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20y KA R AE LS LRG1, DPP4 K F-#ikxt
I A2 Wi B i ) VEAS WF 52

R&E, BEN, HHH, FALS (RETHE POERMZEARE, FILEIN 072750 )

O E: BY RALFEAMRFT a-2-4%9 1 (LRGl) . =kE Ik (DPP4) /K- &b 5 Kb Az 7 ( ACWI)
B B TUSITEEGIAL, Tk vA2022 5 1 A ~ 2023 4 12 A AR AT H P SRR IE 150 4] ACWI B4
AR F (ACWIAL) , FIBF 25k 120 614 ey &R F A8, BRI ACWI B4 FUs Lo A Fs RAF4A (n=98)
Fofi)e R B4 (n=52) , ELISA # 7% LRG1, DPP4, %fE#/R (CEA) RT; AAHpAAUER o FFEE (ALB) |
MR BLAEEE (ADA) . ALEF (Cre) K-F., % B % Logistic =32 5% ACWI % % F& R & 44 %% B % ; Spearman 48 %
P ¥ ACWI 28 $2 75 LRG1, DPP4 K5 £ I P ABRIEAE P ¥ & (NIHSS) & 74 B Rankin % % (mRS) #F % # 48
X M5 ROC W25 547 f2 7% LRG1, DPP4 /RT3 ACWI £ & B B H TG nLed B Wi i, Z4As & AUC # 27, &5
R ACWI &# #7% LRG1 (56.03+16.11pg/ml) , DPP4 (9.90+3.25ng/L ) 7K-F 3 T B4 % B4 (41.78 +12.54pg/ml,
734+232ng/L) , ZFEA%ITFEL (7951, 7272, 33 P <0.001) , F5R R %% NIHSS #F% . mRS #F4,
K @AM I A LRG1, DPP4 R-F393 TG RAFAEE (1//=3.258 ~ 17.208) , ALB KR-PIKT )G RiFa B %
(=3.143 ) , 2FBEA %5 EL (35 P<0.05) , % B Logistic @12 547, XK @ARAEL A Z NIHSS 75, mRS #F45.
LRG1, DPP4 /K-F3g4a% ACWI & & T R R 494k 5 & & B & (Wald ° = 4.358 ~ 6.000, 3 P<0.05),  ALB &%
ACWI % % FUs R R4 289 B % (Wald x’=4.535, P<0.05) ., Spearman #8 % 54 %~ ACWI % % 7% LRGl 5
DPP4 K- 2 EAR% (7=0.446, P=0.000) ; ROC & 5 #7 foi% LRG1, DPP4 % 1 & % ACWI %5 AUC (95%CI) %+ 5|
2 0.788(0.734 ~ 0.835), 0.790(0.736 ~ 0.837), A4 Wiad AUC (95%CI) % 0.922(0.883 ~ 0.951), 4T & B F ki
Wr( Z=5.798,5.612, 39 P<0.05 ); 275 LRG1, DPP4 %7 ACWI & % Tz R~ B 4 AUC( 95%CI )2 % 4 0.796(0.722 ~ 0.857),
0.800(0.727 ~ 0.861), FA&# 49 AUC (95%CI) 4 0.924(0.869 ~ 0.961), 4£F & B 4 (7=2.891, 4.222, #
P<0.05) . £5it LRGI1 #= DPP4 R-T /2 ACWI &4 i P& &, EMERREZ T LS, MERTFEZEMEX, BoD
B ACWI K AR & & s R B AA — ML, Hls RSt emithah,
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Clinical Diagnosis and Prognosis Evaluation of Serum LRG1 and DPP4 Levels
in Patients with Acute Watershed Cerebral Infarction

JIA Leihua, LU Zhikun, WEI Mengmeng, LI Guozhen ( Department of Neurology, Baoding Second Central
Hospital, Hebei Zhuozhou 072750, China )

Abstract: Objective To investigate the diagnostic and prognostic value of serum leucine-rich alpha-2-glycoprotein 1 (LRG1)
and dipeptidyl peptidase 4 (DPP4) levels in patients with acute cerebral watershed infarction (ACWI). Methods Selected 150
ACWI patients treated in the Baoding Second Central Hospital from January 2022 to December 2023 as the study subjects
(ACWI group), and another 120 volunteers who underwent physical examinations were regarded as the control group. According
to the prognosis of ACWI patients, they were separated into a good prognosis group (#=98) and a poor prognosis group (n=52).
ELISA was used to detect serum LRG1, DPP4 and carcinoembryonic amtigen (CEA) levels, a biochemical analyzer was used to
detect levels of albumin (ALB), adenosine deaminase (ADA), creatinine (Cre). Multivariate logistic regression was applied to
analyze the influencing factors of poor prognosis in ACWI patients. Spearman correlation analysis of LRG1 and DPP4 levels
with NIHSS and mRS scores in the ACWI group. The ROC curve was applied to analyze the diagnostic value of LRG1 and DPP4
levels for the occurrence of ACWI and prognosis, and Z-test was used to compare the differences in AUC. Results The serum
LRG1 (56.03 +16.11pg/ml ) and DPP4 ( 9.90 +3.25ng/L ) levels in ACWI patients were higher than those in the control group

(41.78 + 12.54pg/ml, 7.34 +2.32ng/L ) , the differences were statistically significant ( /=7.951, 7.272, all P < 0.001 ) .
ACWTI patients with poor prognosis had higher National Institute of Health Stroke Scale NIHSS scores, mRS scores, larger

EE®T: S (1986—) , L, Wid:, EIRERIN, WIFEOrm: MLNFRE, E-mail: szhfO5@163.com,



BACK IO S e ik 404 B2 20254E3 H T Mod Lab Med, Vol. 40, No. 2, Mar. 2025 99

infarct proportion, LRG1 and DPP4 levels than those with good prognosis ( #/x°=3.258 ~ 17.208 ) , but had lower ALB levels
than those with good prognosis ( =3.143 ) , the differences were statistically significant (all P < 0.001 ) . Multivariate logistic
regression analysis showed that large area infarction, increased NIHSS score, mRS score, LRG1 and DPP4 levels were
independent risk factors for poor prognosis in ACWI patients(Wald y’=4.358 ~ 6.000, all P<0.05), while elevated ALB was an
independent protective factor for poor prognosis in ACWI patients (Wald y°=4.535, P<0.05). Spearman correlation analysis
showed a positive correlation between serum LRG1 and DPP4 levels in ACWI patients (7=0.446, P<0.001). ROC curve analysis
showed that the AUC (95% CI) for diagnosing ACWI with serum LRG1 and DPP4 were 0.788 (0.734 ~ 0.835) and 0.790
(0.736 ~ 0.837), respectively, while the AUC (95% CI) for combined diagnosis was 0.922 (0.883 ~ 0.951), which was better
than individual diagnosis(Z=5.798, 5.612, all P<0.05). The AUC (95% CI)of LRG1 and DPP4 in diagnosing ACWI patients
with poor prognosis was 0.796 (0.722 ~ 0.857) and 0.800 (0.727 ~ 0.861), respectively, and the AUC (95% CI) of combined
diagnosis was 0.924 (0.869 ~ 0.961), which was better than their respective individual diagnoses (Z=2.891, 4.222, all P<0.05).
Conclusion LRG1 and DPP4 levels are higher in the serum of ACWI patients and higher in patients with poor prognosis. The
two levels are positively correlated, and the combination has a certain value in diagnosing the occurrence of ACWI and poor

prognosis, which provides a theoretical basis for clinical diagnosis.

Keywords: acute cerebral watershed infarction; leucine rich alpha-2-glycoprotein 1;

2P /KIERiASSE (acute cerebral watershed in-
farction, ACWI) s&—FURF Y BEFE2ERY, 52 0 PR
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AL LA BRE IR AT REAE B0/ NS sl 85K P g i A
Kk, ACWI B2 eI R b HA — 2 Pk ikt .
SEEMRFER o-2- BEHEM 1 (leucine rich alpha-2-gly-
coprotein 1, LRG1 ) FZZ 5 RGN0 IEH H
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P PR SR A R Bl B RNA
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PEUECUATFES R B0 IIREARE R R © ik, A&
T LG I 48 95499 #H G [ LRG1, DPP4 i 5%
X%, WIEPIEALE ACWI KA N 5B E WG
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1 MR5AHE

1.1 AP s % ABFSELL 2022 4E 1 A ~ 2023 4F 12
HATELE T L EBEIZIAERT 150 f] ACWI i
RFTEXS G (ACWIAL) , Sk [AH] 120 B4 Y
GIRE AN IRL AR ACWI B TS 175 1 23 hy il
Ji R4l (n=98) MG AR (n=52) . ACWI
HEXHRAL, TG RArd S5 TE AN R4 — MRkt
WERTLGEIHEL (¥ P>005), WEI1, 2.
AR DL M%%ﬁ%‘ (EERAERS ) |, 45
A WbRE " Q@uE kAN ; @—vkise
%, @xwﬁ%ﬂi)\&%}ﬁﬁ%ﬂﬂﬂﬁb}m ESS AT b=
25, Hebrtrne: OIEMREE; OFF K M E;

QI KKEHER, AERC SR E; @Ik MEER
G . AL ETTHE PO ERSEIR R
SAEIART CHEESCS . 20220062 ) .

IV, DPP4) fA7E TR A MU S R 0, BR T 4
FRAEFIAN, T80T LTS 2445 4 AN A A A i
PP HndiiE, DPP4 B H e T LR & 40 i X 4k
N7 3 A i 2, TR R LS AR P i R R AL -1

*1 ACWI HETERA—MBTRILE (0 (%) , Xts]
% MR (n=120) ACWI 4L (n=150) 1y P
PR (5) 65 (54.17) 78 (52.00) 0.126 0.723
i (%) 5768+ 1137 58.80 + 11.64 0.756 0.450
AT (kgfem®) 21254223 21.60+2.27 1.269 0.206
IR IR FiE () (2333) 42 (28.00) 0.756 0.385
g () (17.50) 33 (22.00) 0.844 0.358
I () (11.67) 26 (1733) 1.696 0.193
WA (&) (4333) 70 (46.67) 0.299 0.584
Tl () (37.50) 61 (40.67) 0.280 0.596
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*x2 AEFEH ACWI BE—MBERELE 7 (%) , X£s]
% TG R4 (n=98) UG ARAL (n=52) thy P
() 47 (4796) 31 (59.62) 1.849 0.174
S (%) 58.62 % 13.74 50.15 £ 12.11 0.234 0815
BT (kgem®) 21.46+2.28 21.87+2.34 1.039 0.301
Wi e (mmHg ) 14832 £ 16.75 152,26 + 18.34 1.326 0.187
FPKHE (mmHg) 86.73 + 11.86 90.15+ 12.73 1.638 0.103
TEEKE (mmHg) 109.25 +12.68 112.67 + 14.37 1.500 0.136
IER AR FILE (5) 24 (2449) 18 (34.62) 1.728 0.189
g (2) 18 (1837) 15 (28.85) 2.174 0.140
g () 14 (1429) 12 (23.08) 1.832 0.176
Wom (i) 42 (42.86) 28 (53.85) 1.648 0.199
T () 37 (37.76) 24 (46.15) 0.993 0319
HEIKBEYAE BT (071558 31 (31.63) 14 (2692)
LG (37 41 (41.84) 23 (44.23) 0363 0.834
ERER LS 26 (26.53) 15 (28.85)

12 B L5RA B0l (LY, A5 Digtor
22RY; 4 [ s IR BT AR AT BR A A,
RIS, PUZSN-300X/A ); LRG1( %5 E-EL-H6067 ),
DPP4 ( #25. E-EL-H6147 ) , #&/IAPi)i ( CEA, #25
E-EL-H6047 ) &5 & ( s T e A= PRk ey
AIRAF) o BEIIRBARL (TR F AR RHEA
FRAT], %S MAGNETOM Skyra)

1.3 B 7 %

1.3.1 M35 R F ARG . DL 373 3 25 RS R 41
Jei) Jof e Ik ot Sk A 5 M R, AN TR 0 B L )R I T
ELISA #:1ll % LRG1, DPP4 #l CEA /K-, 4 H
A AL BT AR IS B (ALB) o Bl 2
(ADA) FILEF (Cre) 7KF-

1.3.2 NIHSS ¥4 ™ WEHKFE, Bz sh, It
RO . ZRESE 12 J5 T AN s e S R e W As e
IMRKIESr, o, BB
1.3.3 MAE AL AR Sk g IR T2 A AL,
P24 BRI T3 e, A A T AR e — il 5.0
cm DI R RAESE, 5.0 cm VLR /ML

1.3.4 BlUWES: BE MBS, XTEEIHT A 3 A
AR, AR Rankin £ ( modified Rankin
scale, mRS) ZEIRXf B E WS I TREY, mRS < 2
gy (FERTCIERSAIERE A HE ) |, A HUS R
mRS>2 43 ( HH AT EMAT R ) ABUE AR
1.4 %it# 5¥  SPSS 25.0 iR ERHEAT 7047 -
%R (NIHSS $F4). ALB, LRG1, DPP4 /K-
S AL + FREL (Ras) Fom, DIl LR
SR R8s THECTORE (S sh kbR 5T | AT T R
e RFERMIFE ) Lin (%) Fox, WA ZEHER
H 7 #5:. Z[H 3 Logistic [F1J343HT ACWI & T
JE AR A2 A 2, Spearman AH 3¢ P H1 ACWI

20 LRG1, DPP4 /K ¥ 5 NIHSS ¥ 4> J mRS ¥ 43
(I AH S PE 53T ROC #hZ8 40 #T LRG1, DPP4 /K-
Xt ACWI K B F U 2 Wi i (i, Z K56 Hu i
AUC W25, P<0.05 N2ESFEA G #E L,

2 HR

2.1 ACWI £8.5 218848 LRG1, DPP4 /K-Frbdk ACWI 4
1ML 7% LRGI (5603 +16.11 pg/ml ) , DPP4(9.90 + 325 ng/L)
TR TR (4178 + 12,54 pg/ml, 734 232 ngll), 2%
SRR FE X (1=7951, 7272, ¥ P<0001) .

22 REFUE ¥ ACWI %% LRGI1, DPP4 /K-Firb& Tl
3, WA A R4 NIHSS ¥4, mRS ¥4, K FUE
BELLB. LRG1, DPP4 K& T R4, ALB /K-
TG RArd, 25 BAg0 e ($P<005) .

£33 AEBGH ACWI £%F LRG1, DPP4 7kFELLER
[n (%), Xts]

NIHSS 43 (43) 463104 5254023 3258  0.001
mRS ¥4+ (4) 134£036  287+073 17.208 0.000
ALB (glL) 31.14+458 28.86+346 3143 0.002
ADA (UL) 3154£9.37 3423+1025 1619  0.107
CEA (ng/ml) 384103 415124 1632 0.105
Cre (pmol/L) 63.44+2047 57.12+1825 1.867  0.064
FESEIAL /N /PR 62 (63.27) 18 (34.62)

KEF 36 (3673) 34 (6538) 000
LRG1 ( pg/ml) 4753+ 1437 7235£2258 8203  <0.001
DPP4 (ngll,) 8454242 1264+403 7951 <0001

23 % W% Logistic =255 ACWI 4T R B89 %h
B& LLACWLEETUS (0=Hl5 Rif, 1=HU5 AR )
HPRAE R, DAFFERIFL (0= F/NARL, 1= KT
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NIHSS ¥F-43. mRS #F43 . ALB( SE ), LRG1( S ),
DPP4 /K-F- (SZE ) k[ A EF T 22K Logistic [1]
5T, AR IR 4. KRIFWESELL K NIHSS W57
mRS P74, LRG1, DPP4 /KTt ACWI (& Hin
ARSI ERINE, ALB K ETHE & ACWI B i
JEAR RIS PR ER (1) P<0.05)

#4 ZEE Logistic BIASHT ACWI BETEFRR

MEmEZE

SE - Waldy’ P

% B
NIHSS PE43 (43) 0.453
mRS 4 (43) 0479

ALB (g/L)
FREMEAR (em) 0393
LRG1 (pg/ml)

DPP4 (ng/L) 0.183 5301 0.021
2.4 ACWI & % o 7% LRGl, DPP4 /K “F 5 NIHSS
#F 2 % mRS #F 5 69 48 % £ 5 #7 Spearman H 5%
PE 53 Hr 78 ACWI B35 17 LRG1, DPP4 /K5
NIHSS 45 % mRS PF5r 2 1EAH S (7=0.408, 0.442;
0.403, 0.446, ¥JP < 0.001) .
2.5 LRG1, DPP4 % % ACWI $4#4 Wi 18 L3
5, Kl 1. LRG1, DPP4 BXA2Hi) AUC (95%CI)
0.922 (0.883 ~ 0.951) , T4 HHMZH (Z
=5.798, 5.612, ¥ P < 0.001) .

OR 95%Cl

0217 4358 0.037 1.573 1.028 ~ 2.407

0205 5453 0.020 1.614 1.080 ~ 2.412

-0456 0214 4535 0.033 0.634 0417 ~ 0.964

0.187 4426 0.035 1482 1.027 ~ 2.138

0.622 0254 6.000 0.014 1.863 1.132 ~ 3.065

0.421 1.524 1.064 ~ 2.182

1.00

lh £ ke
0.20

0.00
0.00

020

B 1 LRGI1, DPP4i2#i& 4 ACWI B ROC

2.6 LRG1, DPP4 % ACWI & % T Jjs & B 899 ¥
{4 W6, K2, LRG1, DPP4 Bk 412 W i) AUC

(95%CI) 4 0.924 (0.869 ~ 0.961) , PhLT4 A&k
W (7=2.891, 4222, ¥JP <005) .
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0.20

0.00
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B 2 LRG1, DPP4 2T ACWI 2EFWEARE ROC

L
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x5 LRG1, DPP4 X %& 4 ACWI HIiZHTME
A AUC 95%C1 P k(e WO (%) FERE (%) AEEE
LRG1 0.788 0.734 ~ 0.835 <0.001 49.437 pg/ml 44.67 97.50 0.422
DPP4 0.790 0.736 ~ 0.837 <0.001 8.622 ng/L. 56.00 95.83 0.518
A 0922 0.883 ~ 0.951 <0.001 - 84.67 90.83 0.755
x6 LRG1, DPP4 X} ACWI BETFEARINSENE
TH AUC 95%Cl P k(e FUREE (%) HRRE (%) Z9BHEEK
LRG1 0.796 0.722~0.857 <0.001 61357 pg/ml 5192 94.90 0.468
DPP4 0.800 0.727~0.861 <0.001 10515 ng/L 53.85 93.88 0477
AL 0924 0.869~0.961 <0.001 - 86.54 92.86 0.794
KI5 i, SECHIARRRE Rk, RE R TR
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MU, ATV M 2805 (RIE . FIESE) BH
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