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Abstract: Objective To investigate the association of the activity of insulin degrading enzyme (IDE) with
cognitive deficits in T2DM patients. Methods Eighty patients in Tangshan Gongren Hospital and 80 controls
without T2DM from the Medical Examination Center between May 2015 and July 2015 were recruited. The

Wik H 4. 2015-09-21
* BT H A H ARHE 34 (No: H2015105083 )

[E{EVE#] P, E-mail : fanghui@medmail.com.cn; Tel : 0315-3722505
. 5 .

PDF pdfFactory Pro www.fineprint.cn



mailto:fanghui@medmail.com.cn
http://www.fineprint.cn

55 14 AT A B R R REHE LT 2 BUBH AR S DA D RE RS TH (0 AH DC AR

data on demographic characteristics (including gender, age, education, duration of illness and BMI) and clini—
cal parameters (including FPG, FIN, HbAlc, TC, TG, LDL-C, HDL-C, hs-CRP and Hcy) were collected. IDE
was measured by IDE Immunoca Pture Act. Cognitive performance was assessed by the Repeatable Battery for
the Assessment of Neuropsychological Status (RBANS) which consists of five subtests including immediate
memory, visuospatial constructional, language, attention and delayed memory; and the scores from the above
five subtests are scaled together to create a total score. Difference in RBANS scores was compared between
the T2DM group and control group. T2DM patients were divided into high-IDE-activity group and low-IDE-
activity group according to the median level of IDE activity, and the difference in cognitive function was
compared between the two groups. Results Serum FPG, HbAlc, TC, TG, LDL-C, hs-CRP, Hcy and HOMA-
IR levels, and BMI of the T2DM patients were higher than those of the controls; and duration of illness was
longer and the activity of IDE were lower than that of the controls (P < 0.05). Age, gender, education, SBP,
DBP and serum HDL-C were similar in both groups (P> 0.05). RBANS scores were lower in the T2DM
patients than in the controls on the total score and all subtests (P< 0.05) expect for constructional of RBANS.
In the T2DM patients, immediate memory, visuospatial/constructional, language, attention, delayed memory and
total score of the patients with high IDE were higher than those of the patients with low IDE (P<0.01). Step-
wise regression analysis showed that the activity of IDE inversely correlated with IR; and the activity of IDE
positively correlated with immediate memory, visuospatial/constructional, language, attention, delayed memory
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and total score in the T2DM patients
risk factors of cognitive deficits in T2DM patients.
Keywords:
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Y BT SR 2 1 2R 95 (Alzheimer's disease, AD ) it & ik %
BT RN 2 ~ 3 A58, (E B YT AIL ] 3 A 5 4
M. 5 K FfEE (insulin degrading enzyme, IDE)
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PEH 2015 4F 5 [ -2015 4F 7 AL T A
= B PN 43 — R BE 1 2 FOHE R B 80 191 A
B2H , [RIPAKS (R 80 il k%t BRAL , AiEbrifE: D
P 1999 AR LTI A N 2 BUBE BRI IZWTbRifE ;@
A AERF IR, IF ARSI, HEERbRE: ©
Fe R MR bR, 2 Uk A, DL CH A e e rh i
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TR s SR 5 s @HUIR B Dy fig ek R A

(P<0.01). Conclusions Decreased activity of IDE may be one of the

insulin degrading enzyme; type 2 diabetes mellitus; cognition
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121 —#leRTAb R CRErA R TR A0
LR AR AR ZEEH AR AR EE
(body mass index,BMI) Jpfe. WA LG RAS 5 45
H LB C 5 1 (high-sensitivity C-reactive
protein,hs-CRP) . [f] Y it 2 % (Homocysteine, Hey ) |
23 I Ik (fasting plasma glucose, FPG ) Ak il 2155
1 (hemoglobin Alc,HbAlc). 73§ # 1% % (fasting
serum lisulin, FIN) . 5 JJH [& % (total cholesterol, TC) .
= Pt H i (Triglycerides, TG ) | 75 %% J& I 25 1 AH [ i
(high density lipoprotein cholesterol, HDL-C) . fik%
25 I [E B (low density lipoprotein cholesterol,
LDL-C). S RITM 454k (homeostasis model
assessment-insulin resistance , HOMA-IR ) , HOMA-
IR= 2 & x 25 IR b + 22,5,

122 ik IDE EBAFRE  BEF LS 6: 00~
7 : 00 FlHLZS HE # bk 5 ml, %5 IR ACE 30 min)&
3 000 r/s E.L> 15 min, W FIEWA -80°CyKAE
1. I IDE 3 M7 2 (Inno Zyme  Insulysin/
IDE Immunoca Pture Act) Kl MLy IDE 3 PE7K -,
1230 6 P 7 ] K v 2w AL
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124 Feaeml e g mgoiE L NHIE
Al EE M E M LR (Repeatable Bat-
tery for the Assessment of Neuropsychological Sta-
tus, RBANS) 1 23T/ E NI DI BE . RBANS 3%
A2 i N R IR N =R N 361 - S % e
A7 B iy 45 5 SO MR g BT RE L S A
55 AN EAZ TR AR R BDE X 12
Tjke: Ay A A 5 AN AU (R i s
JE HIEDRE R JERICIO) HATIEAL . HLL T
5 AN S4TSR NN, 247 R 5 ARG —
IEARIESEM Y B © 4B B S0 RBANS
FAEDUBENFE I 45 5 R Hh R A5 B Ak
B RVEH NI RE R UK T A
1.3 FitEHE

K HI SPSS 17.0 Geit BRI TEE 73BT, IEZSEL
P FHIEL £ A 22 (x = ) Fom , AR IE 5 H s
B (PU o E a1 ) [M(Q25,Q75)14 7w , £H 1] Hu e
t R0 BRI 36 , AH SCHE 73 M FH 22 0 88 20 ] U A
T, P<0.05 N 2EmA gt E Lo

HbA1c.TC.TG.LDL-C.hs-CRP.Hcy . HOMA-IR 7K~
31, IDE 1 PE7K SRR (P <0.05) , T4 i 5] 32
HE MR fLE A HDL-C 2R KA 22 L (P>
0.05). W 1.
2.2 WHEE RBANS ERITEHLLE

5% PR ZH L g, e 19141 RBANS 22 Bl Z15i2 12
HIBIIRE EE S BRI BB (P <0.05).
W32,
23 2BIERFEES. K IDE EMHEKTEA
RBANS EXR TS LR

TE 2 BUBE PR 3, 55 IDE IGPEACEAL L
B IDE 1S PEKE L EDIHCAZ e S TR
AE ERE T ERICACTTEAr LR B BEAR (P <0.01) .
L3 3.
2.4 2BMERFEE IDE FHE— @ E R
x4

2 BUBE PR BB T R IE AR IS PR R
Wi 47 & (systolic blood pressure,SBP) . 4T K J& ( dias-
tolic blood pressure,DBP) .BMI . .hs-CRP .Hcy .FPG,
HbA1c.TC.TG . HDL-C .LDL-C (%50 , IDE I 1 5
IR £HAHE(P<0.01), VL3 4,
25 2BIERKFESE RBANS ERXRENE5—HKE
LT X

2 H#HR 2 BUBE PR R TR RO AR M BRI

2.1 FABRE—MAPMENLIBIRILE & .SBP.DBP.BMI .hs-CRP.Hcy.FPG .HbAlc.TC.,
XA, WP E TR, BMILFPG. TG .HDL-C.LDL-C {54, IDE 15 5 B 1312 |

F1 WHBE-MERILER

2133 5 /4 | 4l $“§$i/§)§, %%%TEE/ BM:}/(iksggmz, FPGé((Ln?)oI/L, Hbéicé()%, SBP)[((ESrT)ng,

FRBILL(n=80) 39/41 55.39:+9.80  11.87 +2.58 26.16 +2.03 10.05 + 1.80 11.04 +2.46 126.67 + 9.49

it HE 4 (n=80) 35/45 54.35+13.16  11.85+2.08 24.74 £3.13 4.92+0.64 5.00 + 0.61 128.40 + 8.26

1l x i 0.16 -0.57 -0.07 -3.39 -23.87 -21.28 1.23

P{H 0.875 0.570 0.946 0.001 0.000 0.000 0.222

205 DBP/(mmHg,x+s)  HDL/(mmol/L,X+s)  LDL/(mmol/L,x+s)  TC/(mmol/L,Xx+S) TG/(mmol/L)

I (n=80) 80.51 = 5.59 0.99 +0.38 321+1.18 501+1.18 1.68(1.27~2.44)

it 4L (n=80) 80.27 +5.22 1.08 +0.24 2.68 +0.89 5.36 + 0.74 1.54(1.17~2.13)

tizl x 2 -0.28 1.72 -3.20 2.23 -2.11

PfH 0.782 0.088 0.002 0.027 0.035

413 hs-CRP/(mg/L,x +5) Hey/( wmol/L,x+$s) IDE ik /[pmol/(s-mg),X =S| HOMA-IR/(X S) HFFRFE /(4E,X 5)

FRBILL(n=80) 10.16 + 4.15 12.77 £ 5.00 677.05 = 16.37 1.68 + 0.24 8.51 + 6.14

Mot HE£H (n=80) 7.83+1.22 9.33+2.23 684.1 + 19.06 1.26+0.14 -

tlzl x {8 -4.81 -5.61 251 -13.33 -

Pl 0.000 0.000 0.013 0.000 -
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*2 WHSEE RBANS ERITHIEEK (n=80,xts)

215 HIlNpTatvA )R T EUIne e W] FER LI By

SR IZH 83.22 +14.75 79.83 +11.87 94.97 +10.50 96.46 + 13.54 91.03 + 10.56 87.45+7.71

X B2 94.08 + 13.29 83.16 + 11.74 103.73 +9.04 119.05 + 10.69 96.10 + 7.12 95.15 +5.13

il 4.89 1.78 0.35 0.22 3.55 7.43

P& 0.000 0.077 0.000 0.048 0.001 0.000
%3 2BBRFEES. X IDE Bt RBANS BR1TESLE (n=80,x+5)

2177 Il ptalvA WBET R T iETIRE HEh JER L B

& IDE 15 M4 88.050 + 14.702 84.100 + 11.484 98.675 + 8.413 101.625 + 12.437 95.025 + 8.922 91.700 + 7.390

1K IDE 7541 78.400 + 13.308 75.575 + 10.800 91.275 + 11.160 91.300 + 12.744 87.050 + 10.667 83.200 + 5.383

1l 3.08 3.42 3.35 0.92 0.23 0.03

Py 0.003 0.001 0.001 0.000 0.001 0.000

PLBE T BE B DIRE JEE T JER YRR RS 2 IEAH 3 itig

F:(P<0.01); L4k ,hs-CRP . TG 5 HI B 042 5 i 4
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FHHIERICICEIEASE(P<0.05), WL 5,
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i B AR Ik 9.7% , PR U AU R E ik
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P 15,057 12236 58.44 0,000 HHE R, 2 BE NN D Rt 2 R e i i, AR 5%
HOMA-IR  -22.558 7.190 314 0.002 45K, T2DM 3% RBANS 3R RIEHCIC  HTH I
AE R ERICAZIE D K B A RRAR, R ITIAAHIT )
®5 2ERERHEE RBANS EXRITS e TR, 5 4 ATHF o 45 9 —%k
5RO I 5 22 A S — o 2 2B 1, 7 A L
- - EIEELe - - RAEA LU= A 5 T AR Mt A A A, 78
B SE VPR EL L /D T 200 L %) 5% R T LA B S S A4 % T
BURHCHZ  WEOR -125.927 61934 -203  0.046 WREA I 2™, IDE 19 2T RE 2 1 B 4 S sl
IDE Wit 0325 0.091 357 0001 fif s 5 R, A U IR s LR, e A, A i ik ]
CRP -0.785 0358  -219  0.031 DL B TR BYREEE 177k

TG -1.431 0.675 -2.12 0.037 ﬁ:%%‘%% ,TZDM ‘%% IDE {%ﬂiﬂ(ﬂz—F l;%l:[u]’ 2’_(
RBE) B ﬁ’éj‘z@i -106.384 51471  -2.07  0.042 BF9c £ . T2DM EE 15 IDE 354k 5 2 1% . 35 B
s maor mosr wow  om son  DETEHERTS IR, Hi Ho 551 4
DETEEE 0320 0.062 15 0oL I, m e T 20 S RS S R R
N AEOT 115874 57682 201 0.048 WD (O KT AR A G (BB DI BLTR 6 2R i W, AT
IDEJ&#E  0.339 0083 410 0001 AE'S T2DM B3 IDE JE[H 922847 G, BF S S5 7 e
i 0314 0138  -227 0026 SR NLAE vy U R 55 ZR PP 2 AUBE PRI R A n]
SEROAL WHOW -145849 42156 -3.46  0.001 IDE ZE [N 572 1 i, ML O IDE DIfERA AL, JBe i

IDE ¥ 0332 0061 542 0001 R R R 7= A S v,
s 1002 0388 258  0.012 JoR 5 Z R 2 A7E , FH Northern blot J5 32K
By WHOH  -90548 29996  -302  0.003 MR FRHZF rIDE mRNA 7K &30, K T S S2
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