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[Abstract] Objective To explore the correlation of serum stress-induced protein 2 (Sestrin2) and betatrophin with
renal function and glucolipid metabolism levels in patients with diabetic nephropathy. Methods A total of 162 patients with
diabetic nephropathy admitted to the Endocrinology and Nephrology Department of our hospital from March 2022 to June
2025 were selected as the diabetic nephropathy group, while 160 patients with diabetes treated in our hospital during the same
period were selected as the simple diabetes group. Additionally, 160 healthy individuals undergoing physical examinations at
our hospital during the same period were selected as the healthy control group. Serum levels of Sestrin2 and betatrophin were
measured using enzyme-linked immunosorbent assay (ELISA). Renal function and glucolipid metabolism levels were assessed

using an automatic biochemical analyzer. Pearson correlation analysis was performed to evaluate the relationships between ser—
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um Sestrin2 and betatrophin levels with renal function and glucolipid metabolism. The diagnostic value of serum Sestrin2 and
betatrophin levels, both individually and in combination, for diabetic nephropathy was analyzed using receiver operating char—
acteristic (ROC) curves. Results Compared with the healthy control group, serum Sestrin2 levels were significantly lower
and betatrophin levels were significantly higher in the simple diabetes group (¢ =12.376, —13.728, both P <0.01). Compared
with the simple diabetes group, serum Sestrin2 levels were significantly lower and betatrophin levels were significantly higher
in the diabetic nephropathy group ¢ =19.347, —12.257, both P <0.01). Compared with the healthy control group, BUN, Scr,
UACR, and eGFR levels were significantly higher in the simple diabetes group ¢ =-27.087, —24.818, —20.688, 26.997, allP <
0.01). Compared with the simple diabetes group, BUN, Scr, UACR, and eGFR levels were significantly higher in the diabetic
nephropathy group ¢ =—16.017, —20.768, —26.221, 64.251, all P <0.01). Compared with the healthy control group, TG, TC,
LDL-C, 2hFBG, FBG, HOMAHR, and HbA,, levels were significantly higher in the simple diabetes group (¢ =-19.828, —
18.508, —27.548, —32.771, —40.495, —31.303, —22.629, all P <0.01). Compared with the simple diabetes group, TG, TC,
LDL-C, 2hFBG, FBG, HOMA-R, and HbA . levels were significantly higher, while HDL-C levels were significantly lower in
the diabetic nephropathy group ¢ =-5.801, —5.892, —7.311, —21.043, —12.438, -6.889, —7.626, 9.029, all P <0.01). Serum
Sestrin2 levels were negatively correlated with BUN, Scr, UACR, eGFR, TG, TC, LDL-C, 2hFBG, FBG, HOMAHR, and
HbA, (all P <0.05), and positively correlated with HDL-C @ <0.05). Serum betatrophin levels were positively correlated with
BUN, Scr, UACR, eGFR, TG, TC, LDL-C, 2hFBG, FBG, HOMA-R, and HbA (all P<0.05), and negatively correlated with
HDL-C P <0.05). The AUC values for detecting diabetic nephropathy using serum Sestrin2 and betatrophin levels alone and in
combination were 0.839, 0.801, and 0.913, respectively. The AUC value for the combined detection was significantly higher
than that of each indicator alone ¢ = 3.517, 4.073, both P <0.001). Conclusion Changes in serum Sestrin2 and betatrophin
levels in patients with diabetic nephropathy are associated with decreased renal function and glucolipid metabolism disorders.
The combined detection of serum Sestrin2 and betatrophin levels has certain predictive value for diabetic nephropathy.

[Key words] Diabetic nephropathy; Sestrin2; Betatrophin; Renal function; Glucolipid metabolism; Correlation

1
. 1.1 2022 3 —/2025 6
N N 162
83 79 46~75(61.49+8.27) ;
> 30%~40% 2 8~15(10.23+2.71) ;
160 84 76 45 ~
L 73(61.09+8.15) ; 5~12(9.56+2.52) ;
o 160
88 72 42~76(61.04+8.31) . 3
Y 2 N ( P>0.05)
( sestrin2) o
(20220219) /
DNA o
s sestrin2 1.2 (0 =18 ;(2)
N N ( (2021 ) )°
° ( betatrophin) 7 (3) ( 2
. (2020 » 1 o (1)
T 2 N N
betatrophin betatrophin 7 (2) N
5, sestrin2 i (3) N i (4)

betatrophin 7 (5)



* 842 - 2026 7 25 7 Chin ] Diffic and Compl Cas July 2026 Vol.25 No.7
1 (6) 1 5 ( receiver operating characteristic ROC)
o sestrin2  betatrophin
1.3 . P<0.05 o
1.3.1 sestrin2  betatrophin : 2
6 ml 3 000 r/min 2.1 sestrin2  betatrophin
10 min -80C o
( ELISA) sestrin2  betatrophin sestrin2 betatrophin
o sestrin2  betatrophin ELISA ( P<0.01);
sestrin2 be—
o tatrophin (P<
1.3.2 ; ( BUN) . 0.01) 1o
( Usr) . ( SCr)
( UACR UACR = / ) 1 sestrin2  betatrophin (xxs
( eGFR) eGFR = 186 x pg/L)
(pmol/L) =1.154x () -0.203(  x0.742 . Tab.1 Comparison of serum sestrin? and Betatrophin levels among
133 8-12 h subjects in each group
3~5 ml 3500 r/min 160 3?;221.296 22})96.t§t7r:g};i.ns9
10 min o 160 1.89+0.73" 287.41£42.85"
(TG) . (TC) . 162 0.74+0.18* 356.34+56.78"
1.0 o wn
1.34 8~12h *P<0.01; bP<0.01.
3~5 ml 3 500 r/min
10 min o 2.2
( FPG) BUN. SCr. UACR
2 h 2 h eGFR (P<
( 2hPG) 0.01) ;
( HbA,)) ; BUN.SCr.UACR eGFR
( FINS) - ( P<0.01) 2,
( HOMAHR) = FPGXFINS/22.5. 2.3
1.4 SPSS 23.0 o TG.TC.LDL-C.2 hPG.FPG.
/ (%) X2 HOMA-R.HbA,, HDL-C
; Xts 3 (P<0.01);
ILSD~ : TG.TC.LDL-C.2 hPG.FPG.
Pearson sestrin2  betatrophin HOMA-R.HbA,, HDL-C
. ; ( P<0.01) 3.
2 €2
Tab.2 Comparison of renal function levels among groups of research subjects
BUN( mmol/L) SCr( pmol /L) UACR( mg/g) ¢GFR(ml * min™' * 1.73 m™?)
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Tab.4  Correlation analysis of serum sestrin2 and betatrophin
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levels in patients with diabetic nephropathy
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r P r P
BUN( mmol /L) -0.519  <0.001 0.342 <0.001
SCr( mmol /L) -0.375  <0.001 0.518 <0.001
UACR( mg/g) —0.413  <0.001 0325  <0.001
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Tab.3 Comparison of glucose and lipid metabolism levels among research subjects in each group
(n=160) (n=160) (n=162) F P
TG( mmol /L) 1.29+0.21 1.89+0.32% 2.17+0.52% 232.879 <0.001
TC( mmol /L) 3.97+0.42 5.41+0.89* 6.08+1.13" 248.903 <0.001
LDL-C( mmol /L) 1.98+0.24 3.11+0.46" 3.52+0.54" 545.426 <0.001
HDL-C( mmol /L) 1.31+£0.19 0.98+0.23* 0.78+0.16™ 301.994 <0.001
2 hPG( mmol /L) 8.11+1.42 12.67+1.04° 14.98+0.92* 1496.522 <0.001
FPG( mmol /L) 5.09+£0.54 7.49+0.52° 8.42+0.79" 1196.947 <0.001
HOMA4R 0.97+0.45 3.98+1.13° 4.91+1.28% 653.939 <0.001
HbA, (%) 4.52+1.03 7.19+1.08" 8.15£1.17" 473.882 <0.001
P<0.01; *P<0.01,
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Tab.5 Analysis of the diagnostic value of serum sestrin2 and betatrophin levels for diabetic nephropathy

AUC 95%CI P
sestrin2 1.01 pg/L 0.839 0.797~0.883 <0.001 0.852 0.705 0.557
betatrophin 303.78 wg/L 0.801 0.753~0.849 <0.001 0.833 0.736 0.569

0.913 0.882~0.944 <0.001 0.932 0.614 0.546




* 844 - 2026 7 25 7 Chin ] Diffic and Compl Cas July 2026 Vol.25 No.7
6.42 148 sestrin2
2
2 5 2
Sirt1 . sestrin2
13 o ~
2
14 24 .
N N sestrin2 BUN.
o SCr. UACR. 2 hPG. FPG. HOMA-R. HbA, . TG. TC.
- LDL-C eGFR.HDL-C
o sestrin2
sestrin2
o, sestrin2 mRNA »
7, betatrophin
betatrophin ** .
®, N betatrophin
. B
27
19 R i
betatrophin
BUN. SCr. UACR.2 betatrophin
hPG.FPG.HOMA-dR.HbA, .TG.TC.LDL-C BUN. SCr. UACR. TG. TC. LDL-C. 2 hPG,
eGFR.HDL-C (P<0.01); FPG.HOMA-R. HbA,, eGFR. HDL-C
BUN. SCr. o betat—
UACR.2 hPG.FPG.HOMA-R.HbA, . TG.TC.LDL-C. rophin
eGFR. HDL-C (P< o
0.01) betatrophin
28 .
° betatrophin
sestrin2 . . »
DNA sestrin sestrin2  betatrophin
sestrinl sestrin3. sestrin2 AUC ses—
DNA trin2  betatrophin
* . ATP .
sestrin2 2 sestrin2 4
. sestrin2  betat—
2 rophin
sestrin2 sestrin2  betatrophin
o sestrin2 2,

2 sestrin2

o



2026 7 25 7

Chin J Diffic and Compl Cas July 2026 Vol.25 No.7

- 845+

10

12

13

14

15

Sindhu D Sharma GS Kumbala D. Management of diabetic kidney
disease: Where do we stand?: A narrative review J . Medicine
( Baltimore ) 2023 102 ( 13): e33366. DOIL 10. 1097/
MD.0000000000033366.

] 2025 45(2):143-447. DOL:
10.3760/cma.j.cn431460-20230711-00083.
Megrabi R .Hypomagnesemia in type I diabetes J . KhalijLibya
Journal of Dental and Medical Research 2023 18( 11): 178-183.
DOIL: 10.47705/kjdmr.237216.
Tsuboi N .Susceptibility to diabetic nephropathy J .Pediatric Neph—
rology 2024 39(6) .436-441.
Emara AM Bendary AS Ahmed LM et al. Evaluation of serum levels
of sestrin 2 and betatrophin in type 2 diabetic patients with diabetic
nephropathy J . BMC Nephrology 2024 25( 1): 1-10. DOI: 10.
1186/512882-024-03663-2.

Sestrin2
J. 2025

38( 8) : 814-820. DOI: 10.16571/j.cnki.2097-2768.2025.08.005.
Luo J Min Y Zhou L et al.Jiangtang Tiaozhi Formula relieves HFD—
induced obesity related type 2 diabetes by inhibiting the ¢GAS-
STING pathway J . Journal of Cellular & Molecular Medicine
2025 29(22):882-891. DOIL: 10.1111/jemm.70882.
Bulutarikan F Ulas M Badem BND.Investigation of the relationship
between betatrophin  and certain key enzymes involved in
carbohydrate and lipid metabolism in insulin-resistant mice J . Hor—
mone Molecular Biology and Clinical Investigation 2023 44( 3):
311-320. DOI: 10.1515/hmbci-2022-0104.

(2021 ) J. 2021 13(8):
2329. DOL: 10.3760/cma.j.cnl1579120210706-00369.
2 (2020
) 1. 2021 37(4):311-398. DOIL: 10.

3760/cma.j.cn311282-20210304-00142.
Yang M Chen W He L et al.The role of mitokines in diabetic ne—
phropathy J .Current Medicinal Chemistry 2025 32( 7): 1228-
1235. DOL: 10.2174/0109298673255403230919061828.
Saafan FHH Ahmed MAES Assem AAA et al.Urinary cadherin E a
marker for early detection of diabetic nephropathy J .Al-Azhar In—
ternational Medical Journal 2024 5( 7): 1028-1033. DOI: 10.
58675/2682-339x.2528.
LiuF  Xie Y. Precision medicine for focal segmental
glomerulosclerosis J . Kidney Research and Clinical Practice
2024 43(6) : 709-709. DOI: 10.23876/j.krep.23.227.
Juin SK Ouseph R Gondim DD et al. Diabetic nephropathy and
gaseous modulators J . Antioxidants 2023 12( 5): 1205-213.
DOLI: 10.3390/antiox12051088.
C 24 h

J . 2024 27

(16) : 50-52. DOI: 10.16658/j.cnki.1672-4062.2024.16.050.

16

17

18

19

20

21

22

23

24

25

26

27

28

29

Isakova DN Kolomeichuk SN Petrova YA et al.Association of poly—
morphic variants of TCF7L2 and PPARG genes with metabolic mark—
ers in patients with early disorders of carbohydrate metabolism J .
Bulletin of Experimental Biology and Medicine 2024 176( 4) : 481-
485. DOIL: 10.1007/s10517-024-06051-v.

Hackstein CP.Liver damage and immune responses ] .Zeitschrift
Fur Gastroenterologie 2025 63 ( 1): 56-61. DOI: 10. 1055/a-
2365-3796.
Dwivedi S Sikarwar MS. Diabetic nephropathy: Pathogenesis
mechanisms and therapeutic strategies J . Horm Metab Res 2025

57( 1) :7-7. DOI: 10.1055/a-2435-8264.

I 2024 64( 14) : 105-
108.DOLI: 10.3969/].issn.1002-266X.2024.14.026.
Agouni A Lee D Eid A et al.The protective role of Sestrin2 in high
fat diet-induced nephropathy J .University of the Future: Re-dmagi—
ning Research and Higher Education 2020 53( 19) : 134-45. DOLI:
10.29117/quarfe.2020.0134.
Shan XM Lu C Chen CW et al.Tangshenning formula alleviates tu—
bular injury in diabetic kidney disease via the Sestrin2/ AMPK/PGC-
la axis: Restoration of mitochondrial function and inhibition of fer—
roptosis J .Journal of Ethnopharmacology 2025 33( 21) : 345-352.
DOI: 10.1016/j.jep.2025.119579.

. Sestrin2 mTORC1
I 2024 48( 8) :579-
585. DOI: 10.7644 /j.issn.1674-9960.2024.08.004.
Sestrin2  Nrg<4 2

J.
2024 16( 10) : 1257-1260. DOIL: 10.3969/j. issn. 1674—
4055.2024.10.25.
Sirt]l\Sestrin2 2
J.
2023 44( 18): 21922197. DOL: 10.3969/j. issn. 1673-4130.
2023.18.004.
Ala M. Sestrin2 signaling pathway regulates podocyte biology and
protects against diabetic nephropathy J . J Diabetes Res 2023 56
(17) : 1514-4523. DOL: 10.1155/2023/8776878.
Emara AM El Bendary AS Ahmed LM et al.Evaluation of serum
levels of sestrin 2 and betatrophin in type 2 diabetic patients with di—
abetic nephropathy J .BMC Nephrology 2024 25( 1) :1-0. DOIL:
10.1186/512882-024-036632.
Bulutarikan F Ulas M Badem BND.Investigation of the relationship
between betatrophin  and certain  key enzymes involved in
carbohydrate and lipid metabolism in insulin-resistant mice J .Hor—
mone Molecular Biology and Clinical Investigation 2023 44( 3):
311-320. DOL: 10.1515/hmbci2022-0104.
Hao QA Zheng HZ Cao H.Down-regulation of betatrophin enhances
insulin sensitivity in type 2 diabetes mellitus through activation of the
GSK-3B/PGC-la signaling pathway J . J Endocrinol Invest 2021
44(9) : 1857-1868. DOLI: 10.1007/s40618-020-014931.
. HbA, .Betatrophin 2
I
2024 25( 4): 319322, DOIL 10.3969/j. issn. 1009-587X. 2024.
04.011.

( : 2026-04-30)



