- 348 - Il PR B2 s 2025 4F 4 A5 42 545 4 )

J Clin Intern Med, April 2025, Vol. 42 ,No. 4

[ DOI]10.3969/j. issn. 1001-9057. 2025. 04. 026

- IRCL AT Bl M -

http : //www. lenkzz. com/CN/10.3969/j. issn. 1001-9057. 2025. 04. 026

C RR7EREER % H B0 B BE R 3 1E A R AL HI 8T 52

WE B

[(fHE]

PR S TR ( DKD ) 24 DR I S50 4 7™ F (L A8 1 A, (E i PRI 7 T BE %

JYRCER AR AT A B C KA PR P B A ST 64 B HE OR AP LRI RE A DKD B
B RIRTT T 0T W, ABESEXT C KIS A A S 5 =, LS DR ST A i T

B £ YA AT T RAPOE TR P REE D RE A B AIL A HEA T2

[RER]  CRK; WERRIE;  MEPRME B RS
[FESES] R587.2 [ XEtERIRAG] A

FEATH . E R AR BT H (82070759) ; WIEG 4 H AR FBLF L4 ¥ BhT0 H (2021JJ31032)

VB AT 410013 K70, i mg R2E I AE = B 52 1 P R
HHAEH : Sk, E-mail ; yibin2008 @ csu. edu. cn
5 — AR AR B DR T IL XN R S 5 B e P R A

W’

I R B 22 i DI B 1 78 I PR 2 A I S e 22
Je— ML RBR , JE T AN T, AT PR e MR E A dr . A&
PEIF L LI Al o i 24 b 22 DL SLE JE B A R VR
PRI L RRHLE 1 AR . SLE J&— Bl AR RRAE N
SRR B B G e PSR | MV 52 FL g R, i Hop
o T S R AR I TR LY SLE R I A RE 1 5 HE AH
Ja R i LA A B A0 A 3, 3 B RE L2 A2 RN e 9 )
BRBOE A 6 SLE % A= 1 R M AT 28 A J5E B A W B2 1l
A JAE B M BESR TG e, T SLE [88 AR A R A B
Z WU B B KAT AE R AN AL B BRI IE 1, 46 LA, X o =
LI RAE % B 22 WL T SLE 115 339, JUH 2 A I 155 2 1 A
MR . AR P AN AT, Hh BT 2 i e &2
Bz REFEZ AMRRER, TR ATAL T SLE 16 3h 1], i &
JEEIAE CTA/V WA BL T F N Sl Bk RERL Il ASHEBR =) 36 3l ik
FRIE (P 1) AR ARAT I S S AG AL, A RE S I PPAG &
TSI FE R A F T2 8RB0 2 o i, Fef] B 4h
TSN SCRRIGE R 17 6] SLE 3%, HoFEpife 9 48 B A &
PP 2405 b T 5206 76 s 01 11 ), R W 2 B, RRER AE S
B, UL SLE BRTE s 22 5 th BUIF L, Bah Bk
M 22 B2 EAGE T 1 {9145 T 2 T B R AT S B0 T L e 2R
PO R P 2K [ i 3R R K 8k R st Bk AR T A
FIRERE RTINSk M S N 3R . SLE S I s BEIRAE , 3t
AR AL 24 ) B9 17 P 1 i A A 2R o g XU

FI e P ITBRRGR RUUR B Se DRodt S, 420 H L skl
i WP S B0 B AV ERTBERANEHA T B i S b i
ZLUFOIBRAR , mifa [ 5 2 & sh ki ZER !, SLE 51 (9 JiF
B JEROA A, FAT LS5 [E AP SCHRARE 1 17 5] LA B AR (51
BRI, A T PR AT S kR JEAR 7735 6 B, #if il 2

KBt 85% ;7 BIRHFF T AR, 7775 3 B, KOG s o %R
& 43% ;4 BRI SFIR YT, A0 2 B, BOR T E 50%
SLE 5| A2 M FmE 24 228 0 IF s blom me 24, B3 H B e 4 ik &2
A F B NE SR PR 2 MR R, X 0T REFRAR T B X T F
A BT ZAREE B Shlikie ZER R 25036 )7 nl 82 SLE & If &
B &R AT SN o A RO e A i 0 3, AR E R I Z AbTE
TR BEXT B A T A Sh kot 52 | A8 3 Bk 22 .

£ I SLE [ 058 56 VR0 07 R 24 ) A5 R R 3L TR 3 n 1
SLE B &4 B Z IR R, SLE BE % &R, LI
SRR FRATTIN 2 1 5 I SR, I BB AT AR R
2, SLE 5 AN EZ N FSIFOR A, LHAIIZ RS
P 1 22 g sl ko SEAR R 1 1 96 RO vk, R XA I A
T i P 9 4 90 % R A A 0 500 g oz P T R v R R

Z £ x #

[1] Srinivasa S, Lee WG, Aldameh A, et al. Spontaneous hepatic haemor-
rthage ;a review of pathogenesis, aetiology and treatment [ J ]. HPB ( Ox-
ford) ,2015,17(10) .872-880.

2] Muiioz-Urbano M, Sangle S,D’ Cruz DP. Lupus enteritis ; a narrative re-
view[ J]. Rheumatology ( Oxford) ,2024,12(6) : kead689.

[3] ZRRUHI, BRI, XL RGP BT IR K A & S 4 A 1E
—FI[1]. R ARLAL K 2024 ,41(9) :646-647.

[4] Takazawa I,Komai T, Misaki M, et al. Systemic lupus erythematosus with
hepatic artery aneurysm and large vessel vasculitis[ J]. Scand J Rheu-
matol ,2023,52(4) .441-443.

[5] Shiu SI,Yong SA,Lai KL, et al. Ruptured Multifocal Hepatic Aneurysms
in a Woman with Systemic Lupus Erythematosus Successfully Treated
with Transcatheter Arterial Embolization: A Case Report and Literature
Review[ J]. Case Reports Hepatol ,2019,2019 :6272419.

[6] Schumacher J,Muller G,Klotz KF. Large hepatic hematoma and intraab-
dominal hemorrhage associated with abuse of anabolic steroids[ J]. N
Engl ] Med,1999,340(14) :1123-1124.

[7] Zhang W,Huang Z, Che X. Emergency versus delayed hepatectomy fol-
lowing transarterial embolization in spontaneously ruptured hepatocellu-
lar carcinoma survivors: a systematic review and meta-analysis [ J ].

World J Surg Oncol,2022,20(1) :365.

(i FI:2024-09-19)
(AR SR 2R P



IR AR 2025 4E 4 A4 42 4554 3 ] Clin Intern Med, April 2025, Vol. 42 ,No. 4 + 349 .

WEPRI 8 UL 02 PEAC I G , 2021 4F 3% EIRE RS 2R
NBEIE 1.4 427,25 90% g 2 BB SR (T2DM) , 4 bR 9
JE%E ( DKD) J& T2DM UL H ™ T A0 P O 45 I e , 3%
B A B DKD BB R R 20% ~40% ) {8 H #8911 R
BT IO B AL R AR RAET 3R W, B N4 5 T
TVFZHSE LIEZR DKD IR IAIT GRS 5T Johansson %5
R CRIE S B 1 AU PR E (TIDM) R BUR /N ERIE IR | &R R
Pk B B /INET1R] S5 SAE S5 B B0 A /0 PR A AR R HEE,
JkJ2—Fh 5% Z R A M AY Z 0K, STAEDFSERAESL T C
ORI 3o R A B P9 15 5 % T R HE B R P VR AR Sl
PR CRRAENE DRI 0 B AP 4 FH BB

—CHHEMRESESERE

C I 31 AN E R AL THES S EFE o iS5 B
AR, P 3 o VR T A R A AR, b
Ah,C BRI« FRISEEH 7 v LS A - 0% G & X
ZAREE A NG ) 2 4% 3%, R Z R 27 T B /NVE 4
ML P A AN A R R AT e Am b, BT BB E AR E A
R WG LB C ORI B4 AR KATO I 40 )5 2
53 G B A Z & 146 (GPR146) (AL, iZ AN MU 7E C JIKFI
GPR146 Z [A]F Bt PR 3 67 HL 3G 52 7 9y Bt 25 1] 428 < i 184
T, GPR146 A figf C K2R E AW E Bz —

ZCHEERFEEBRDRXENTR

1. I RBIFSY . 8 1 & KBRS C BRIRYT 9 4 TIDM 3,
Johansson %" (ST & BN, B A AT 4L CE A B 00 B /N ER g A
R (eGFR) KPR I M .35 T B, T B B & R 4 Jo i B AR 1k
MR KRB C BKIBYT 3 A A Ag w0 R TIDM B % R
F R R R 3R CORIA YT IT A Ao D B /N Bk e
TR R A A HE Ok B35 R 0] DKD BB 5 B B TR, — I
YA 2062 5] T2DM £ I RS T A 5T 45 3R o, K= C
UK A8 27 i PR IR A 5 A ) SE S BT 931 91 T2DM A
Bo %1% & B KA C IR R/K 41 % A5 DKD A JRUE FEA T
73% (HR =0.27) , WF5% 3% WA 76 & I 3 1L K B9 T2DM 3
o, I C K5 B hBE K S AR e

2. B W) 5L 55 Samnegard 45 A A AR BRI B C KA YT
TIDM K, 45253 & AT 2 KB eGFR R 1 2 1 HEMES B il
MRS EE S HEREA IR EES  MAITE R C KA IT BE
% DKD K BB /N s D8 3 R 2 i B /N R A B B R
Ji A" Huang %61 78 20ROV RS T & B, C BKBE I AR
A 0 S PR A B TR B /NER DB R (B ik 40% ) L i
PREE A HE (R 2235 50% ) . Xu %04 % 91 4E BRI B C ik
Al LM mRNA 12635 LA K HZUK T FRAR£F 2 25 I I 235, A
A B K B DKD W &4, B N S sSE8iiEss, ¢ kT
REIE I T JRE /NER B 2 10 S AR R OK A S > T2DM R
U 24 /MR EE P R

=.C BREY ' BERAPE R ML

L AN F (NF) -kB: 2l Rel 205 H i) — R <7 2 F1HL
TP ME 240 D P 52 2R, O T L iR A% A2 K IR (TGF) -

B AAEA AL N T4, N 51 & B0 . Luppi %17 )
WFov s B0, C Bl TE 80 NF-«B YT 16 BLHE 52 i 1 45 200 it
Ribf 531 (VCAM) -1 (Y 3R35 K Az 40 it #a 1k 25 1 (MCP) -1 1
IL-8 185300, NI R BT AR T B AR P T, o503 I 45 PN 2 3
fiE, Li % AORFSSIE I T C MkaE i B 1k NF-kB Z£4E p300 K
SR AW(INOS) Ja 3 F45 &Ml iNOS ik, e i — &
LR (NO) & L, DT 35 B B G PR 1S, Al-Rasheed 250
HR SN 5 & B C BRE A NF-xB L I8 40 i 77 35 2 PR G
iR, RS AP R AE IR T (TNF) -o 5 S 9B /NS A 1,
U, C KR i I 4% NF-kB, WPLR BRI B B i 45 T Rk
BT T4 7 RSO s fE 3 1 DB

2. M AR PR - R I /K S 8 v s, 20 4R S Ak 17
A5 | BRIP4 2R P W HE R, TGF-B | 45 47 418U E K IH 755
20 i PR T B R R B B I, e & S AR MR B | L B
2R AL A P BER ) BRIE T C A B 28 B IR A 7
F(STZ)FESH TIDM KB, A 20 &b #8241 B /INER A1 B /N 3 fik
DA 2 2 e 3 PN B R — AL RS T (eNOS) |, C K AT filii 2o
M eNOS FEAJEHE NO 2R AR, oot B ML 2, Li 22 ff
ShASUIRERE LI SE C MR 410 ] = B 2R 5% DKD K BUE IE
FRIEANM iNOS B4 FB P N . A FSEIESE, C KAl 3 =
K EBUB /NI 1 Na* oK *-ATP BiEvE 2, {2 3 NO & ) .
C AKALFRZ /Y STZ K ERUBR 1 R 0 25 I o ( AMPKa) 3R
TREEERT HEZH v 17 0 M AE T SR AAIL, © BKWT B SE A3 W 4% AMPKa
55 1k 15 P R A0 R S AT £E K TR s e Y —
EALE GG S Na* K -ATP BRI /D N Bz 40 i it 44k B o
T2 SR ST I 4 I 4 R B VR

3. PiRAEA  TL-1B . TNF-u | 41 Jifd 5] 6 Bff 43T 1 (ICAM-1) |
MCP-1 F1P B A R IR 437 (ESAM) 55 R 5E A i 4 5|
R IR JRE N5 B R 454 5 T B AR R LY A0 e
HF IL-19 S5pe &R ¢ RIRAE A HIER 2 EH S, —mm
TRIMIFFE R, 26 C A B R 40 KT 1 A5 PR B 200 6 1 28
Ve H S W 1L-6 118 B 48 A 2K 1A /K S4B 40 W R
B ARIIESE T C IR ] NF-kB 18 B AR A 40 35 1, T 9
BRI IAE N F S IFoF AR PR AE . Luo 2577 KN
| C BRALFEE 9 STZ KB H TGF-B FehEx A, A H C Bk
A BE L T TGF-B &P KA, Chima 27 (9 78 & BIL
SEEG S IR C A HI A K B T VLIS A B A A ek AR e
BN B RATG, TR 2 1 1 (AP-1) FaBHE N, C KT A8 A i
WAP-1 556 S RIEFURMEM ., Wik, C Bl I8 $ NF-«B
TR A B oA Rz AR TS Sh 3T T I 48 4 A K F-

4. FUAEACVE R : [ P 5 32 AR AR A v by 08 T i i ne s —
i R A R SE AL Il ( NOx ) A Bz, 55 I Bt ok AR D) REZE 8L, A
HSEATEVE S (ROS) Pt 22, 51 & N B T BE R A | 200t 1 4
IS I | 2 4 b R 96 o 25 SR AR T ORI, SR R
DKD £ (1 50k 670 fof 45 A5 W0 8% (MDA ) 3 Sk ig i 5
FIESp 28 2 18 S AE AR G, B S Ak A A n A S Ak 4 s Al o A1k
SN EPUEALRE S (TAC) 5 Z R HAAMKE™, Cifarelli %7 1
M3 C KA ZH P Bz 40 5 7 R ) ras AHOE C3 INFEAT A
FEIEY 1(RAC-1) BOW IR/, B NOx 16 HEREAR, C KT BE
1 BHLLE P9 R A RAC-1 AOBE S 37 B 1% NOx T 1 , AT sk



- 350 -

I R IR 5 2025 4F 4 H25 42 55 4 ] T Clin Intern Med, April 2025, Vol. 42, No. 4

EALIEIR G, C BRVATT 4 STZ K BLHIIMLTE TAC 7K 4% 1R
A4 T MDA FEAR 6 B YD A R 36 77 20 B 2 T 728 e ) B
AR, M, C ORI EE S NOx I Mk A i 3 &
ROS L%, sl i AMPKa #8542 B 2 BH T ROS T U (1 4601k 7 %
REFHMS,

5. PLUAT AL gL AE T - 8 s AT T R R T A
(A, 3 it AU RV S RN e E B 17 3% 44 [ 22 b ) s PR T R Y
NTGF & B REAEMBE T (40 T3 A Bax 5 B #kEL 4
My 2(Bel-2, —FHu i -85 A1) B9 LL{E B & DKD 3 Je i 3
K, Cifarelli %A C R TG AMPKoc 8 K4 002
2 I G R il -3 ( caspase-3 ,— AR T AR R 2R ) I E A Bel-2
BYFE, B E T E RN R AR T, WS E H C BRALEEZE TNF-
oo 5 S AT TG o 40 T LA S 2 458 1) 40 IR 1 DR R 4 i 1
R OMATIAK C IKAT REE I b VR 40 A7 3 PR 2k ke G TNF-
o M E /NS T S BT UE S C BKGE o i
AMPKa MR BB FE LB 2 (TG-2) i% 1, B3E Bel-2 ik,
DI i gE T 25 E, C BRSO AMPKoc, B
P NOx #5542, /> ROS A= A, it 50 R Ui TG-2 | caspase-3 5§
o= e R NS B Y A R L

mEgES5RE

C KA i 52 2 () 20 MO 9 55 5, AL AR 9 e R Bt
SEA B BT T A 5 TR S B JE (R 33 1, HERTBE A DKD
BRI T AL, (A E AT C KA T2DM AHE B D RE i B9 22 )
PR F IR EER ST, HAHAE DKD o i)V FI AL 4 BIF 55 30 A 15
WA ARk T 75 TT R ) S 38 R 5 LASGUE C R A i PR
I E, B RO P LRI B AT BE— PR

& % x #t

[1] Sun H,Saeedi P,Karuranga S, et al. IDF Diabetes Atlas; Global , region-
al and country-level diabetes prevalence estimates for 2021 and projec-
tions for 2045[ J]. Diabetes Res Clin Pract,2022,183:109119.

(2] XUBET, Wi, CKD273 1M b 1 8 35 540038 W b 9 i IR AN 1
[17. WGRPIRHAE,2019,36(4) :283-285.

(3] SKEE, TEAEFA. B IR B DR (VAT E R [T ], G IR N LR,
2023,40(6) :366-369.

[4] Johansson BL,Kernell A,Sjoberg S, et al. Influence of combined C-pep-
tide and insulin administration on renal function and metabolic control
in diabetes type 1[J].J Clin Endocrinol Metab, 1993,77 (4) .976-
981.

[5] Hoekstra JB,van Rijn HJ, Erkelens DW et al. C-peptide[ J]. Diabetes
Care,1982,5(4) :438446.

[6] Yosten GL, Kolar GR. The Physiology of Proinsulin C-Peptide: Unan-
swered Questions and a Proposed Model [ J ]. Physiology ( Bethesda ) ,
2015,30(4) :327-332.

[7] Johansson BL,Borg K, Fernqvist-Forbes E , et al. Beneficial effects of C-
peptide on incipient nephropathy and neuropathy in patients with Type 1
diabetes mellitus[ J]. Diabet Med,2000,17(3) :181-189.

[8] Chung JO, Cho DH, Chung DJ, et al. Relationship between serum C-
peptide level and diabetic retinopathy according to estimated glomerular
filtration rate in patients with type 2 diabetes[ J]. J Diabetes Complica-
tions,2015,29(3) :350-355.

[9] Bo S,Gentile L,Castiglione A, et al. C-peptide and the risk for incident
complications and mortality in type 2 diabetic patients: a retrospective
cohort study after a 14-year follow-up[ J]. Eur J Endocrinol ,2012,167

(2):173-180.

[ 10 ]2k, MR I 4 35 ML AR 3 B DI RE S € IRAKCF Y AE G LI 5T
(1] A R 2%, 2020, 18 (1) :77-78.

[11] Samnegard B, Jacobson SH, Jaremko G, et al. Effects of C-peptide on
glomerular and renal size and renal function in diabetic rats[ J . Kidney
Int,2001,60(4) :1258-1265.

[12] Samnegard B, Jacobson SH, Jaremko G, et al. C-peptide prevents glo-
merular hypertrophy and mesangial matrix expansion in diabetic rats
[J]. Nephrol Dial Transplant,2005,20(3) :532-538.

[13 ]Huang DY, Richter K, Breidenbach A, et al. Human C-peptide acutely
lowers glomerular hyperfiltration and proteinuria in diabetic rats:a dose-
response study[ J]. Naunyn Schmiedebergs Arch Pharmacol, 2002 ,365
(1) :67-73.

[14]Xu S, Jiang Y, Wang H, et al. C-peptide ameliorates renal injury in type
2 diabetic rats through protein kinase A-mediated inhibition of fibronec-
tin synthesis[ J]. Biochem Biophys Res Commun,2015,458 (3) :674-
680.

(151 B 4E=s, EUlA , 7y, 55. C JRIA YT XM PRI B GK K B
SRR [ T]. H AR 2R 2018,38(3) :659-662.
[16]Li Y,Li X,He K,et al. C-peptide prevents NF-kB from recruiting p300
and binding to the inos promoter in diabetic nephropathy[ J]. FASEB J,

2018,32(4) :2269-2279.

[17 ] Luppi P, Cifarelli V,Tse H, et al. Human C-peptide antagonises high
glucose-induced endothelial dysfunction through the nuclear factor-kap-
paB pathway[ J]. Diabetologia,2008 ,51(8) :1534-1543.

[ 18 JAl-Rasheed NM, Willars GB, Brunskill NJ. C-peptide signals via Galpha
i to protect against TNF-alpha-mediated apoptosis of opossum kidney
proximal tubular cells[ J].J Am Soc Nephrol ,2006,17(4) :986-995.

[19]Souto SB, Campos JR, Fangueiro JF, et al. Multiple Cell Signalling Path-
ways of HumanProinsulin C-Peptide in Vasculopathy Protection[J]. Int
J Mol Sci,2020,21(2) :645.

[20 ] Kamikawa A, Ishii T, Shimada K, et al. Proinsulin C-peptide abrogates
type-1 diabetes-induced increase of renal endothelial nitric oxide syn-
thase in rats[ J]. Diabetes Metab Res Rev,2008 ,24(4) :331-338.

[21]Li Y,Zhao M,Li B, et al. Dynamic localization and functional implica-
tions of C-peptide might for suppression of INOS in high glucose-stimu-
lated rat mesangial cells [ J]. Mol Cell Endocrinol,2013,381 (1-2):
255-260.

[22]Lim YC,Bhatt MP,Kwon MH, et al. Proinsulin C-peptide prevents im-
paired wound healing by activating angiogenesis in diabetes| J . J Invest
Dermatol ,2015,135(1) :269-278.

[23 ]Bhatt MP, Lim YC,Kim YM, et al. C-peptide activates AMPKa and pre-
vents ROS-mediated mitochondrial fission and endothelial apoptosis in

diabetes[ J]. Diabetes,2013,62(11) :3851-3862.

PERMR2F24 47,2021 ,46(5) :618-624.

[25]Li L, Jiang XG, Hu JY, et al. The association between interleukin-19
concentration and diabetic nephropathy [ J ]. BMC Nephrol, 2017, 18
(1) :65.

[ 26 JHaidet J, Cifarelli V, Trucco M, et al. C-peptide reduces pro-inflammato-
ry cytokine secretion in LPS-stimulated U937 monocytes in condition of
hyperglycemia[ J ]. Inflamm Res,2012,61(1) :27-35.

[27]Luo J, Jiang J, Huang H, et al. C-peptide ameliorates high glucose-in-
duced podocyte dysfunction through the regulation of the Notch and
TGF-B signaling pathways[ J]. Peptides,2021,142 :170557.

[28 ]Chima RS, Maltese G, Lamontagne T, et al. C-peptide ameliorates kid-
ney injury following hemorrhagic shock [ J]. Shock,2011,35(5) :524-
529.

[29 ] Yaribeygi H,Farrokhi FR, Rezaee R, et al. Oxidative stress induces re-
nal failure; A review of possible molecular pathways[ J]. J Cell Bio-
chem,2018,119(4) :2990-2998.

[30 /™4, Bt i, KA, 55 IR NAG | I35 #a Ak I8 1 K Ak B 8o
?ﬁ'ﬁ)%ﬁﬁ'@%?ﬂﬁﬁl}fﬂ@jﬁ%ﬁfﬁ[ J1. P E BRI, 2021 ,18

32):69.

[31]Cifarelli V,Geng X,Styche A et al. C-peptide reduces high-glucose-in-
duced apoptosis of endothelial cells and decreases NAD ( P) H-oxidase
reaclive oxygen species generation in human aortic endothelial cells[ J].
Diabetologia,2011,54(10) ;2702-2712.

[32 ] Elbassuoni EA, Aziz NM, El-Tahawy NF. Protective effect of C-peptide
on experimentally induced diabetic nephropathy and the possible link
between C-peptide and nitric oxide [ J ]. Appl Physiol Nutr Metab,
2018,43(6) :617-624.

[33]Yaribeygi H, Lhaf F,Sathyapalan T,et al. Effects of novel antidiabetes
agents on apoptotic processes in diabetes and malignancy ; Implications
for lowering tissue damage[ J]. Life Sci,2019,231.116538.

[34 1205 A%, salusins FURHPRIE B 5 OAHSC PRI SX [ 1], BE 2 450R
2015,21(7) :1255-1257.

(W H 391.2023-07-24)
(Ao 5



