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ABSTRACT Objective: To investigate the relationship between serum leucine-rich alpha-2 glycoprotein 1 (LRGI),
glucose-regulated protein 78 (GRP78) and secondary acute lung injury (ALI) in patients with emergency sepsis. Methods: 155 patients
with emergency sepsis who were treated in the emergency intensive care unit (EICU) of our hospital from January 2021 to October 2022
were retrospectively selected as observation group, patients were divided into ALI group (43 cases) and non-ALI group (112 cases)
according to whether secondary ALI occurred, and 100 healthy subjects in our hospital during the same period were selected as control
group. The levels of serum LRG1 and GRP78 were detected by enzyme-linked immunosorbent assay kit. The influencing factors of
secondary ALI in patients with emergency sepsis were analyzed by univariate and multivariate logistic regression. The predictive value of
serum LRG1 and GRP78 levels for secondary ALI in patients with emergency sepsis were analyzed by receiver operating characteristic
(ROC) curve was used to analyze. Results: Compared with control group, the levels of serum LRG1 and GRP78 in observation group
were increased (P<0.05). Univariate analysis showed that, ALI secondary to emergency sepsis was related to sepsis grade, EICU time,
mechanical ventilation, sepsis-related organ failure assessment (SOFA) score, blood lactic acid, LRG1 and GRP78 (P<0.05). Multivariate
logistic regression analysis showed that, septic shock, prolonged EICU time and increased SOFO score, blood lactic acid, LRG1 and
GRP78 were independent risk factors for secondary ALI in patients with emergency sepsis (P<0.05). ROC curve analysis showed that, the
area under the curve (AUC) of serum LRG1 and GRP78 levels alone and in combination in predicting ALI secondary to emergency
sepsis were 0.790, 0.782 and 0.884 respectively, and the AUC of combined prediction was the largest (P<0.05). Conclusion: The increase
of serum LRG1 and GRP78 levels in patients with emergency sepsis is closely relate to secondary ALIL, and the combination of serum
LRGI and GRP78 levels has a higher value in predicting secondary ALI in patients with emergency sepsis.
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Table 1 Comparison of serum LRG1 and GRP78 levels between observation group and control group (xzs)

Groups N LRGI1(ng/mL) GRP78(ng/mL)
Observation group 155 243.55+34.97 208.69+25.34
Control group 100 156.60+25.34 113.22+46.11
t 21.484 21.285
P <<0.001 <<0.001
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Table 2 Univariate analysis of secondary ALI in patients with emergency sepsis

Factors ALI group(n=43) Non-ALI group(n=112) x/tU P
Gender [n(%)]
Male 29(67.44) 79(70.54) 0.141 0.708
Female 14(32.56) 33(29.46)
Age(year, x+s) 61.70+10.66 60.07+12.19 0.773 0.441
Medical history [n(%)]
Hypertension 16(37.21) 50(44.64) 0.702 0.402
Diabetes mellitus 14(32.56) 34(30.36) 0.070 0.791
Cerebrovascular disease 14(32.56) 49(43.75) 1.613 0.204
Coronary disease 8(18.60) 25(22.32) 0.256 0.613
Chronic renal failure 3(6.98) 5(4.46) 0.052 0.820
Infection site [n(%)]
Abdominal infection 11(25.58) 29(25.89) 0.031 0.999
Catheter-related bloodstream infection 12(27.91) 31(27.68)
Urinary infection 15(34.88) 40(35.71)
Other infections 5(11.63) 12(10.71)
Sepsis grade[n(%)]
Sepsis 19(44.19) 79(70.54) 9.278 0.002
Septic shock 24(55.81) 33(29.46)
Body temperature(C ,x+s ) 36.82+0.70 36.98+1.03 -0.390 0.350
Heart rate (n/min, x+s) 112.14+22.04 110.67+23.50 0.355 0.723
Breathing rate (n/min,xzs ) 23.74+6.33 23.24+6.03 0.459 0.647
Mean arterial blood pressure(mmHg, xzs) 89.11+19.92 94.98+21.31 -1.562 0.120
EICU time [d, M(Pss, Prs)] 24.00(13.00,37.00) 16.00(11.00,24.00) 3.005 0.003
Mechanical ventilation [n(%)] 39(90.70) 82(73.21) 5.546 0.019
SOFA score [score, M(Pss, Prs)] 7.00(6.00,9.00) 6.00(4.00,8.00) 3.332 0.001
Hemoglobin(g/L, x=+s) 119.22+33.38 121.07+£24.53 -0.378 0.706
Platelet count [x10%/L, M(Pys, Pss)] 197.85(131.22,269.57) 193.71(121.77,284.92) 0.002 0.998
Leucocyte count(x10%L, x:s) 14.00+5.86 13.94+5.74 0.052 0.959
Glucose(mmol/L, x=+s) 10.47+4.43 9.87+3.54 0.786 0.435
Serum creatinine [pmol/L, M(Pys, Pys)] 95.51(43.71,132.69) 78.80(39.62,118.81) 1.563 0.118
Blood lactic acid[mmol/L, M(Pss, Pss)] 2.14(1.01,3.05) 1.62(0.90,2.14) 2.408 0.016
LRGI(ng/mL, xs ) 269.50+30.19 233.59+31.48 6.430 <<0.001
GRP78(ng/mL, x+s) 226.07+19.58 202.02+21.67 6.348 <0.001
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Table 3 Multivariate Logistic regression analysis of secondary ALI in patients with septic

Factors B SE Waldy’ P OR 95%CI
Septic shock 1.590 0.715 4.948 0.026 4.902 1.208~9.890
EICU time expand 0.106 0.031 11.971 0.001 1.112 1.047~1.181
Mechanical ventilation 0.196 0.111 3.146 0.076 1.217 0.980~1.511
SOFA score increased 0.257 0.113 5.142 0.023 1.293 1.035~1.614
Blood lactic acid increased 0.970 0.360 7.255 0.007 2.637 1.302~5.339
LRGI increased 0.060 0.014 18.032 <0.001 1.062 1.033~1.091
GRP78 increased 0.084 0.018 21.178 <<0.001 1.087 1.049~1.126

% 4 Mm% LRG1.GRP78 /K EXf QISR FERFLS K ALl FBUMNE
Table 4 Predictive value of serum LRG 1 and GRP 78 levels for secondary ALI in patients with emergency sepsis

Indexes AUC 95%CI Best cut-off value Sensitivity (%) Specificity (%) Youden index
LRG1 0.790 0.718~0.852 252.80 ng/mL 74.42 75.00 0.494
GRP78 0.782 0.709~0.844 202.45 ng/mL 93.02 50.00 0.430
Combination 0.884 0.823~0.930 0.294 81.40 82.14 0.635

1.0

< e
o %o

<
o~

Sensitivity

—— LRGI
—— GRP78
—— (Combination

00 02 04 06 08 1.0
1 — Specificity
B 1 Mm% LRG1.GRP78 /K FHM 2SR FAE BE WK ALL ) ROC
B2k
Fig.1 ROC curves of serum LRG 1 and GRP 78 levels for predicting

o
b

0.0

secondary ALI in patients with emergency sepsis

A AT D RE B T R 1 TR v e B 32 BB T L A
B 2R AN SRR R P I D) REAS 2 sl I e g
B ARAFAE , A (™ AR Il DI BE , i 23 B n e s 4 -
RN E D RE R Z G KR , S 244 i 2 F [~ T M ) o
RPN, DS MFRAELE K ALLEA ZIH A ZHLHIEE AL
W RBEIL JAE B E AT, HATH R RGRI T4, £
DAHUBIGE PG LR IR IR AT R BhG )Y, SRS
FRBEAEAE A ALL A0 E TS E 2200 R BT | o i 2
AT BB AR ALL XK ALL & 28 A8 S0 R TT IR YT
Ffte o R A e HA 2

GERE LI 5 BRI 5 RS AR A T AR B A B3R R 9
BEPAATL T T8 S5 A 5, ARk 9 E SR N3 416 A 22 et A i g
5495 0 A5 R T R A0, S BOT K P R B B, T |
e ALI', TGF-B1 & Z Al e ARk ML ThEEE A, ik
IR T -kB  Smad {5538 BRI RAE K A S, 7E ALL
SRR IEEEAE Y, LRG1 & i Fp PR 40 it 32k i —Fh 2
PERHIEE T, 7652 205 YA S0 HIUs ploBs ik, IR4RLRGL
AEIS AR N 7 2 25 LA 1 v Pk 20 B 75 18 00530 s BB 51 &
A, [FI LRG1 W RESL TS TGF-B1 K H R iri A% (2 ik 45 1k
J1, Pang KT S5 HFSY #HE , @ik LRG1 &R gE# il 4% K 7
-«B {55 6 Ak, B35 P9 AN R AE SRV . Miao Y ZE09RfF 5T
fiRi&, DiEK LRG1 H K GEHN I TGF-B1/Smad {553 B/ B
ZoUN AT L T M A A DG R A . X BB SR A
LRG1 5 RAE SR # VMK, I 5 5 SR RE A DGR B A2 .
L7055 S S A Y LRG 7EREEAE I & ALL K RN i
g Rk . R0 LRG1 25 T WEHIE & 4k
& ALL iR R . ARG RE/R, SUSMTHE B MG
LRG1 KM E s, HZ W EMHrESE LRGL KT+
EHAR L ALL iyt faks N2, BABIMGE LRGL KF- I 23
T BRAE 4k % ALL A XU o LI PR T R A2 i i
TR Bl A A R A T B0 LRG 433 /K SE 340, i it 2
LRG1 KT, 2xib— 80 A% R -xB Al Smad {7553 i
PRIERRAE , FECIAE N S 3 , F5 495 s ot 45 Bl 6L 2 40 3
i AL JRUES 20

RS 58 A RA N A2 RN Es i f) TR AR
i, PN ST I SO A ST I P K e AT A A TR T S R 1
FRAES LA P9 I D RE 3L, 5 20 P I 9 7 38 B I sl S
TR N IS ARl B 40, S ALL R AR R R,
GRP78 SN T L [ — R 525 4 25 1, BRI N RN (155
FP8, FE N T RS AE R R 15 & i h R AR ZAE L 4



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol24 NO.5 MAR.2024

- 867 -

JBT IR N BE S 5 GRPT8 ik LU AR R AP0, ]It RS
PR PR S T O TR AR AR S A T, Luo N AEPIRFSE iR
i, GRP78 7EKFEAE /N AN 2235 , 3] GRP78 SRk REM#
PRSI A, S T R EAE 5 7 R MR A 10 Ma Y S5PRF

FUHRE , Mk GRP78 ik PRl 1k AERIC3E: P4 J5 o0 SO 384 , 2 1 41 ) fie

BERETS 0 R AEMIPA T X LERSE U], GRP78 2 5 e dihE

AR HS L . Al Leonard SE™ISCHG 4 1, T I GRP78 {1

RIS ALL/INGURT LA P9 B2 DRERRAT o d5cHfil i GRPT8 2

5T MGEhE B E Ak ALL R L e, AR R, 212

FRTEAE S8 RS & I T GRP78 JKF- B i, ELifLis GRP78 K

It R AR R ALLRMSLfER N E, BEUT LT GRP78 JK-F-

FHiR 2G2S IREEAE BB Ak ALL (4 KUK R PR AT e 2

IS HCHEIE J A TR A0 G SRR | SRAE 85 8 1 A L A5 I

2 B R, 5 GRPT8 Kt Bk, KA GRPT8 /K-

Th s 2tk — AL 7t N ST 7 O IO AR DG U 15 ol 15

it 6 FRI b R A T, S 3 AL JRUSS: 8 el
AHFFREERIE s, BRI PR 5 (EICU IR 4 | Fl SOFA

Py MFLERRF S 2bg N SO MaEiE 3 4k & ALT AR

HJ R AT e e R s Al LR T R DR S B TR

FE i U R T B0 ALL KU 5 EICU B ] SB35 B A6

W NG AT RN R ALTXUR: B 5 07; SOFA 1

o3BG UL SIS IRERAE T B ss RET IR E , PRt ALL X

s 2, BT UM% LRGL GRP78 /K15 218 I i o 2 4k

& ALL R FR, AT —L2x 0 ROC M &M, SifiiE

LRG1 .GRP78 /K-> 252.80 ng/mL ., 202.45 ng/mL i, Tl &

P MTEAE B 4k & ALL Y AUC & 0.790.0.782; [filiE LRGI |

GRP78 /K FHEA Tl (1) AUC i5%] T 0.884, % LRG1 GRP78

AT R I, ARSI M3 LRG1 .GRP78 K F-A B T

LU MREAE A Ak & ALL B9 BUN ,  HBA A i 7 LRG1

GRP78 JK-F-HEFETH I (B AH AT 45 AL 5 2 O WF ik

— P RIE,
£k LATiR, I LRG1,GRP78 K-} & B2 M i

HUkK ALL BT fER IR, g LRG1.GRP78 7K F-I A X

LUSHREEAE B F Ak ALL B T A (4 5, A B T4 i R B

Wk ATk EAE B S ALL 24, IBGERE TG .

5 % 3L #k( References)

(1] *PEEFRERFCARERESEFHIE, PHEEFRELE
Foa, PRERWSESETSL, F. F BREE T WAL 5
FELET 294 % R 3Ar[J]. F B &8R4, 2020, 40(7): 577-588.

[2] Liu YC, Yao Y, Yu MM, et al. Frequency and mortality of sepsis and
septic shock in China: a systematic review and meta-analysis[J]. BMC
Infect Dis, 2022, 22(1): 564.

(3] XM, & 5. Wam MR L mALR AR R [J]. St
J 7k &, 2022, 21(8): 868-871, 876.

[4] PEPBESSFLEZHEBIAELER L, (PEFEEL
S RER) FREHELEN S, F0E, F RS REMRG T B E
htmE R &R ] FE P E LSS A E, 2020, 26(3):
400-408.

[5] %%, EmMR, R, 5. WA M ZEANF6 mi R =5 &5
ey At Bt E ] b B P& E LA M4 &, 2021, 27(2): 358-360.

[6] RRZ, RAWR, £ 55 LRGI f2 K i bk s s Ao b 55 o 09 A7 S e
[3]. *F B fmpe & 4 5 4R, 2022, 44(12): 2366-2374.

(7] F5%, 2%, Ak, F NHEAY RS 78 5hFE AR R X 25
L[] AL E 25, 2023, 45(3): 436-441.

[8] Dritsoula A, Dowsett L, Pilotti C, et al. Angiopathic activity of LRG1
is induced by the IL-6/STAT3 pathway[J]. Sci Rep, 2022, 12(1): 4867

[9] £ 8, #&RE, thk#1. GRPTS8 #4 K ik #t &b M B4 b i m B = Ao
NF-«B 135 i@ #3569 % A [J]. 16 R AAF 22 &, 2018,23(10): 1824-1828.

[10] Singer M, Deutschman CS, Seymour CW, et al. The third
international consensus definitions for sepsis and septic shock
(Sepsis-3)[J]. JAMA, 2016, 315(8): 801-810.

[11] Vincent JL, Moreno R, Takala J, et al. The SOFA (Sepsis-related
Organ Failure Assessment) score to describe organ dysfunction/
failure. On behalf of the Working Group on Sepsis- Related Problems
of the European Society of Intensive Care Medicine[J]. Intensive Care
Med, 1996, 22(7): 707-710.

[12] ARDS Definition Task Force, Ranieri VM, Rubenfeld GD, et al.
Acute respiratory distress syndrome: the berlin definition [J]. JAMA,
2012, 307(23): 2526-2533.

[13] S8R, BRdh, 1RIE, 5. MREEAD K G vF R F 8 25 A48 B i
Lac.D-D.sTM . ESM-1 #9 &5 B Hls R & 3L [J]. R A4 E it
J&, 2023, 23(4): 749-754.

[14] KT, P EWE, &40 = IRA5E &M 09 B AEMH KGR
PR A FEESF &, 2021,46(11): 1159-1164.

[15] )5, BLAR R, AR, 4. MR AR A5 K BB R 42 PT 889 &
YR A LA A AR o B 16 R IE 5, 2022, 29(4): 565-571

[16] Zhang D, Liu Z, Liu Q, et al. Tenascin-C participates pulmonary
injury induced by paraquat through regulating TLR4 and TGF-B
signaling pathways[J]. Inflammation, 2022, 45(1): 222-233.

[17] Pang KT, Ghim M, Liu C, et al. Leucine-rich a-2-glycoprotein 1
suppresses endothelial cell activation through ADAMI0-mediated
shedding of TNF-a receptor [J]. Front Cell Dev Biol, 2021, 7 (9):
706143.

[18] Miao Y, Wang M, Cai X, et al. Leucine rich alpha-2-glycoprotein 1
(Lrgl) silencing protects against sepsis-mediated brain injury by
inhibiting transforming growth factor betal (TGFB1)/SMAD
signaling pathway[J]. Bioengineered, 2022, 13(3): 7316-7327.

[19] %%, KB &, B3k LRGl £k &7 S KR ok
K [J]. 70 BA X 3 4R, 2023, 40(4): 651-656.

[20] Camilli C, Hoeh AE, De Rossi G, et al. LRG1: an emerging player in
disease pathogenesis[J]. J Biomed Sci, 2022, 29(1): 6.

[21] L. MM S B &I 45 BT R [T]. 16 R 5 ok 22 4%
&, 2022, 42(3): 744-749.

[22] AR FR, e B HRATES 18 ehar it [J]. 43,
2017, 29(4): 331-335.

[23] Luo N, Chen GB, Zhang T, et al. Genipin attenuates sepsis-induced
splenocyte apoptosis via the inhibition of endoplasmic reticulum
stress[J]. Biol Pharm Bull, 2023, 46(2): 187-193.

[24] MaY, Liu J, Liu H, et al. Podocyte protection by Angptl3 knockout
via inhibiting ROS/GRP78 pathway in LPS-induced acute kidney
injury[J]. Int Inmunopharmacol, 2022, 4(105): 108549.

(T#E 914 TT)



- 914 .

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol24 NO.5 MAR.2024

[11] Zhang H, Cui Y, Zhou Z, et al. Alveolar Type 2 Epithelial Cells as
Potential Therapeutics for Acute Lung Injury/Acute Respiratory
Distress Syndrome[J]. Curr Pharm Des, 2019, 25(46): 4877-4882.

[12] Scheller N, Herold S, Kellner R, et al. Proviral MicroRNAs Detected
in Extracellular Vesicles From Bronchoalveolar Lavage Fluid of
Patients With Influenza Virus-Induced Acute Respiratory Distress
Syndrome[J]. J Infect Dis, 2019, 219(4): 540-543.

[13] Qin Y, Dinabandhu A, Cao X, et al. ANGPTL4 influences the
therapeutic response of patients with neovascular age-related macular
degeneration by promoting choroidal neovascularization [J]. JCI
Insight, 2022, 7(13): 157896.

[14

=

Wang Y, Chen S, Zheng S, et al. The role of lung ultrasound B-lines

and serum KL-6 in the screening and follow-up of rheumatoid

arthritis patients for an identification of interstitial lung disease:

review of the literature, proposal for a preliminary algorithm, and

clinical application to cases[J]. Arthritis Res Ther, 2021, 23(1): 212.

[15] § R, F AT, KRBK, F.5 M hF Faasmad R Fias
SAEW W Fe UG FMAMAEL [J]. BRRBRFFER (EFR),
2019, 40(4): 588-592, 618.

[16] HuJ, Liu L, Zeng X, et al. Prognostic Value of Angiopoietin-like 4 in
Patients with Acute Respiratory Distress Syndrome [J]. Shock, 2021,
56(3): 403-411.

[17] Lee JS, Lee EY, Ha Y], et al. Serum KL-6 levels reflect the severity
of interstitial lung disease associated with connective tissue disease
[J]. Arthritis Res Ther, 2019, 21(1): 58.

[18] Tian MM, Wang YS, Xiao HB. Dual roles of ANGPTL4 in multiple

inflammatory responses in stomatitis mice[J]. Mol Biol Rep, 2022, 49

(10): 9195-9204.

[19] Imai R, Yamada D, Tomishima Y, et al. Elevated plasma levels of
Krebs von den Lungen-6 and geographic appearance on high-
resolution computed tomography are associated with diffuse alveolar
damage in autopsy cases of acute respiratory distress syndrome: a
retrospective study[J]. BMC Pulm Med, 2022, 22(1): 308.

[20] Zheng F, Pan Y, Yang Y, et al. Novel biomarkers for acute
respiratory  distress syndrome: genetics, epigenetics and
transcriptomics[J]. Biomark Med, 2022, 16(3): 217-231.

[21] Perry TL, Pinette W, Miner J, et al. Outcomes in Ventilated Burn
Patients With Acute Respiratory Distress Syndrome: An Evaluation of
Early High-PEEP Strategy Using Berlin Criteria [J]. J Burn Care Res,
2022, 43(2): 287-292.

[22] Munshi L, Walkey A, Goligher E, et al. Venovenous extracorporeal
membrane oxygenation for acute respiratory distress syndrome: a
systematic review and meta-analysis [J]. Lancet Respir Med, 2019, 7
(2): 163-172.

[23] Koyama K, Katayama S, Tonai K, et al. Biomarker profiles of
coagulopathy and alveolar epithelial injury in acute respiratory
distress syndrome with idiopathic/immune-related disease or common
direct risk factors[J]. Crit Care, 2019, 23(1): 283.

[24] B, & WA, B0, 5. FERE SR PR FBLRASIEEE b
FHREG MEERFHEOLIBEHE LIRS OFG LG THE
UG 0P AE ML), AR A M B &, 2023, 23(2): 303-308.

[25] K ¥, #AABBL. oo KL-6 . STM CC-16 3 BR 4 i I £ & Mo R &
g A A UG 9 MEAT R )] 16 K& 4 &, 2020, 2109):
711-716.

(L¥EF 867 M)
[25] Leonard A, Grose V, Paton AW, et al. Selective inactivation of

intracellular BiP/GRP78 attenuates endothelial inflammation and
permeability in acute lung injury[J]. Sci Rep, 2019, 9(1): 2096.

[26] 265 &, EwedE, £ 5, . 6- TEAIRIF[3.2-b]Fekdp k] AR W
B#EERSBEFOEEMBYG I FREEREREF,
2021, 33(2): 150-154.

27] Zm4, ik &, ATRE, F. &35 FHIk 5 A8 Kb 35 45 Ao 20
5 69 S W LB TG A1, e Ak R4 &, 2017, 34(9): 600-602.

[28] Park BH, Park MS, Kim YS, et al. Prognostic utility of changes in
N-terminal pro-brain natriuretic Peptide combined with sequential
organ failure assessment scores in patients with acute lung
injury/acute respiratory distress syndrome concomitant with septic
shock[J]. Shock, 2011, 36(2): 109-114 .



