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B PR 9 B s BB B LT Maresinl F1 PPBP K FE#EiL 5
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063000; 2. FFILT T AEBER /-8, FHLEE L 063000)

 ZE:. BEY 44 &% %5 (diabetes nephropathy, DN ) & 3 fo i Maresinl #= 3] oz «J» 38 81 & & ( pro-platelet
basic protein, PPBP) R R FREBRBFAGHMAR, FiE HRIK20I8F5 A ~20205F5 A LT P ERIE
B 8IBIMERABEREEABRR T RE, FRREIH 60 # £ 4k 2 A AERABEE A ERABAS 60 44 Bk H At
B4, R AR %% R W% (ELISA) # 2 s & Maresinl = PPBP /K ¥, Spearman #8 % 14 %~ #f fz i Maresinl, PPBP
L5EREHRGHMAE, COX RHIRRGESHBELARETRELFZBTRERRY B E, TRHETHH4E (ROC)
W & 374 o 7 Maresinl # PPBP sHiZ i F 6 R R ey FAMME, SR B4, BEABEPE LR Y A8 0 Maresinl
A F (1590+4.53ng/ml, 12.34+429ng/ml, 9.65+4.38ng/ml) 4k X B 4%, s 55 PPBP 7 -F (263.45 +8522pg/ml,
349.28 + 80.49pg/ml, 435.76+87.21pg/ml) R A &, £F LA %t F &L (F=35159, 72.678, ¥ P<0.05) , M #&
IFTA %~ & X35, § 3k 5 &0 38 I fe % Maresinl K -FB4& ( F=25.838, 25.187, 9.751, 3 P<0.05) , ik
PPBP K-+ 4% (F=56.513, 92.702, 58.137, ¥ P<0.05) , £F BA %5 &L, fiF Maresinl 5 IFTA 34, BERA
XEFS, BRI RERAAE (7=—0.637, -0.581, —0.594, 35 P<0.05) , fik PPBP b5 IFTA %4, I&) i £ E3F4
B 5B E AR (r=0.659, 0.664, 0.608, 3% P<0.05) , #ARKFHAE (HR=1.135, 95%CI: 1.012 ~ 1.370) .
24h f%& & (HR=1.087, 95%CI: 1.016 ~ 1.164) . PPBP ( HR=1.208, 95%CI: 1.119 ~ 1.365) . IFTA ##4%- (HR=1.139,
95%CE 1.024 ~ 1.219 ). 19§ ¥ 57 5 HR=1.122,95%CE 1.006 ~ 1.249 Y= 5> 3£ 4% ( HR=1.139,95%CL 1.052 ~ 1.273)
RBRBEHELZEZHNFEHBRLAREE; eGFR (HR=0.934, 95%CI: 0.892 ~ 0.993) # Maresinl ( HR=0.903,
95%CI: 0.816 ~ 0.982) XM FHE MR B E (3 P<0.05) , f2ik Maresinl, PPBP & # 3§45 8E4-TAR 4B L5 55 &
HRMFERRAEETER (AUC) 5514 0.781, 0.777 #2 0.901, BIGHABEA MG AUC & T EAEHmTR, £
FRA %I FEL (Z=3.049, 3258, 3 P<0.05) . & HA&#A K% &H fo i Maresinl K-F B4, PPBP K-F4 &,
ik E ERMGEE T AL, BoRATARANELLERRRETASE,
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Correlation between the Expression of Serum Maresinl and PPBP Levels and
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Abstract: Objective To investigate the expression of serum Maresin 1 and pro-platelet basic protein (PPBP) in patients with
diabetes nephropathy ( DN ) and their correlation with long-term prognosis. Methods A total of 83 patients with diabetes
nephropathy admitted to Tangshan Central Hospital from May 2018 to May 2020 were selected as the diabetes nephropathy
group. In the same period, 60 patients with simple type 2 diabetes were selected as the diabetes group and 60 healthy people as
the control group. Enzyme linked immunosorbent assay (ELISA) was used to detect the levels of serum Maresinl and PPBP.
Spearman correlation analysis was used to analyze the correlation between the levels of serum Maresinl and PPBP and renal
pathological damage. COX proportional hazard regression analysis was used to analyze the factors influencing the long-term poor

prognosis of patients with diabetes nephropathy. ROC curve was used to evaluate the predictive value of serum Maresinl and
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PPBP for the long-term poor prognosis. Results The levels of serum Maresinl (15.90 + 4.53 ng/ml, 12.34 + 4.29 ng/ml, 9.65
+ 4.38 ng/ml) in the control group, diabetes group and diabetes nephropathy group were decreased in turn while the levels of
serum PPBP (263.45 + 85.22 pg/ml, 349.28 + 80.49 pg/ml, 435.76 + 87.21 pg/ml) were increased in turn, and the differences
were statistically significant (F=35.159, 72.678, all P<0.05). With the increase of IFTA score, interstitial inflammation score,
and glomerular grading, serum Maresinl level was decreased (#=25.838, 25.187, 9.751, all P<0.05), while serum PPBP level
was increased (F=56.513, 92.702, 58.137, all P<0.05), and the differences were statistically significant,respectively. Serum
Maresinl was negatively correlated with IFTA score, interstitial inflammation score, and glomerular grading (»=—0.637, —0.581,
—0.594, all P<0.05), while serum PPBP was positively correlated with IFTA score, interstitial inflammation score, and glomerular
grading (r=0.659, 0.664, 0.608, all P<0.05), with significant differences. The course of diabetes nephropathy (HR=1.135, 95%
CI: 1.012 ~ 1.370), 24-hour urinary protein (HR=1.087, 95% CI: 1.016 ~ 1.164), PPBP (HR=1.208, 95% CI: 1.119 ~ 1.365),
and IFTA score (HR=1.139, 95% CI: 1.024 ~ 1.219), interstitial inflammation score (HR=1.122, 95% CI: 1.006 ~ 1.249) and
glomerular grading (HR=1.139, 95% CI: 1.052 ~ 1.273) were independent risk factors for long-term prognosis of diabetes
nephropathy patients, while eGFR (HR=0.934, 95% CI. 0.892 ~ 0.993) and Maresinl (HR=0.903, 95% CI: 0.816 ~ 0.982)
were protective factors for long-term prognosis (all P<0.05). The areas under the curve (AUC) of serum Maresinl, PPBP and two
indicators combined to predict the long-term poor prognosis of patients with diabetes nephropathy were 0.781, 0.777 and 0.901,
respectively. The AUC of two indicators combined was higher than that,and the differences were significant (Z=3.049, 3.258, all
P<0.05). Conclusion In patients with diabetes nephropathy, serum Maresinl was decreased and PPBP was increased, and the

two mndexes were closely related to the degree of renal injury. The combined test could effectively predict the long-term poor

prognosis of patients.
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YRR B 7% ( diabetic nephropathy, DN ) &%

PRIFBERE NI EREZ—, BITARE SR
KIS ERETET, R SR bR
BEREE 60% ~ 70%™, FIWITEAL 8 R 5 5 ik
BE R GREE RBEUS, iR E Ak
WRFTFHREEENE. HRFEEREBILHE
2%, 5RIE. SR T A 40 B YIAEE Y,
Maresinl R — + B AGERAEHAKRIEE S
B Ra MR REEN R, BAEMRRER.
Maresinl AJ i H4HEA % (interleukin, IL) -1,
IL-18 %R 2 A F RO B ik, 8 xd 30 i 58 5 2 o f
PikEREAE XS EE G " B /MREE R
( pre-platelet basic protein, PPBP ) & ki 4 i i
K -2 AT R B, R—Fr R RIS
FIFBAER], AT EOE IR 1l R 40 M R S s
BeRL R PE N TR E REER N P, KA RN R FEIR R
B R4 R BT, PPBP Al HES 5 THIRK
Bk FLRE, HXTIME Maresinl, PPBP 51
PRI R X R R IE TR, BT, 48
5B ERIT B FE PR TERE IR B 0% B Rk K B CH:
HBERYTEHXR.

1 MR5AE

1.1 #Aristg HEEL20184 5 A ~ 20204 5 A
Elm R OEBRKIES 83 FIERREREE N
WRBEERA, Ho B a9 6, L34 6
43 ~ 71(5922+1019) #F; 1K
20~26 (23.35+246) kg/m’; BEIRFHKAET ~ 16

(12.80£3.59) 4F; R A8 27 i, ki 19 . 45
Atrnife: OFfFE (P BERAGERRB S ERIRK2
Wit & RN ) P pR IR B R e WitR i QF
%18 ~ 75 % ; QMEVIEBPIRYT. HERARAE:
OLEINGEARE K TIEERE; QA A T
mREMEEEREREEERE; OEYEES
B, @QKRBIRAHSRATRE; OHAbER
Wt RAE B E BRI R . BIRIREER PR,
©EME MR RS R R E . T IR 60 il
afi 2 BUBH IR B A0 R 41 % 60 15t R A 4
AN, 2 BIEIRIR B E A 2 BBERRZHTR
7 U d PR £H 5 Xt R 2H HEBR A A R PR O W
o WERMAE B 33 6, k27 B; 4l 45~70
(57.38+£11.05) %; AB45%021~26 (23.09+£224)
kg/m®; BERBIHER 1017 (13.15+3.28) 4F; A
14 5, KB 9 B, XTERLASEM: 38 B, Ltk 22 #l;
AE Y 47~71 (59.96+10.87) % ; & i 48 ¥ 20~25

(22.75£2.61 ) kg/m®; TR 19 B, K@ S5 Hl, =
LHPER . AE . RTRFEH. WA | DRI SRR BE
PR, ZRYTHIT%EE X (¥/F=0.603, 0.862,
0.941, 0946, 1.021, ¥JP>0.05) , A LthHE,
AHRLEFLEER R SHME (#5: M2018104) ,
WRAZERBHEZME S,

12 B BHEMN LX204 A sh A& k4 #r X

( Beckman 2> 7] ) , Maresinl EFEX S E R MHAN &

( Blue Gene Biotech 22 7] ) , PPBP {5k % 7% W Ff
A& (EITeEmAYREARAR ) , 800TS
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R (EEERE) .
1.3 Fi&k
131 IGIRBEH: WERAHITMNEHAOERE
B, GEEN. AR B8 KE. LE (KEE
/EPSRE) . BEIRWEIRTR . BRI B s EE, 3Rt
B 18 ¥ (body mass index, BMI) , LI F 5
PRl 4% %S B8 M (Fasting blood glucose, FBG) .
M BH [E B (total cholesterol, TC) . = B H i
(triglyceride, TG) . RFEAGHEH - FHFERE (low
density lipoprotein cholesterol, LDL-C ) fiE & &g
A - IHEEE (high density lipoprotein cholesterol,
HDL-C), AR Bfithtetran 24h FREA . 1M ALEF
RER. K. RHAXRPEARLE/NRE
it % (eGFR) i+ EAXIHHE: eGFR=186 x il L
BF -1.154 x 4F#8 0203 x (0.742 x ZfE ), MALEF
A7k me/dl, SFERRLLS EAA,
132 [l ¥ Maresinl, PPBP /K Z# M. R &£ &
HF T XI5 R E I E KL 5ml, 3 000 r/min %
> 15 min, E.0%AZ 12 cm, 2ME M HSLEMRA
T —80 “CUKFE TR o R A Bk SRR R4 ( ELISA )
A6 If 7% Maresinl, PPBP /KF. #EfEid M #
AR S BT
133 BREIRGRERE. RHE/MNMEES 50 T
4t 1k, (interstitial fibrosis tubular atrophy, IFTA) .
R . FNRS BRI ITAEIRIE SRR E
EREHGRE Y, IFTA W4 0 9 R R L IFTA,
I RRIFEBRE <25%, 2R R RERE
25% ~ 50%, 3 SFRAHERE > 50%; [AIFRAE
T 0 RARLRBERE, | #FRR-E5IFTA M
KERMERE, 25 RARTE IFTA K LISNMEER
HRIE; B/NRSHIES 1 RFon B /NREE
FREIEIE, TR Fon RBEEFIESE, T RFRARETHE
Wik, IV RRRG IR S /NREEAL
134 Vi B 2EE. BiEViRSIT 28

FRIG S 5 BE BT I =4FREDT, SoitBEVIRITR
JEHERL. HRALKEE RS EER T vEHAGE
AH, ZRY'EHET eGFR < 15 m/ (min-1.73
m’) REEZHEFEERERET Y REFEEA
FHRLE KRBT R AEHTE B . REBERE
A REHTEARBRA (n=25) FEHBUE BiFH
(n=58) ,

14 %itFH54  FKFH SPSS 24.0 KA HATEE S
o IHEFRZRABE « irEEE (Xx5) £,
21 18] L3R F r Z 408, PI PR LU SR A LSD-1 &
B HEBERA (%) 1FR, RAXBE; X
F Spearman A543 47 L7 Maresinl, PPBP 5'%
S B 45 B9 A 6 7E s COX EL 1 XU [81 99 43 BT R
RERETE AR REMEE; L6325 T/ERE
fiE (receiver operating characteristic, ROC ) i £k ¥
£ IfiL 7% Maresinl, PPBP K HLEX-& %6 i XHiz A F f5
ABMTMME, P<0.05 HEREGIT¥ENL.
2 H#HR
2.1 =483 Maresinl, PPBP K-Fibd &K 1,
Xt BRLH | PR ZH AV PR 5 i 2H I 7 Maresinl 7K
SEAR R IR, PIBILLE (=8.301, 4.420, 3.656) ,
IiL 7 PPBP /K AR A&, IR LLER(=1.771, 5.672,
6.042) , ERHAGIHEREX (¥ P<0.05) .

F£1 Z=4IMmF Maresinl, PPBPJKFELHF (x+s5)

5 BRRERA BRRE R4
(n=83)  (n=60)  (n=60)

Maresinl (ngml) 965438 12343429 1590453 35159 0001
PPBP (pg/ml) 43576 £ 8721 34928 + 8049 26345 +85.22 72.678 0.001
22 FARAEBEREHRYGEEE AL & 7§ Maresinl,
PPBP & -+ 4 W% 2, BiFE IFTATE4r. B fE
REEVFSr. B/NERSTRAHE M, I Maresinl 7K
S [ % (£=2.589~8.252), Il ¥ PPBP Kk F 7t &,

(£=3.197 ~ 13667) , ERHEAFITEE L (H
P<0.05) .

F P

x2 AR BREBRG IR R E NS Maresinl, PPBP 7K ELLEE (x25)

Big n Maresinl ( ng/ml ) F P PPBP ( pg/ml) F P

IFTA #45 (4) 0 2 1197218 355.72£49.37

1 29 10.19 £ 2.05 40275 £ 55.16
25.838 0.001 56.513 0.001

2 17 837+198 486.58 +53.34

3 14 628176 573.94£58.22

IR (4) 0 31 1171+ 2.67 341.10+ 55.87
1 25 9.95+2.34 25.187 0.001 42251 +61.59 92.702 0.001

2 27 702251 556.71 +64.30

B/NR B I 2% 1107+ 1.67 34993 +52.97

I 30 9.93+1.19 421755132
9.751 0.001 58.137 0.001

m 17 882125 502.79 + 55.60

v 10 6.57+1.04 586.98 +59.27
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23 KmEM4G4EE L 2 & Maresinl, PPBP #)
XM Spearman XM HERER, MF
Maresinl 5 IFTA £ 4, (8] i R AE PE 4. & /N ER
A % 2 48 € (—-0.637, -0.581, -0.594, ¥
P<0.05) , Ifi# PPBP 5 IFTA ¥4y, ] 4 56T
. B/NRAFZEEMEK, ZREFHITFEEL (Y
r=0.659, 0.664, 0.608, P<0.05) ,
24 BEREREBFZPFREHTAREIN L
R3, R4 UERA T REELEFIEARTE(R
B =1, RiF =0 T HE R KL EE COX FIHA#HT.
SR BN, WRBBERBER. 24h JREA . PPBP,
IFTA W4 . BIBRRAETES . 'F/PBRG R R
PRI B E A TS R 7 R A K, eGFR,
Maresinl 52 a4 bR 5 B s B B A HUE AR R
# (¥ P<0.05) ,

%3 BEFE COX A4 #H

E3 B HR 95%CL P
WRE EEHTERE 1013
SRIE ESEHTR 1012

0.924 ~ 1.156 0465
0.893 ~ 1.275 0497

BRRAE  EEHTE 1164 0952~ 133 0251
BRFERAE HEENTE 1204 1034~ 1463 0003
FBG EERTE 0957 0839 ~ 1028 0237

1C ESWER 1003 0912 ~ LIS4 0439

TG EEWTR 0928
LDLC EENTR 10
HDL-C EEHTR 1013

2h REH EENTR 1137
R EEHTR 1061
RER EEWTER 104
BmE EENTE 1038
eGFR EEHTR 0864

0.813 ~ 1.079  0.386
0.926 ~ 1.098  0.594
0918 ~ 1.204 0332
1.034 ~ 1257 0.005
1.013 ~ 1105  0.041
1.000 ~ 1.051  0.046
1002 ~ 1.075 0039
0.773 ~ 0.956  0.006

FraEy 0 135;;:?1’ 27 125 LI04- 1435 0003

AR "215?_:0’ 1334 1158 ~ 1627 0001
I ~ II=0,

B R 5 moyg 462 1281772 0001

Maresin] EEWTRE 0871 0.9 ~ 0932 0.002

PPBP EEHTR 1368 1124 ~ 1508 0.001

2.5 ek Maresinl, PPBP 3tz BAH/6 R B & Fiml
#ih WESHE1L, ROCHELEREBR, M
Maresinl, PPBP Bk & £ I 19 0 4% bR 7% 15 s 48 & i
BBE AR AUC B TR ammm, 588
BET%E X (7=3.049, 3.258, P=0.003, 0.001) .

*a £ZEE COX BAASH

B % HR 95%Cl P
B B R 1135 1012 ~ 1.370 0.012
24h REA 1.087 1016 ~ 1.164 0.025
LA 1.022 0.956 ~ 1.102 0.061
RER 0963 0.905 ~ 1.028 0.057
BEmE 0.992 0.927 ~ 1.019 0.052
eGFR 0934 0.892 ~ 0.993 0.037
IFTA ¥4} 1.139 1.024 ~ 1219 0.034
[B] B RAE T4 1.122 1.006 ~ 1.249 0.043
B/ R 1.139 1.052 ~ 1273 0.026
Maresinl 0.903 0.816 ~ 0.982 0.003
PPBP 1.208 1.119 ~ 1.365 0.001

3 itig

BRR S RERRRERE T RAE R, ik
30% ~ 35%, KREHIEHRGERERE, KaeE
2B R RERTIIL, MorRELECHRE
AR R BT BUS A R LR A B,
MALEF. REZ MBI E S FEEHE bR o] E R lE R
BT RR R SR ERE R, B2
HOBE M EEAR

Maresinl 58K A4 R RELSEF AN
il JORE AL B B T R IR R Y, 58
TRABREEFIIN G EAMBKZA 6 ZA%FH
#4655, 5 GasEAME, "THIE cAMP, 3
AR EAE A, 3060 A 40 B A A TR 1
ShsLse B M, Maresinl T HI I B A RS /D
BRAAA, WAMEARSEH F -« (tumor necrosis
factor, TNF-o ) X IL-1B B, {RuERIENIR,
FHMEEKEF -« B (NF-«k B) {555 @ BT
FIREER I, BAUWEFERKERKXREHRG.
A 5T & BUGE PR 5 9% 28 2 IfiL 7 Maresinl 7K P
i, HEDRT B8 568 R B RAE R B3GR A K. 1
PRIR B R & R oL #2 P PR BB R BE B F 40 TNF-
IL-1B 25 0] 41 Maresinl B, [R] A48 5E I o 8%
% NF- k B X £ FIEER A S5 55 85K,
T T Maresinl A= AR EHELE TR, WEFE
HKF &K P Maresinl P& I 0] 68 5 &4k 5
WHAX, RIERSTREFELSREHERH
HSHERIHLE, thAai0H Maresinl &% ™,
AT K PRI 7 Maresinl 7K 4815 59 58 3% B FE
W™ E, 3 H Maresinl F+E AU BYPRD
BR# . Maresinl PRI AIE RN, AARRR
N RSmeE, BE NIRRT s
AR EE, Maresinl 7] 8 KR4 B E
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BT A AR RER, HREEESmM

BRI 9 B /N REF AL

£5 & Maresinl, PPBP X#EFR#% EHRBEZHTMETRETMUMNE
L §E| AUC 95%CI BifE B BRE ARIEH
Maresinl 0.781 0.729 ~ 0.834 8.36 ng/ml 0.82 0.62 044
PPBP 0.777 0.723 ~ 0.830 564.29 pg/ml 0.8t 0.58 039
BARN 0.901 0.856 ~ 0.862 - 085 0.82 067

. BEARMFTE: logit (P) =-1.892-0.159 x Maresinl+0.327 x PPBP,

1
0o 02 04 06 08 10

1= 571

1 I Maresinl, PPBP MAlER B R EEizl
BUSRRE ROC #hL%

PPBP 2 —Fff i BI R Bk EHF, mMEHRG

J& /AR PPBP KEREAA L, k43
MmERGEBOIEIE RIS N, PPBP BR&HERR
PR IR SE T RAETRAL, B R HEARE Fif
R RIEHBE R B P, PPBP ik EiEN 8 T shlkil
PEREAL PR RS . B MR A P S RERR R R
J& BB B IRR B R K R B B E,
BHRGFEM/ MBI SHE PPBP I o B AZE
YEmOAMER M, A PPBP 54 ki g
MR E T M BB GRBOI5 I RIFEERERN, $H
S #1455, PPBP & BUL vl RE{R & 5 A 40 M 2B AN
HEMIREEN AR, (S FagibmmExXRE
B P, B AT & PURE R % 2R A 1L 7S PPBP
KFEFHE, #m PPBP M9 TR 9% AR 2.
VEPR IR B K I B S 9 B 40 B S A s 4%
RERSE, REENFRETE NF-« B S5 SEE, @it
PPBP B FfEiFE, SRHFAE LR, PPBP K
SEFHR R R NS N E RAE R T BUEAETEES; B
PRI BB AL BT BE AL B -B2- SRR F 2
(Nrf2 ) MI{EEA -1 (AP-1) WifEik PPBP & &
s, SANEERETME R BEST RN
PPBP & 58 PE AN T v i i HLIH AR s> P9, ARt
KI PPBP AR 5B REIRGEREMER X, WM
REEPWES R, PPBP F & 1 I 3R 4 4 40 i
HHE KB TRA A, 0 B /N I R JE A R R 4
4&4k.; PPBP fEF T i & 7 1 AL 40 B v 42 i of 5 M

MBCE MR, MR FMEEREMEL, ME

(7L TR
%5 B8 578 Il 7 Maresinl, PPBP T il 4 fR

B R R E T TS R R A AUC 45128 0.781 F0

0.777, HPITEIREL-& R A TMERRE T 3 ik

BBEAROBUMME, AUC X 0901, RnRIMIE

Maresinl, PPBP ] 1& 2 T i 4% bR 995 B 955 i 391 U5

A BB AR I B .

22 ERRR, [MiLiE Maresinl 7EXE R SRR E
FiIXTHE, PPBP Xik b, MiEtn S HREBiG
FYIER, BRERNT i EE RIS AR EE
W, HEAFFE THRPO/PEAPR, KER
Y REEAR, FFRATIENE. 205 ISRIE
LSRRI RAERAZ AL,
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