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Expression of L-FABP in type 2 diabetes mellitus and its

correlation with urinary protein 4 items"
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Capital Medical University ,Beijing 100176 ,China)
[Abstract] Objective To investigate the expression level of urinary liver-fatty acid binding protein(L-
FABP)in the patients with type 2 diabetes mellitus (T2DM) and its correlation with four items of urinary pro-
teins. Methods

to creatinine ratio(UACR) ,urinary alphal-microglobulin to creatinine ratio(UA1IMG) ,urinary immunoglobu-

The levels of urine L—FABP and urinary protein 4 items including the urinary microalbumin

lin G to creatinine ratio(UIGG)and urinary transferrin to creatinine ratio(UTRF)in 160 cases of T2DM were
detected by ELISA. Their distribution characteristics were analyzed. The correlation between the level of L-
FABP with urinary protein 4 items of blood SCr, UA, HbAlc and eGFR was analyzed. Results
FABP was positively correlated with UACR, UA1MG,UIGG and UTRF (»=0. 275,0. 389,0.434,0.502,P <
0. 05) ,and negatively correlated with EGFR (= —0. 179, P<Z0. 05). Conclusion
FABP is closely correlated with the renal function status of the patients with T2DM,and positively correlated

Urinary L-
The level of urinary L-

with the urinary proteins markers such as UACR.

[Key words] liver fatty acid binding protein; L-FABP;diabetes;diabetic kidney disease
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PEEL 2019 4F 4 A & 2019 4F 10 A 7EE#BE R K
2 B IR b 5T R B 5 9 0 b B A B 1 2 RUHE IR i AR
F 160 Bl AR Y 36 ~84 %, F 1 (59.00+12.08) %,
BEEMKE UACRIE SN 3 H, IEFIEEOIRA
(UACR<C30 mg/g) 39 il . i £ 7% & 1 /R 4 (UACR
30~300 mg/g)42 il \ K3 & H KR4 (UACR>>300
mg/g)60 ",
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IR ARIRIT
1.3 F#%
1.3.1 #alFE

(1) R H HLC-732G8 4= [ 3h ¥ 1k 1L 41 & B
(HbAL1) 43 Hr XK I HbAlc; (2) R4 5 mL i
kI, 1 500 r/min 850> 10 min. 4385 M . R EE
Beckman-Coulter AU5800 4= H a4 £k 43 #r AL A ] 1fi.
AR bR, B IS S I B (FBG) L JR £ &
(BUND I LEF (SCr) JRR (UA) B F (TP) (5 &
F(ALB) = BEH 3 (TG L B I [E B (TC) K% B A
H I (LDL-C) | & % FE R 8 1 (HDL-C) 5 (3) Sk H 18 1
5 JFE 0 AT 06 2 PR 28 38 (CKD-Epi 24 30 H 5 A 5
B /NERIE I R (eGFRYY ! () Z M F JR W 10 mL, 1
500 r/min B0 5 min, B3 W W UK IR 25 H 4
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W, HoAd R ULEF (UCH # I 5% F§ Beckman-Coulter
DXC800 4= H 3l E Ak 43 I AR I, R f i 355 25 11 VR ol
ERE A R RPEERE A GLIRF R AR A Beck-
man-Coulter Immage 800 % B ST b i S A&, IR L-
FABP 7K 00 5 SR FH ot 356 98 W2 B 32, 1500 &0 e L v VT
AR AT BR S w7 e BRG] & U6 B 5 A T
BEVE AW T IR L-FABP %5 54 2 F R JILEFA% 1F
BRI PR L-FABP/WUEF HLAE (AR SCH R FR b L-FABP) ,
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WCSE R — R, 3 BT B PR 41 IR L-FABP K
HWHLR B A 4 W (35 UACR, UAIMG, UIGG,
UTRE) 1Y E 43 80 i F84E . X IR L-FABP 5 R #
1 4 048 B 28 17 40 SC 1 43 AT
1.4 %itsam

K SPSS17. 0 G A1 b . A& IES
SAATEIT R L o s FoR B E e RCR e K
55 s ARG IE A 43 A 2R A B o A £l D L B
I E 50 % (25% ~75%) F s, B 4L 1] b #% %
Mann-Whitney £ 5, 22 4 [8] H 4 % B Kruskal-Wal-
lis K86 . &M R F Spearman Bk 3¢, 1155 4
KRE., UL P<0.05 NERABESITHE L,

2 % R
2.1 AXRERL

AT 98 B, & 62 B, B | L BE N ER .
Ja s \BMI K i Fe CELFE W 46 R B &7 5K ) 22 ¥ B 50
HeEE L (P>0.05) . W 1,

2.2 ik A RAR A S

B HEE BUN F 0% 6. 10 mmol/L, eGFR
AR 99.83 mL e min ' ¢ 1.73 m ‘W B ET
P (P<0.05), 1 BB #H SCr. TC J& LDL-C
PO AR T Lotk B E (P<<0.05), L3R 2,

x1 EXBE—MRABER (T L)

A R ) PR H2 (4 BMI(kg/m*) Y 4 s (mm Hg) & 3% (mm Hg)
B8 57.89+11. 80 13.53+6. 90 26.34+3.52 132. 46+20. 10 79.89-+10. 21
62 60. 94-12. 40 14,4447, 82 25.33+3. 67 138.21420. 27 77.77+10. 83
P 0.121 0. 444 0.084 0. 081 0.215
*x2 ExZEMNRECRERESHILE

- FPG BUN SCr UA . N
5 TP +s,g/L) B ts,g/L)

[M(P,.~P,.) stmol/L] [M(P,.~P,.)smmol/L] [M(P,;~P,.)spumol/L] [M(P,;~P,.)spmol/L] e e
m 7.21(6.01~8, 99) 6. 10(5. 08~7. 70)" 74, 60(63. 48~88.80)° 352, 40(300. 40~440, 00) 65. 545, 42 39. 364,26
4 7.80(6. 12~10. 48) 5. 30(4. 50~6. 83) 56.55(50. 35~67.60) 338, 60(269. 73~307. 43) 66.69--4. 73 38,6143,57
P 0.138 0.020 <0,001 0.051 0.170 0.252
- TGIM(P,.~P,),  TUMP,~P), LDL-C HDL-C HbALc GFRIM(P,,~P;).
‘ I

mmol/ 1] mmol/L] [M(P,,~P,.) mmol/L] [M(P,,~P,).,mmol/L] [M(P,~P,).%] mLemn '+1.73m 2]

5B 1. 56(0. 98~2. 51 3.94(3. 26~4. 60" 2.16(1. 71~2.8D"
u 1. 86(1. 43~2.50) 4. 44(3.77~5.22) 2.61(1.98~3.32)
P 0. 094 0.002 0. 005

0. 95(0. 82~1.15) 8.65(7. 30~10. 03) 99. 83(81. 02~111. 00)*
1.03(0. 84~1. 32) 9.30(7. 60~11. 10) 93. 09(79. 42~102. 24)
0.121 0. 065 0.035

*P<<0.05, 5l K.
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WG %2 L (P>0.05), L% 3, & L-FABP &
HOLIREE 1 4 TS AR A 53 085 AT R AR S5 R WK .
FR L-FABP 5% .10% .25% .50 % .75%.90% .95 % &
I E B 4y B 126, 92,162, 17,237, 01,422, 85,
742.06.1 132.91.1 302.69.1 716.86 ng/g, WK 1,
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UIGG (mg/g) UTRF (mg/g)

£ 355. 77(205. 61~647.70) " 67.06(26.95~338.11)

S 579.88(311.29~903. 24) 65.75(20. 78~313. 26)
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P 0.003 0.817 0.821 0.123 0.143
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P<0.05),L-FABP 5 BMI(r=—0. 179, P <(0. 05)
F eGFR(r=—0.179,P<<0. 05) W R X, HIR

L-FABP 21, UACR, UAIMG, UIGG, UTRF % &

5 eGFR ¥4 5l 2 1A O¢ (- {8 43 5] -y — 0. 310,

—0.422,—0.380,—0.386,P<C0.05), /WK 3, JK L-

FABP 55 JR 9% #%5 5 . FBG, BUN, SCr & HbAlc ¥

ToH WA G, MR E A 4 W4 4845 59 £ L FBG,

BUN.SCr & HbAlc %43 jl 1 1FEAHIE (P <<0. 05) ,

L-FABP & UACR

L-FABP & UAIMG

L-FABP & UIGG

L-FABP & UTRF

LFABP & eGFR
UACR &eGFR

UALIMG & eGFR

UIGG & eGFR

UTRF & eGFR
L L

06 -05 -04 -03 -02 -01 0 0.1 0.2 0.3 0.4 0.5 0.6
MR RH
3 REA 15K L-FABP % ¢GFR B1#8 <547

3 i it
JR L-FABP J& —Fh A Xt 43 F B A (15 X 10°) Y

A P AR B L R A RN R R 2 A SRk
TEE e, ) L-FABP &R 235 Fi#, I B R L-



2462

FABP 7K -5 1B [i] J55 453 495 A1 56 o 32 8 J e 3 oty /N A8 I
0 B Th g St T,

WFFE 27 5 it T B R M IE 8 3 8 R R R
WA ML, REWEE AR EH IR L-FABP K¥-
Tt T H MR R R B IR L-FABP KF
T E R R T WA AT Ll g
X TE B AR R A B T AR R A S KT R R
IR L-FABP lL# &P .3 A L £ R RFE I+
SL(P>>0.05) , X PP &b A9 A — 2007 (8 IR T A B 58 4%
HREA IR > . e R DY g R L K L-FABP
KF-5 8 AR W HE AT ¢, T HUR L-FABP 7K - 78 JR
EHKFEIE®E WA ELFH TR L-FABP K
A AR K DKD KBS PF A 75 b . DA 1T A R0 Hl 75300
DKD i,

WFFE R B B R 9% B i 1 K L-FABP KF 5
UACR S IEME, 55 /NaR ug s 8 A 6 AR
9T K B FERE IR i 19 vh IR L-FABP 5 JREEH 4 i
(f145 UACR.UAIMG,UIGG,UTRF) # & 8] & 1F
#%, L-FABP 5 BMI & eGFR ¥ & fi fH %,
VISWANATHAN &7 75 —T5 5k [ 2 B0 FR ik 8 3
(5% Hh ke B, 7 B T R PR B Bt R L-FABP 7K P
T o 22 M PR 95 B e 0 SR B A B /N I R L X
TR 5% A % 3, S B IR AL R T L-FABP K- 5
W4 R 2SI BRI HbALe WA G, X RWR  L-
FABP A i /20 FR v 5 06 40, B B 5 /N BR ORI /N
It B i ) e SRR AR 2 — . TR AT B R B
IR B B R L-FABP 5 UACR 2 EAMH %, 1M
5 Ser,UA,TC,TG,LDL-C,HDL-C } HbAlc /K F
ToHH K. AHE 5T B0H R L R L-FABP 5 05 JR % 7R
# FBG.BUN.SCr & HbA1C ¥57¢ 8 & AH & %, i
UACR, UAIMG, UIGG, UTRF % & tr 5 55 %,
FBG.BUN.SCr &% HbA1C ¥ B2 1IEH L, HTA
WEFE £ /D, BT AR L-FABP 5 I PR 45 $8 45 A9 A0 ¢
PEBF 5T T B2 B0 RS (1) B4 0F — 25 B3R

FE AMF 5 SR 7 B R SR A R R O AR I
i (ESRD) i & £ R 2 BHAE 100, B IF Kt 8 R
# ESRD Wy & A R AE4F 6%, FUFAA %
W R, IR L-FABP 7KV 5 2 BUME IR s £ 35 1Y) i g
HMIOE L Rm IR L-FABP K-8 & A T RedE e
ESRD B XU — 2 in k. pe b, xF 2 5% R i B
HEAT B I 5 & B IR L-FABP 1975 K- 5 B
Ty BE Ak A 1R 40 IS 8 B SR A G X Bl G Bk
PHEEFHERAROBERBEEDREEN,. R E
e A S0 B I A R 4 ik ST M R IR AR IR O R
. R L-FABP AJ g/ il oK >k B 2 fig A 4 FlO
M TERR KA R — At

Zi LR R L-FABP /K5 2 #BUBE R & 1Y
B IIREIR S I, 5 UACR 25 HiAth JR 25 A Ar ks
WYy IE AR OC A PR L-FABP 7K S %) T8 BR 95 15 s 1
W12 W7 S T A T B PR S, A R Rk R PR

FTREF 2021 %7 A% 50 4% 148

' 30 12 W R R A 1) 2 A W bR GE L (A
— B RABIE

2% 3k

(1] AR B 2 2R IR °7 O 23 LML A8 O K 27 41 vh
FE A DR ' U 5 5 B Ve I PR 4 e T . b A2 b IR
Pk ,2019,11(1):15-28.

(2] FBIC WA BE, XU AR AL 55 B R 5 s i o7 F e
CI]. A B IR 44 75, 2020, 36 (6) : 476-480.

[3] GUO K,ZHANG L,ZHAO F,et al. Prevalence
of chronic kidney disease and associated factors
in Chinese individuals with type2 diabetes:
cross-sectional study[J]. ] Diabetes Complica-
tions,2016,30(5) :803-810.

(4] AW . OB RIS B 12 B B 3005 A2 ) 2 3 0 1Y)
W PR S B[] 1. vh A St 2 M 5 iR 7 4455
2018,32(1) . 1-4.

[5] ARAKI S, HANEDA M,KOYA D,et al. Pre-
dictive effects of urinary liver-type fatty acid-
binding protein for deteriorating renal function
and incidence of cardiovascular disease in type 2
diabetic patients without advanced nephropathy
[J]. Diabetes Care,2013,36:1248-1253.

[6] XU Y,XIE Y,SHAO X,et al. L-FABP:a novel
biomarker of kidney disease[J]. Clin Chim Ac-
ta,2015,445:85-90.

[7] VISWANATHAN V,SIVAKUMAR S, SEK-
AR V,et al. Clinical significance of urinary liv-
er-type fatty acid binding protein at various
stages of nephropathy[]]. Indian J Nephrol,
2015,25(5):269-273.

[8] A2 oM bR 7 ok 2=, P 2 BUBE IR By iR
TR F (2017 RO [T]. P 4ERE IR 2%, 2018, 10
(1) :4-67.

[9] LEVEY A S,STEVENS L A,SCHMID C H,et
al. A new equation to estimate glomerular fil-
tration rate[J ]. Ann Intern Med,2009,150(9) .
604-612.

[10] ASTOR B C,SHAFI T,HOOGEVEEN R C,et
al. Novel markers of kidney function as predic-
tors of ESRD, cardiovascular disease,and mor-
tality in the general population[J]. Am J Kid-
ney Dis,2012,59(5) :653-662.

[11] VON EYNATTEN M, BAUMANN M, HEE-
MANN U, et al. Urinary L-FABP and anemia:
distinct roles of urinary markers in type 2 diabetes
[J]. Eur J Clin Invest,2010,40(2) :95-102.

[12] ABD EL DAYEM S, EL BOHY AEL M, EL
SHEHABY A. Value of the CF5:%5 2468 1)



2468

[2]

[3]

[4]

[5]

[6]

[7]

trends[ ] ]. Saudi J Anaesth, 2020, 14 (1) 77-
84.

SUNDERLAND S, YARNOLD C H,HEAD S
J.et al. Regional versus general anesthesia and
the incidence of unplanned health care resource
utilization for postoperative pain after wrist
fracture surgery: results from a retrospective
quality improvement project [J]. Reg Anesth
Pain Med,2016,41(1) :22-27.

ZARGAR S,RAFIE A N,SOSANABADI A, et
al. Addition of dexmedetomidine and neostig-
mine to 1. 5 % lidocaine and triamcinolone for
epidural block to reduce the duration of analge-
sia in patients suffering from chronic low back
pain[J7]. ] Med Life,2019,12(3) :260-265.
ABDALLAH N M,BAKEER A H, YOUSSEF
R B, et al. Ultrasound-guided continuous serra-
tus anterior plane block:dexmedetomidine as an
adjunctive analgesic with levobupivacaine for
post-thoracotomy pain. A prospective random-
ized controlled study[]J]. ] Pain Res, 2019,12;
1425-1431.

MARHOFER P, BRUMMETT C M. Safety and
efficiency of dexmedetomidine as adjuvant to
local anesthetics[ J]. Curr Opin Anaesthesiol,
2016,29(5):632-637.

DAI W, TANG M, HE K. The effect and safety
of dexmedetomidine added to ropivacaine in
brachial plexus block: a meta-analysis of ran-
domized controlled trials[J ]. Medicine (Balti-
more) ,2018,97(41) .:e12573.

LIU Z,JIANG M, XU T,et al. Analgesic effect
of ropivacaine combined with dexmedetomidine
on brachial plexus block[J]. BMC Anesthesiol,
2018,18(1):107.

[8]

[9]

[10]

[11]

[12]

[13]

[14]

FTREF 2021 %7 A% 50 4% 148

FEREAS A br, 7 g By, A5, DU L) 3 R A
25 BELY 7 9 6 B e S8 3 T R v A g B8R
PR [T ] 5 AR 25,2019, 26 (6) - 81-84.
KORAKI E,STACHTARI C, KAPSOKALY-
VAS 1, et al. Dexmedetomidine as an adjuvant
to 0. 5% ropivacaine in ultrasound-guided axil-
lary brachial plexus block[J]. ] Clin Pharm T-
her,2018,43(3) :348-352.

BRUMMETT C M, HONG E K, JANDA A
M, et al. Perineural dexmedetomidine added to
ropivacaine for sciatic nerve block in rats pro-
longs the duration of analgesia by blocking the
hyperpolarization-activated cation current[]].
Anesthesiology,2011,115(4) :836-843.
AKHONDZADEH R, RASHIDI M, GOUSH
EH M, et al. The effect of adding dexmedeto-
midine as an adjuvant to lidocaine in forearm
by supraclavicular block
procedure Ultrasound-Guided [ ] 1.
Anesth Pain Med,2018,8(4) :e74355.
FHE, AR AR R ARG E A SRR E RS
TR I TR e e 5% ol 2 BEL ¥ A Sl 47 4 e i B TR
PR R LT . i PR JRR B 2 22 35 2019, 35 (4)
323-326.

LI C, CLIFFORD M. Dexmedetomidine infu-
sion overdose during anesthesia;a case report
[J]. Paediatr Anaesth,2020,30(2):191-193.
IWATA Y, HAMAI Y, KOYAMA T. Anes-

thetic management of nonintubated video-as-

fracture surgeries

under

sisted thoracoscopic surgery using epidural an-
esthesia and dexmedetomidine in three patients
with severe respiratory dysfunction [ J]. J
Anesth,2016,30(2) :324-327.

(i B #1:2020-09-13 &[] H 11 :2021-03-06)

(355 2462 1)

intrarenal arterial resistivity indices and differ-
ent renal biomarkers for early identification of
diabetic nephropathy in type 1 diabetic patients
[J].] Pediatr Endocrinol Metab, 2016,29(3) .
273-279.

[13] FISEHA T,TAMIR Z. Urinary Markers of tu-

bular injury in early diabetic nephropathy[]].
Int J Nephrol,2016:4647685.

[14] B2 R, 0% £, =M1, %. JR L -FABP,

KIM1.NGAL FIMiE cystatin C 7588 R 5% B %
PR AR Ak R & LT B BR 4 AR 4 A

[15]

[16]

2016,36(2):92-95.

BEAT R K 22, B R OB PR B R R L
FABP A6 Sz el PR & SCLT . i PR B 2 F 52
55908 ,2016,25:5-6,21.

FUFAA G D,WEIL E J.NELSONETAL R G,
et al. Association of urinary KIM-1, L-FABP,
NAG and NGAL with incident end-stage renal
disease and mortality in American Indians with
type 2 diabetes mellitus[]J]. Diabetologia, 2015,
58(1):188-198.

CWicfs B #1:2020-10-31 &1 H 1 :2021-04-12)





