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HE BEY: o4 2 245 Km (T2DM) & 5 5k 8% B R 88 #7425 & (APPLL) g b 4m M 20 g B B2 25 5% & (AFABP) 5 48 A4 R 374
M B ZIKA 352 (HOMA-IR ) #9482 M ik 638 2015 4 6 A ~2016 4 5 A £ K 5#4 T2DM &% 100 445 4 B 5540, i2 IR
B R IR R 100 BI4E A4 AL, TAF R R AT I AR Mt (FPG), #M aFk % (FINS), #iths kg
(HbAlc), ¥ e B BE(TC) b =85 (TG) . % % B M5 % & (HDL) 4K % £ 5% & (LDL) ,APPL1 AFABP %4 , AR5 A X it 5
HOMA-IR | Z Ak & 354 (BMI), 5> #7 APPL1 AFABP 5 &-J54rta kit ZR: w454 & 4a TC HDL LDL K- LA % £ 7+
(P>0.05), % %41 BMI.FPG.FINS HbAlc. TG .HOMA-IR APPL1 AFABP 5 f& fk 20}t 4 8 245 & (P<0.05);APPL1 5 BMI,
FINS . HbAlc . HOMA-IR £ fi#8% 1 (P<0.05), k5 FPG £ E#48% % ;AFABP 55 BMI FPG FINS HbAlc HOMA-IR £ iE#48% M
(P<0.05), £&it: T2DM % % APPL1 AFABP % % ,APPL1 AFABP 5 HOMA-IR £ # £ 48% 1, %% APPL1 AFABP 5 T2DM &%
H 0B E R B IIARE AR A APPL]  AFABP T A4E 3h T2DM 34 77 44 47 2. E 324 T 2 4R 3% .
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ABSTRACT Objective: To analyze the relationship of Adaptor protein containing PH domain, PTB domain and leucine zipper motif
1 (APPL1), adipocyte fatty acid binding protein (AFABP) and homeostasis model assessment-Insulin resistance (HOMA-IR) in type 2 di-
abetes mellitus (T2DM) patients. Methods: A total of 100 patients with T2DM, who were treated in Chongqing Southwest Hospital from
June 2015 to May 2016, were chosen as patients group, and another 100 healthy people, who underwent physical examination in this hos-
pital during the same period, were chosen as healthy group. Fasting blood glucose (FPG), fasting serum insulin (FINS), hemoglobin Alc
(HbAlc), total cholesterol (TC), triglyceride (TG), high density lipoprotein (HDL), low density lipoprotein (LDL), APPL1, AFABP of the
subjects were detected. HOMA-IR and body mass index (BMI) were calculated according to the formula. The correlation between AP-
PL1, AFABP and the other indexes were analyzed. Results: There was no significant difference in the levels of TC, HDL and LDL be-
tween patients groups and healthy group (P>0.05). BMI, FPG, FINS, HbAlc, TG, HOMA-IR, APPL1, AFABP of the patients group were
significantly higher than those of the healthy group (P<0.05). APPL1 was negatively associated with BMI, FINS, HbAlc and HOMA-IR
(P<0.05), while positively associated with FPG(P<0.05). AFABP was positively associated with BMI, FPG, FINS, HbAlc and HOMA-IR
(P<0.05). Conclusion: APPL1 and AFABP are higher in the patients with T2DM, and they are linearly related with HOMA-IR, which
suggests that APPLI and AFABP may correlate with insulin resistance. The study provides a theoretical basis for APPL1 and AFABP used
as a new target in the treatment of T2DM.
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(Adaptor protein containing PH domain, PTB domain and leucine
zipper motif 1, APPL1 )2 4E R BIFFT B 2 (1 —Fi A4t B PN 7142 4R
FES S 2505 Sl B T, DI A H58 05715 40 N B hRE |
BEARHS . T RARBUSEAE] 9. IR AN B R DT R 45 & 85 11
(adipocyte fatty acid binding protein, AFABP )& —Fj g Il K,
EAERR AT WA e i 2R AR S 2 SCHE R 5 PRI
AWFFRIUNEE T2DM fE35 APPL1  AFABP Fa SR PEAk e &)
ZHLPLFE %L (Homeostasis model assessment-Insulin resistance,
HOMA-IR) I AL LA K ARG, Sy T2DM 9 & Il £2 it 2t
HKAE A BT T2DM [ B i H BT 0 S %
1 FREFE
L1 AR KR SE

TEEY 2015 4F: 6 H ~2016 4% 5 H 2K Pratis T2DM B3
100 1R B, FHorh Bk B3 47 4] Lotk & 53 4], 734
AEH(46.23% 6.96) %, AN ARRIUE : T A I J8 & A2 Wik i
Z: I8 1999 4E WHO il € fi2 Wb e 0 R A BLRLER , 25
M T 7.0 mmol/L, 848 5 ik KT 11.1 mmol/L;0 i
TCMALRER , 25 I MHER T 7.0 mmol/L, S0 /5 LB R T 1.1
mmol/L, # A — U, 45 57 0 T LB ;0 SR T
7.0 mmol/L, s 5 B A T 11.1 mmol/L, f 3% i Hy BB}
SEHe 2 h B IBEE T 111 mmol/L; o SRAfi i Bt 2536
750 XA ARG R . HEBRARIE 0 FCAt 2R AU A0k b 8
o AP NSRRGSR R0 0 A HA
FEE AR 1 0 BMEME R o AR URIDI SR
A4, AT G R R 100 FI1E A2, o 53¢k
# SUG) PR 49 4], P 4RI (45.65¢ 7.62)% .
12 Ak

12,1 fRARERKNIEIR TR 10 /8
I, SR 2s I # KSR L 8-10 mL, A3y, — 10 B THidt s,
PRS0 B L3 , T 30 min Py BRUIL YA, 4G i 37 2 IR L
W (FPG ) .2 i ML i 55 22 (FINS ) M1 2T 85 11 (HbALe) | i
JIE [ 5 ( total cholesterol, TC) ., H il = i ( Triglyceride, TG) . &
e 1 (HDL) fIX% F I8 & A (LDL) 5B b8 4. 73—
SIS RET EP A4S, T -80°CyKAf-AF, M T AP-
PL1 AFABP %485, 75— 71, Goit BB AR} 1k 1) AR
VN
122 #iFAE R URER A A A BRI E |, i B+
PR DUAS B LX-20 4> A 34 53T, HbAle SR I G L ith
HE o FINS ,APPL1  AFABP Y12R FH G G2 Mg B 90 2
TR & 18 [ Herrenberg 28 7427, [ ZARPUIS BT
7> HOMA-IR=(FBG(mmol/L)* FINS(mIU/L)) / 22.5, 1K +g
#(BMI)= {& & (kg)/ & & 2(m?),
1.3 Sit 0

SR SPSS 18.0 e i1k 4T , - PRI LA (x s)Fom,
LA FLBCR T t K565, THECHORER I x* K656, APPL1 ,AFABP
5 X8R SR Pearson AHICHE /34T, P<0.05 g2 5+ H
EENE -0

28R

2.1 MALMEKRIBIRILE

SRR, PIALEEMG) . R I, TRitEES
(P>0.05) , = B LH T 58 0 G 5L AT ] btk o 4 L g, TC \HDL
LDL o4 it2¢22 5% (P>0.05), Hupid] BMI FPG FINS HbAlc,
TG .HOMA-IR APPL1 AFABP 5{gt4H [LIK W B e, 257
BET78 L (P<0.05) , HARILFE 1,

& | MAEIEKRIERERILE

Table 1 Comparison of clinical indexes between the two groups

Parameters Patients group (n=100) Healthy group (n=100) t/x? P
Gender(Male/Female) 47/53 51/49 0.435 0.823
Age(years) 46.23+ 6.96 45.65+ 7.62 0.574 0.701
BMI(kg/m?) 25.17+ 3.09 22.76% 2.09 2.955 0.042
FPG(mmol/L) 8.63+ 2.21 5.02+ 0.43 15.178 0.000
HbA1c(%) 7.66% 1.08 5.21% 0.37 13.775 0.000
FINS(mIU/L) 8.29+ 4.99 6.29+ 3.43 9.083 0.000
TC(mmol/L) 5.18% 1.01 4.92% 0.99 1.098 0.245
TG(mmol/L) 1.72+ 0.79 1.09+ 0.74 2.031 0.047
HDL(mmol/L) 1.48+ 0.25 1.41+ 031 0.972 0.313
LDL(mmol/L) 2.56x 1.09 2.45% 0.96 0.772 0.463
HOMA-IR 3.52+ 1.05 1.44+ 0.77 7.987 0.009
APPLI(pg/mL) 357.77+ 33.42 337.98+ 28.64 5.031 0.015
AFABP(pg/mL) 17.99+ 6.45 15.21+ 4.09 3.045 0.034

2.2 APPL1 5 HOMA-IR Z &355rHHE M7

¥ B 240 APPLI 5 4F #% .BMI.FPG FINS HbAlc TC,
TG .HDL .LDL .HOMA-IR . AFABP 17 Pearson #5407,
4k 5§ % APPL] 5 BMI FINS .HbAlc . HOMA-IR & /i #H 3%

(r=-0.762.-0.945 .-0.256 .-0.894,P<0.05), 5 FPG % 1F # ¢
(r=0.762,P<0.05), 1fi 544 .TC .TG .HDL ,LDL ,AFABP J:Hf
B A & M (=-0.131,-0.123 ,-0.076 ,-0.110,-0.071 ,-0.098 , P>0.
05).
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2.3 AFABP 5 HOMA-IR & &$E#RrEX DT

Bt EB 5 240 AFABP 5 4F % . BMI . FPG .FINS HbAlc .TC,
TG .HDL .LDL . HOMA-IR .APPL1 j# 47 Pearson #H 3¢ 43 #7,
4E .15 55 AFABP 5 BMILFPG FINS .HbAlc . HOMA-IR ¥ i
EAH(r=0.552.0.392,0.632.,0.372,0.743,,P<0.05) , Ifij 5 554 |
TC.TG .HDL.LDL . APPL1 JC H{ & #H 3¢ ¥ (r=0.090.0.145
0.189.0.051.0.075.0.198,P>0.05),

3 itig

WEBRI 2 43Rk B i UL I — i AR | I AF SRl R
S TE T S R A S ARSI 18 5, T M i 114 A Rt bl
5L AT AT R, FER 294G 9000 J5 A A B PR , L
o T2DM (53 A Y 90%LL 1131, M PR 7™ E A o AR,
TR E AR E N — RIFRIE ST S BURE W] o i
EHGCHEE, 7 E AR B A A iR (ER R F RN Ik, b
PRI BB VA AT R — A MERS , Ry SR AT PRI 1) R S L PR A 7
WFFE, B PRIE B BITIA B Y R G TR JE R . W IO Y & 2B
KRS AR R B 2R SIS I S ARBTAF B A AT 4311,
EI R 5 AP T 007 . HOMA-IR 2 HAi) 12 F I
IR BRI A 10 5 ZRARBTAOFE B,

APPLI & 20 g N — F {7 #8511, €3 4% BAR (bin-am-
phiphysin-Rvs ) .PH (pleckstrin homology ) FiI PTB ( phosphor-ty-
rosine binding ) = A5, T R AF R & BRI AR — > S R ER
REZWHESGNEEER 0, REHA TS H APPLL,
T O B UL BRAR A R A R OR RS R R 2
APPL1 Z 55 Z 545 Sl , a0 JRIE R Tl RS 2R A5
T AKT {5 5l i ERK {5 5 il i  AMPK 5 538 #% 550,
E ANy R EDFFE R, APPLL W] DL ik Akt Tab5 453 15 i
By RAF S0 RS A B R AP, K B 7E T2DM
(kA R AR . dl e HeEL T2DM (35 5 R
HESLA APPL 3615, T2DM 35 APPLI & [ M mRNA [f
R R AN G X A E PR 5 A & I, T2DM 1 & A= 5 AP-
PL1 /KPR OC . AR SCARIESE & 31 T2DM B35 liL i APPLI
K 3% 7 T HE AR, FLAPPL1 5 HOMA-IR 67 A1 56
(1=-0.894,P<0.05) ,iX W] APPLI X1k % B ARHT AT = A 5 i,
SIHTAT BEAFAERIBLE R : 0 APPLI @t VEH] T AKT {5538 it
VRIS MR R 50 o APPLI /EH]T PBK {7
S FEA TR R 5T, o APPLL @ AEM T AdipoR i
TR R EE . ARBESAUN T2DM B APPLL S
HOMA-IR (R ARDCHEREAT 4387, 107 25 ELAE A LA 5 T
AR

AFABP ST 4k R IR —FpIEH IR 7, EE
BLFIR A TR I A E W AN e, e rp iR I 4 2 5
I, AFABP £8 2 SEIIRI A AEL s JAERNL. IR
FARZ PSS AFABP A5G, 1 T2DM & LIS B & R kBT
45, Furuhashi M 5509%} 2 44 57180 F ST & B0, M i £ e A1 7 52
H VLKA I e I A 8, AFABP KPSt 2B G e A XU Y
WIFEIER] , AFABP 5 T2DM (1) & A & B DIAH G . iX SEAIf 574
W] AFABP XA ARG . R LR e 5 R AT E 2 i
AER, AT LME B0 R BP0 T2DM & A VR J&

A SCHBTSE & W T2DM 835 1L AFABP JK 1 Gl 25 2 Tt

ABE, H AFABP 5 HOMA-IR £ 1F A1 (r=0.743,P<0.05),

X W] APPLL XS SRARBT AT /B30, B T2DM /Y kR

RIS, 23 Hra] BEAFAERI LA 4 .0 AFABP AR T

JAK? JRE ZRAF S Hd B, IS JAK2 {5 Sk . o

AFABP 1 T PPAR 5% i JBR &) 3R BB . A 05815 1

T2DM i AFABP 15 HOMA-IR 2 1EAHC, {HHAEHIML

HEATERE , BT RASE
2 b Frik, T2DM % APPL1 AFABP %, H5MESER

HACRIIMC, %5 APPLL AFABP 1] LI{E N T2DM i

T RHTL ARSI .
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