, C.J. (2019) Uric Acid and the Cardio-Renal Effects of SGLT2 Inhibitors. Diabetes, Obesity and Metabolism,
21, 1291-1298. https://doi.org/10.1111/dom.13670

Madaan, T., Akhtar, M. and Najmi, A.K. (2016) Sodium Glucose Cotransporter 2 (SGLT2) Inhibitors: Current Status
and Future Perspective. European Journal of Pharmaceutical Sciences, 93, 244-252.
https://doi.org/10.1016/j.ejps.2016.08.025

Kahathuduwa, C.N., Thomas, D.M., Siu, C. and Allison, D.B. (2018) Unaccounted for Regression to the Mean Ren-
ders Conclusion of Article Titled “Uric Acid Lowering in Relation to HbAlc Reductions with the SGLT2 Inhibitor
Tofogliflozin” Unsubstantiated. Diabetes, Obesity and Metabolism, 20, 2039-2040. https://doi.org/10.1111/dom.13323

Dong, M., Chen, H., Wen, S., Yuan, Y., Yang, L., Xu, D., et al. (2023) The Mechanism of Sodium-Glucose Cotrans-
porter-2 Inhibitors in Reducing Uric Acid in Type 2 Diabetes Mellitus. Diabetes, Metabolic Syndrome and Obesity, 16,
437-445. https://doi.org/10.2147/dms0.5399343

DOI: 10.12677/acm.2024.1482223 366 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2024.1482223
https://doi.org/10.20471/acc.2020.59.02.19
https://doi.org/10.1007/s00125-020-05265-7
https://doi.org/10.1089/met.2010.0025
https://doi.org/10.1111/dom.13541
https://doi.org/10.1111/jdi.13270
https://doi.org/10.1111/bcp.15344
https://doi.org/10.1111/dom.13670
https://doi.org/10.1016/j.ejps.2016.08.025
https://doi.org/10.1111/dom.13323
https://doi.org/10.2147/dmso.s399343

	GLP-1RA及SGLT-2i对糖尿病患者的血尿酸的影响如何？
	摘  要
	关键词
	How Did the GLP-1RA and SGLT-2i Affect Serum Uric Acid in Diabetic Patients?
	Abstract
	Keywords
	1. 引言
	2. 降糖药物
	2.1. 胰高血糖素样肽-1受体激动剂(GLP-1RA)
	2.2. 钠–葡萄糖协同转运蛋白2抑制剂(SGLT-2i)

	3. 高尿酸血症的危害
	4. 国内外进展
	5. 结论
	参考文献

