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[XEHS] 1007-3949(2017)25-11-1149-03 . G RAFEE -
LI DR 955 9 LT NGAL 5 ghagh ki b #3500 % &

BEAE, & 5, KA, RiEE, § 8, WEE
(L Tae B AR E BARTAE 7T 46 4 B R E T 05005152 B RE T % = ERRARIAL, a4 5 K E T 050000)

[KEIA] BABER;, THEDRVKEHAAEEES,; KIREBLIEHK

[ E] B WEAETBIERDEH(DN) & fk b i jo 0 1K 848 % B0 & & (NCAL) K49 T 4L,
it NGAL 5B SR8 (AIP) % 4, FiE SREM S G FG/IEF<300 my/g 49 45 fkm & 120 4] 4
BRI AR T QB G/ BT A BT A% G R EF T8 DN 41, 5 R BUE RS 60 BI4E A xFRga, 4l
Bti ik Z 85 (TG) A2 B B2 (CHOL) | & % £ 5 %& & (HDL) \NGAL #4# C R &% & (hs-CRP) ¥ | i+ £ % %)
FRARAC G ; 57 3 28 NGAL hs-CRP AIP #9 At 3518 AIP Z A3 AT A AR 5T Ak P 3K 3 48, o
Hri NGAL #= hs-CRP #9 %4k, st AL SHATH LR B AF S ALERET RS, HR SBubs,
B ARG R AFTH DN 41 NGAL hs-CRP AIP K-F8 24 % (P<0.001) ; 5 EF & & & RALE, T4 DN 4
NGAL hs-CRP AIP K F 8 24 % (P<0.001), 7% NGAL K- AIP L m 8 2 EFA (P<0.001), AIP 5 hs-
CRP NGAL 2 EA8% (r=0.296,0.313,P<0.05) ;NGAL .hs-CRP 4 AIP #9142 =% s B &, 48 fiF NGAL 2 %0
AB IR BB 693647, NCGAL R — AN G ataR B &G , 2L T 48 kim B R ah i AR AL 09 & A Xk |
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[ ABSTRACT] Aim To investigate the clinical value of neutrophil gelatinase-associated lipocalin (NGAL) for the
early diabetic nephropathy (DN ) , and further explore the relationship of NGAL and atherogenic index of plasma. Meth-
ods 120 cases of patients with diabetes mellitus were divided into 2 groups according to the urinary albumin creatinine ra-
tio(UA/Cr). In addition, there is a control group including 60 cases of healthy subjects. NGAL, hypersensitive c-reac-
tive protein (hs-CRP) and lipid related indicators of all cases were measured and the atherogenic index of plasma ( AIP)
was calculated. The changes of NGAL, hs-CRP, AIP were compared and analyzed. All cases were divided into three
groups according to the three digits of AIP. The changes of NGAL and hs-CRP were analyzed. Simple linear correlation
and multiple linear regression analysis were performed for all variables. Results The level of NGAL, AIP and hs-CRP
in normal albuminuria group and DN group was significantly increased compared with control group(P<0.001). The level
of NGAL, AIP and hs-CRP in DN group was significantly increased compared with normal albuminuria group(P<0.001).
Serum NGAL level increased obviously as the rise of the AIP three digits. AIP were positively correlated with hs-CRP and
NGAL(r=0.296, 0.313, P<0.05). Independent influencing factors for AIP were NGAL and hs-CRP. Conclusion
NGAL is an index for early DN. NGAL is an acute phase reaction protein which is involved in the development of athero-

sclerosis in diabetic nephropathy.
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5 & H (neutrophil gelatinase associated lipocalin ,
NGAL) Je 8 i 8 H R A L5, J 2 A8 1k 5 I e
W EER G Z " . DIERF R NGAL 5
HA 2 6(interleukin-6,1L-6)  #AHL C KV £ FH ( hy-
persensitive C reactive protein, hs-CRP ) %5 £ Ffi & i
PP A A OCOC R L 1 Sl kot A A 4K ( ath-
erosclerosis , As) JETEJRIC I 2 SLAEERE 1 R A0 14
PN B2 547 T 0 18 A R B 1 A RE S L LA
S kA AL $5 £4 (atherogenic index of plasma, AIP)
B H M =5 (triglyceride , TG ) 5 ¥ %5 £ Ji§ % 1 ( high
density lipoprotein , HDL ) HGAEL F X i 46 {H log ( TG/
HDL) , AT L W AL 14 3y fok B 1k ) 2 . NGAL
SRIEHNFHC, SR HATREZS 5 1 As 1k Bl
i, BRI, 7L IDRE PR 0 S NGAL il ATP
B RARMATERE R, A PRAE i W% 2 BUBE IR
A M7 NGAL hs-CRP Al ATP {H #9722 4K, #R1:]
NGAL 585 R399 B 5473 1) 9 28 LA K i LA 5
ks RERE AL T REDIL TR , Ay e PR T8 B 51297 L 400k
BRI B 9 3 Sl Ik sk i AL A AR AR

1 HBITE

1.1 —f&ER

HRRAEI 2015 3 A Z 10 ALK KK ?
WK O B 120 B, S8 B 58 B, & 62 ], ik
53.8+11.9 ¥ ; frH B & A4 1999 45 WHO 4% DM
YW bR v, X R ETY , R R, R E A
B A/ LEF<300 mg/g, 3 HE B T B0 E A OF 2 b OF
KIEWRES BERYH whtEasRkAs, HREE
SERER L, ABEAKRREREELRSH 60
], E o B 30 1], 4ot 30 ], SE 8 50.7+10.8 Z i
JE R i flg ) IEE TAEVE T R E HE R A
ROER, BRI R RS, WA R FH M
BRI %R, ZHAREREBES 2808, 2
AMARSFmERZE,
1.2 4réH1%AA

SHEXE[4] VWA, RERME A E BN
BF Lt & (urinary albumin creatinine ratio, UA/Cr) &
KPR I120BIBERFABHFE S A EF AR A KA
58 7] (UA/Cr<30 mg/g) 1 7 3] DN 41 (300 mg/g>
UA/Cr>30 mg/g)62

AIP it & 1k B, R 3E AIP K F = - 306 it
R L 4 kA% AP 41 (AIP<0.10) . & AIP 4
(AIP0.10~0.21) 17 AIP 4 (AIP>0.21)

1.3 #RAREFNIEFRE N

FEXEZRHFTHE#KML 3 mL, BOERE
7, B0 B hs-CRP o G AH X #8647 &, & T ¥ T -
T0C Ik HR A ERH M NGAL, K E# B + KK
10 mL, B OB 3%, B Bf 2 B B & | A LB,
B 3L 7600 4 B 3 A L E PR BAT R AR
A2, R B ok A W ofn flg AR K 48 AR, Rk bk R I E
B A, BEEE T E N NGAL (R W1 412 4 4 A
), EWITF BN2 HME G 0 X %%
M E M E hs-CRP, AIP i d AR TEH/ N, AIP =
log (TG/HDL)
1.4 SitF4biE

J SPSS17.0 8k - # AT AT F A, T E TR
Pats R, ZAB R EXARLEEZ T 200, BH
4118 BB R LSD-t e, X EAHK X R KA
LMAE KA L L& EZ B 24T, B P<0.05 K
AR EE XL,

2 & B
2.1 &% NGAL AIP #A hs-CRP 7K Fay L&
5X Al g, 1B W 3 E E R4 AR DN 4

NGAL hs-CRP | AIP 7K~F3J8 8 F+ & (P<0.001)
HS5IEHAEARHA LE, B DN 40 NGAL, hs-
CRP AIP /KF-X0H B FH5 (P<0.001 ;% 1) .

% 1. &4 NGAL AIP 70 hs-CRP 7K E# b8 (x+s)
Table 1. Comparison of NGAL, AIP and hs-CRP levels in

each group(x=s)

NGAL hs-CRP
Vx| n  AIP{H

( pg/L) (mg/L)
Xif W 21 60 0.09+0.07  131.90+33.09 0.85+0.27

EWHEAEARHA 58 0.19£0.16"  211.05+107.35" 1.76+0.78"
U DN 4 62 0.25+0.22" 343.87+135.39" 3.17+1.63"

a i P<0.001, 5% B4l H A8 ;b S P<0.001, 5 1E % FH 8 R LS

2.2 A[E AIP /K F4H NGAL 7K FRIEL R

KA IMTE NGAL KB AIP T &5 1 T 5, a3
K g6 A 483247 L (P<0.001;3£ 2) .
2.3 HEXMES

ATIP 5 hs-CRP NGAL £ 1EAHX (r=0.296.0.313,
P<0.05), NGAL 5 hs-CRP S IEA156(r=0.362, P<
0.05), A AIP ARG AR DRI H & H/ U
NGAL . hs-CRP & H A8 & fF £ P 01 15 73 #7 & 3L,
NGAL hs-CRP “Jy AIP [l 52 R 2 (3 P<0.05)
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R 2. IN[E) AIP 7K F4H NGAL 7K FHI L5 (x+s)
Table 2. Comparison of NGAL among AIP groups with dif-

ferent levels( x+s)

Sapa:| n NGAL(pg/L)  hs-CRP (mg/L)
i AIP £ 60 153.14+42.09 0.85+0.27
AP 2H 60  208.22+103.19" 1.84+0.97°
= AIP 4 60  350.65+133.04" 3.14x1.61"

a i P<0.001, 51K AIP 4% ;b S P<0.001, 5 AIP 41 14K,

3 1 i

BEMLIR S AR L/ LRSI o] AR 24 h PRI
AR R, AT S R R A & WL
Ao 2 S AT R R B Y NGAL 5 ATP 11
Ak, NGAL i 2R EY2EVER, S 5 RIE IENE
8 HAEHIBL M A S 4 B, KEWFIE &, NGAL
52 EROIA LY . Yang 1 & BURE IR B
SBFIMTE NGAL 3T+, #2785 NGAL Sz W ilia bRk
RS USSR, AP AR S 3, HAL
T BEAE : NGAL BE IR L0 4 J 2 (S 4 , KB4
AR s NGAL A7 FS R A VR AT fiE stk 4k
AR, A RTINS T R AnE = A ek
T EEHERSGER G fu g R AR BV B O

PRULZ A8, AT LN AT AIP Fl hs-CRP P
AEFR, AIP J& TG 5 HDL (i il % 55 s (8.,
Dobiasova 25 2 iF5Y & 0 AIP 5 LDL ki B2 B
RUF AR, ATP JE—A™ S B R BB & A 3
ke R Ak i 6 1 A5 DT A (L A B8 B hs-
CRP S PR 135 38 e FH 10 1 0 8 6 2 7 1) I 5
PEFEbR, 5 3h B AR R AL 19 & J A OE, 2 8L
SIKRRERE AL BE e & B R REN T 22—, &
5T % ATP F hs-CRP i 25 4 IR 5 B 61403 1) HH B0
T FE T, 875 Wi e B 5 2 e AR | 3 ik oks A e
FRAHSE . BBk R RE Ak 14 7 30 ] B 1 Bl 25 88 DR
foImn A& AR 1 &

HAEIET NGAL Fl AIP FICRIGRI IR A
T LA ATP =205 BCK I 58 X 52434, 2 30 1ML
NGAL hs-CRP /K- F-Fti AIP =37 Al s i T i , $2
/NI NGAL \hs-CRP 5 AIP SR % Y], #k—E A0
Hr2EHH  NGAL hs-CRP i1 AIP $4J5L IEAHSE S f2 e AIP
PSRRI 2R . X IR 4278 NGAL F1 hs-CRP #3553
RS EEREALA O, NGAL J&— -8 4 2Pk A s g 25
H,2 529 2GR AERS MR, 7ERAEH
KB YA NGAL 2 ERIFIRAE . NCGAL 55
YA P TRL B, B4R SR A0, BT R I A VE

ARAE N L2 T As A8 JERL i J2 As i 72
LA R AR PO S [FJEAT PRI, NGAL Al hs-
CRP A] R R PESAE N2 5 1 BRI 35 5))
[k BERE AL A E L

L8 ETR, M7 NGAL  hs-CRP | AIP 2 W ) b
PRI F 401 B 3 1 48 F5 . NGAL  hs-CRP J& J Bt 5
ks AR AL AE R PE ) FEFR . NGAL 5 hs-CRP 28401,
TR RER AR R N 25 TR e
Sk R Y A K e
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