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[HBE] HH RR=METFIUTFR)BEERHMEAZHA(UAD) R o1 HEREB(UAIM) RERER (UTHTERRE
REZWINE, 7k EBWEREBSRESE QB HAMANER, M 43 flEFEEREHNR, RAREKRERMMXEENAHEE UTFF3
K HFEFEEDFAEN UAID UATM UTE K, 3 R ARLEHE(UCT )#F7HIE ,, iR E TIR4FE(ROC ) & N S8R R &
FNEAERERRBERTHOZEHNE, £R ROC M% B RERERKERIZHF UTFF3.UAIb UATM F1 UTf REXATUNMER B T

EFR(AUC) A 0.926.0.931.0.844.0.882.0.956, R B E 457 E 754 0.8172.0.8387.0,6344.0.8495.0.8925 F 1.0000.0.9070.
0.9070.0.7907.0.9302, Z FHE ZITF R X (18 P<0.05); TR HAE IR B 5 %12 W ., AUC 4 7124 0.894.0.889.0.766.0.810.
0.930, R EFFFFED F4 0.7931.0.8103.0.7241.0.7586.0.8276 F1 0.9535.0.8605.0.6977.0.7907.0.9302, £ R H it ¥ =
X (1 P<0.05), BXETUNE AUC BBESTEMENINE , ZFBHITERX(1Y P<0.05), £EXE logistic Bl A543 UTFF3 4
BHRERFERAMIEREAR(P<0.05), it UTFF3 22HMERBBRNBNEYIREY, BES UAb.UAIMFI UTF R E
=S EINE,
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Urine trefoil tactor 3 combined with microalbumin, o 1 microglobulin, and transferrin in diagnosis of diabetic nephropathy YAO
Yanzhen, LI Yiwei, BAO Zhoujun, et al. Clinical Laboratory, Zhoushan Hospital, Zhoushan 316021, China

[ Abstract ] Objective To assess the diagnostic value of urinary trefoil factor 3 (UTFF3) combined with urinary
microalbumin (UAIb), urinary a1 microglobulin/(UATM) and urinary transferrin (UTf) in diabetic nephropathy. Methods
Ninety—three patients with diabetic nephropathy were selected as the study objects, and forty—three healthy physical examination
subjects were selected as the control group. The levels of UTFF3 were detected by enzyme-linked immunosorbent assay(ELISA),
and the levels of UAlb, UATM and UTf were measured by specific protein analyzer. The results were corrected by urinary
creatinine (UCr). The receiver operating characteristic (ROC) curve was used to analyze the diagnostic value of each factors and
their combination in predicting diabetic nephropathy. Results The ROC curve showed that the areas under the curve (AUC) of
UTFF3/UCr, UAIb/UCr, UATM-UCr and UTf/UCr and their combination in predicting diabetic nephropathy were 0.926, 0.931,
0.844, 0.882,0.956, respectively, and the sensitivity and specificity were 0.8172, 0.8387, 0.6344, 0.8495, 0.8925 and 1.0000,
0.9070, 0.9070, 0.7907,.0.9302, respectively (all P<0.05). In early stage of diabetic nephropathy, the AUCs were 0.894, 0.889,
0.766, 0.810,-0.930, respectively; and the sensitivity and specificity were 0.7931, 0.8103, 0.7241, 0.7586, 0.8276 and 0.9535,
0.8605, 0.6977, 0:7907, 0.9302, respectively (all P<0.05). The AUC of combination was significantly higher than those of single
factor(P<¢0.05). Multivariable logistic regression analysis showed that UTFF3 was potential predictor for the early stage of diabetic
nephropathy (P<0.05). Conclusion UTFF3 is a new effective biomarker for the diagnosis of diabetic nephropathy. Moreover,
UTFF3.combined with microalbumin, o1 microglobulin and transferring has higher diagnostic value and worthy for the clinical
application.
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lin, UAIM) JRFEE A (urinary transferrin, UTf) 7K S5
2B IEA R, = HET 3(trefoil factor 3, TFF3 )2
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(AP RARAG: 5 43 9 kot B, b 58 25 48], 4 18 3l 5 4F
1% 31~76(61.2+11.1) % o BHIRM B 835 5 1 Ak &
PG AR L 22 R RSB (3 P >0.05), A
ST e e Be B 22 A PR 53 S, A2 0B A TR o

1.2 ik

1.2.1  UTFF3 K WSO IE 5 R 3 SO ik g 1 s £
HIRIR BRI BIR o R FH RIS W B35 (ELISA)

-1128-

WIS 2020 G5 42 5% 11 8

R, 3500 7= H 3 R&D 28 7] (451341664 ), A% 44
W FI UL B TR . UTFF3 K FH R WLEF(UCr)
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1.2.2 UAlb UAIM UTf ¥ )i BECKMAN COUL-
TER IMMAGE 800 URF5R 2 [ 43 B AU il £8 3 = IR B
A UAIb \UAIM (UT 7KF-, 2R FHHICT i 58 ok i 92, k)
MR FLE ] (HE5 23 500 o - M511497 M610527
M511498 ). AU5800 %4 [ gl A= A A AR BR LT 7K
ORI S - AUZ3245) , Tk W IR R . UAlb .
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R M ZHE logistic [HIF5HEMR R . P<0.05 4
ERH G E R
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UAIb .UAIM 1 UTf AP & FIE R R, P&
HA 22 A Geit2# i L (3 P<0.05), IL3& 2.
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0.931.0.844.0.882, 7 (& FIR¢ 5 B2 43 51 4 0.8172.
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W#3, ZHE logistic A9 73 H7i% 4 W PRI A 12
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{HH5 UAIb UTF Hef2s R Teseit24 8 (¥ P>005).
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R BRI EE FIE R AK 4 UTFF3  UALb \UAIM 1 UTE /K5 Ho 38

Vol n UTFF3/UCr(ng/mg) UAIb/UCr(mg/g) UAIM/UCr(mg/g) UTH/UCr(mg/g)
BRI B 93 558.65(321.59~791.28) 186.79(15.91~546.97) 22.74(10.53~51.53) 8.04(2.74~26.12)
IEH ARG 43 184.44(140.80~230.59) 4.66(3.16~7.01) 6.23(4.17~11.79) 1.30(0.97~1.80)
P{E <0.05 <0.05 <0.05 <0.05
2 FLIIRERR R E IR AR UTFR3 .UALb JUAIM Al UTE 7K Lb g

il n UTFF3/UCr(ng/mg) UAIb/UCr(mg/g) UAIM/UCr(mg/g) UTH/UCr(mg/g)
IR PRI B 58 443.68(279.70~569.09 ) 24.26(8.37~158.12) 12.84(8.29~25.11) 3.45(1.90~6.43)
NN grN e 43 184.44(140.80~230.59) 4.66(3.16~7.01) 6.23(4.17~11.79) 1.30(0.97~1.80)
Py < 0.05 <0.05 <0.05 <0.05

24 BEBRIRE RGN R 0T DOWE IR B Sk PR AR
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SFUTFF3  UAIL \UAIM UTf FEATIRAE, BRI logistic
] 5 43 A 45 S F B UTFF3 \UAIb \UAIM \UTf 7KFJ2&
SPRE PRI B 1 FE B R 2 (38 P<<0.05) ; Z2 1 K logistic
] U9 43477 0] 5875 UTFEF3  UALb A 388 FR 9 B 0 S8 006
B ST fE R PRI 2R (34 P<0.05), L3 5.

3 it

W DR B SR M s ) T R , 301 4 B PR
T R A T X T A P P R EL AT R 1 S

% 3" UTFF3.UAIb UAIM FI UTF 7K X4 bR i B s (12 sk g

Ferms § Cut=off Youden 544 R R AUC(95%CI) PIE

UTFF3/UCr =>288.63 0.8172 0.8172 1.0000 0.926(0.868 ~0.964) <0.0001
UAIb/UCr >8.44 0.7457 0.8387 0.9070 0.931(0.874~0.967) <0.0001
UAIM /UCr >15.24 0.5414 0.6344 0.9070 0.844(0.772~ 0.901) <0.0001
UT{/UCr >1.9 0.6402 0.8495 0.7907 0.882(0.815 ~0.931) <0.0001
A FDIMEL >0.538 0.8227 0.8925 0.9302 0.956(0.907 ~ 0.984) <0.0001

4 UTFF3.UAIb UAIM 1 UTE 7K AT AR 7 B (412 Wk e

K Cut—off Youden T5%#t R FER AUC(95%CI) P1H

UTFF3/UCr >264.99 0.7466 0.7931 0.9535 0.894(0.817 ~0.946) <0.0001
UAIb/UCr >7.56 0.6708 0.8103 0.8605 0.889 (0.811 ~0.943) <0.0001
UAIM /UCr >9.03 0.4218 0.7241 0.6977 0.766(0.671 ~ 0.844) <0.0001
UTH/UCr >1.9 0.5493 0.7586 0.7907 0.810 (0.720 ~0.881) <0.0001
A TN >0.538 0.757 0.8276 0.9302 0.930 (0.862 ~0.971) <0.0001
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x5 IR ERERRZES
LivRUlEizgan DSBS P2 Wald {8 P{H OR i 95%CI
B ZE logistic s
UTFF3/UCr 4364 0.793 30.257 <0.001 78.583 16.596~372.102
UAIb/UCr 3.271 0.553 34.988 <0.001 26.348 8.912~77.898
UAIM /UCr 1.801 0.443 16.507 <0.001 6.058 2.541~14.444
UTH/UCr 2474 0.484 26.087 <0.001 11.873 4.594~30.684
ZHE logistic ann
UTFF3/UCr 4.131 1.025 16.253 <0.001 62.262 8.355-463.984
UAIb/UCr 2.817 0.815 11.956 0.001 16.729 3.388~82.601
UAIM /UCr ~1.865 1.001 3.467 0.063 0.155 0.022~1.103
UT{/UCr 1.226 0.860 2.031 0.154 3.407 0.631~18.393
I3 DA 8 I FH I LT K2 B /7N Bk i ok 8 46k JI KT 5 T RE X
4 SEHE
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B E A 509% A4 2 AR, 28 3 T BA 0I5 &
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I3 A FE 5 PR 38 2 LR TP M PR B 40 3 v LA
YEH o HJEAERE PR B 9 1 22 B 2 [l 3 43 #p e, A
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JEE RIS B ZZ R RIDE A Y IO A X 2 R 008 R s
B ELA SR (ARG RIS R H o
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o B o EL A O s (R I sl e, A A I R .

-1130-

(1

(2]

(5]

(6]

(7]

Khedr EM, Fawi G, Allah“Abbas MA, et al. Prevalence of diabetes
and diabetic neuropathy in"Qena Governorate: population-based
survey[J]. Neuroepidemiology, 2016, 46(3):173-181. DOI: 10.1159/
000444056.

KERER, T MRITRZENAERNTRERRRERNAREE
B3] pERRZEE, 2010, 49(9):804-805. DOI: 10.3760/cma.
j.issn.0578-1426.2010.09.026.

Hhiks, =T, M E, F =ZHEF 3 ERRRERPOWRL]
hEFESZE, 2018, 19(2):119-123. DOI: 10.16506/j.1009—-
6639.2018.02.009

Lubka M, Mller M, Baus-Loncar M, et al. Lack of Tff3 peptide
results in hearing impairment and accelerated presbyacusis [J].
Cell Physiol Biochem, 2008, 21(5-6):437-444. DOI: 10.1159/000
129636.

Xue Y, Shen L, Cui Y, et al. Tff3,as a novel peptide, regulates
hepatic glucose metabolism[J]. PLoS One, 2013, 8(9):e75240. DOI:
10.1159/000129636.

Barrera GJ, Tortolero GS. Trefoil factor 3 (TFF3) from human
breast milk activates PAR-2 receptors, of the intestinal epithelial
cells HT-29, regulating cytokines and defensins[J]. Bratisl Lek
Listy, 2016, 117(6):332-339. DOI: 10.1371/journal.pone.0075240.
Bijelic N, Belovari T, Tolusic Levak M, et al. Localization of trefoil
factor family peptide 3 (TFF3) in epithelial tissues originating from
the three germ layers of developing mouse embryo[J]. Bosn J
Basic Med Sci, 2017, 17(3):241-247. DOI: 10.17305/bjoms.2017.
1838.

Mohammadi-Shemirani P, Sjaarda J, Gerstein HC, et al. A
mendelian randomization—-based approach to identify early and
sensitive diagnostic biomarkers of disease[J]. Clin Chem, 2019,
65(3):427-436. DOI:10.1373/clinchem.2018.291104.
Mhawech-Fauceglia P,Wang D,Samrao D, et al. Trefoil factor
family 3 (TFF3) expression and its interaction with estrogen
receptor(ER) in endometrial adenocarcinoma[J]. Gynecol Oncol,
2013,130(1):174-180. DOI: 10.1016/j.ygyno.2013.03.030.

(FHEEES 1134 T0)



cma.j.issn.0254-1432.2013.05.002.

WIS 2020 G5 42 5% 11 8

Prolapse in Females[J]. Digestion, 2019,100(2):1-8. DOI: 10.1159/

[2] Sakral, Siller J. [Obstructed defecation syndrome — review article] 000494249.

[J]. Rozhledy, 2017, 96(6):247. [10] A%, T, Z20E. AEEXNEBREINENEEJ]. RES5E

[3] Wald A, Scarpignato C, Mueller—Lissner S, et al. A multinational EE#, 2016, 7(14):50-51.
survey of prevalence and patterns of laxative use among adults (1] XBE AR, T30 W OEE B AL TAFEANE RS
with self-defined constipation [J]. Aliment Pharmacol Ther, 2008, [J]. R EALfAAZE, 2007, 27(1):14-15. DOI:10.3969/).issn.
28(7):917-930.DOI: 10.1111/}.1365-2036.2008.03806.X. 1000-1174.2007.01.003.

[4] Suzuki R, Fukuyama K, Miyazaki Y, et al. Contact urticaria syndr—  [12]  Tomaru A, Ishii A, Kishibayashi N, et al. Susceptibility to Adeno=
ome and protein contact dermatitis caused by glycerin enemalJ]. sine Agonists of Giant Migrating Contractions |nduced by
JAAD Case Rep, 2016, 2(2):108-110. DOI:10.1016/j.jdcr.2015.12. Glycerol Enema in Anesthetized Rats[J]. The Japanese Journal
011. of Pharmacology, 1994, 65(4):361-365.D0I:10.1254/jjp.65.361.

[5] Bove A, Beliini M, Battaglia E, et al. Consensus statement AIGO/ ~ [13]  Mathers SE, Kempster PA, Swash M, et al. Constipation and
SICCR: Diagnosis and treatment of chronic constipation and paradoxical puborectalis contraction.in anismus and Parkinso-
obstructed defecation (part I: Diagnosis)[J]. World J Gastroente— n's disease: a dystonic phenomenon?[J]. J Neurol Neurosurg
rol, 2012, 18(14):1555.D01:10.3748/wjg.v18.i14.1555. Psychiatry, 1988, 51(12):1503-1507.D01:10.1136/jnnp.51.12.1503.

[6] Lalwani N, El Sayed RF, Kamath A, et al. Imaging and clinical ~ [14] RX8. FEBHARIDIATREBEENFTEBHBRNE]
assessment of functional defecatory disorders with emphasis on ARG AAZRE, 2019,12(7):84-85.
defecography[J]. Abdom Radiol (NY), 2019, DOI: 10.1007/s00261—  [15] &#K, &%, B FAERNFLERSERREY] TERERE
019-02142-9. [Epub ahead of print] W53, 2009,8:752-754.

7] Wk TR, £5%% 2 2EIRE IS 284 GBI BEBES ). T E [16] Sardi C, Garetto S, Capone L, et al. Experimental Paradigm for
THES, 2009, 22(5):608—609. the Assessment of the Non-pharmacological Mechanism of

[8] Alame A, Bahna H . Evaluation of Constipation[J]. Clinics in Colon Action in Medical Device Classification: The Example of Glycer—
and Rectal Surgery, 2012, 25(1):005-011.DOI: 10.1055/s-0032— ine as Laxative[J]. Front Pharmacol, 2018, 9:1410.DOI:10.3389/
1301753. fphar.2018.01410.

[9] LiM,Jiang T, Peng P, et al. MR Defecography in Assessing Fun< (¥ A3 B #1:2020—02—13)
ctional Defecation Disorder: Diagnostic Value of the Defecation (A i - R )
Phase in Detection of Dyssynergic Defecation and PelvicFloor
(F3E5E 1130 ] [15] Lebherz-Eichinger D, Tudor B, Ankersmit HJ, et al. Increased

[10] HFEEFSERRESSHMOEHKELE ABRRERLATR trefoil factor 2 levels in patients with chronic kidney disease[J].
IR (2014 FEhR) [J] P ERERF 8, 2014, 6(11):792-801. DOI: PLoS One, 2017, 12(3):e0174551. DOI:10.1371/journal.pone.
10.3760/cma.j.issn.1674-5809:2014.11.004. 0174551.

[11] Devarajan P. The use of targeted biomarkers for chronic kidney [16] Tanaka K, Sugiyama H, Yamanari T, et al. Renal expression of
disease[J]. Adv Chronic Kidney Dis, 2010, 17(6):469-479. DOI: trefoil factor 3 mMRNA in association with tubulointerstitial fibrosis
10.1053/j.ackd.2010.09.002. in IgA nephropathy[J]. Nephrology(Carlton), 2018, 23 (9):855-

[12] Dieterle F, Sistare F, Goodsaid F, et al. Renal biomarker qualifi— 862. DOI: 10.1111/nep.13444.
cation submission: a dialog between the FDA-EMEA and Pre- [17] Lebherz—Eichinger D, Tudor B, Ankersmit HJ, et a1.Trefoil Fac—
dictive Safety Testing Consortium[J]. Nat Biotechnol, 2010, 28 tor 1 excretion is increased in early stages of chronic kidney
(5):455-462. DOI:10.1038/nbt.1625. disease[J]. PLoS One, 2015,10(9):e0138312. DOI: 10.1371/

[13] ~Ibrahim ME, Chang C, Hu Y, et al. Pharmacokinetic determi- journal.pone.0138312.
nants of cisplatin—induced subclinical kidney injury in oncology [18] Brott DA, Furlong ST, Adler SH, et al. Characterization of renal
patients[J]. Eur J Clin Pharmacol, 2019, 75(1):51-57. DOI:10. biomarkers for use in clinical trials: effect of preanalytical pro-
1007/s00228-018-2552-z. cessing and qualification using samples from subjects with dia—

[14] Toshio Y, Hitoshi S, Keiko T, et al. Urine Trefoil Factors as Prog— betes[J]. Drug Des Devel Ther, 2015, 9:3191-3198. DOI: 10.
nostic Biomarkers in Chronic Kidney Disease[J]. Biomed Re- 2147/DDDT.S78792.
search International, 2018, 2018:1-11. DOI: 10.1155/2018/ (A5 8 #1:2019—12—-06)
3024698. (AR 250 )

+1134-



