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Analysis of the correlation between ischemic white matter lesions,

and cognitive function and plasma level of heat shock protein 70
WU Qian, YU Hui,ZHANG Zi-cheng,ZHANG Cheng, WANG Wei-qiang, TONG De-zhang
( Department of Neurology ,Suzhou Municipal Hospital Affiliated to Anhui Medical University ,Suzhou Anhui 234000 , China )

[ Abstract | Objective; To investigate the effects of the different extent white matter ischemic lesions ( WMIL) on the cognitive
function, and correlation of plasma heat shock protein 70 ( HSP70) level with WMIL. Methods ; According to the results of head MRI,75
patients with WMIL were selected. The patients were divided into the mild group, moderate group and severe group according to the
Fazekas rating scale,,and 40 cases normal people were set as the control group. The cognitive function were evaluated using the Montreal
Cognitive Assessment( MoCA) scale, and the levels of HSP70 were measured using the enzyme-linked immunosorbent assay in four
groups. Results: The scores of total MoCA , visual space, executive function and delayed memory ability in mild, moderate and severe
group were significantly lower than those in control group( P <0.01) ,the scores of attention and calculation in severe group were also
lower than those in control group( P <0.05). The score of Fazekas was significantly negative correlation with the score of MoCA (P <
0.01). The plasma levels of HSP70 in mild, moderate and severe group were significantly higher than that in control group(P <0.01).
The score of Fazekas was significantly positive correlation with the score of HSP70( P <0.01). Conclusions: With the WMIL severity
aggravating, the cognitive impairment is more severe,and the plasma HSP70 level is more high. The HSP70 may play certain clinical
significance in evaluating the severity of WMIL.

[ Key words | white matter ischemic lesion ; cognitive function ; heat-shock protein 70

Bl P B B BT K A ( white matter ischemic
Lesions , WMIL) 2 fif /I ifiL 3 975 (1) — it i BE2R AL
EAUIR A P A T i R A 1 B i [N 22—
17T LA LA 55 1 1 i A v e 2 XU T R, R
2 WMIL B A 5 200 i K 2 L, Rk e 8 B
(heat-shock protein, HSP) J&—#H W #2511 , 76 S0

[ Wik H ] 2015-10-26

[VE# AT ] LR R 2 B E 1 M T S B e #fe Rk, 28 i
234000

[EERA] I 51985 - ), &, Wil -LAFFE .

CGEGER] T 8, BI04 500, 81202, 8 4L E . E-mail .
yuhui052365@ 163. com

RAIEGEN I 5355, Horh HSP70 J2 N7 3 52
R — 2 AR ST R B, HSP AL
FEAET YU PY 1 ELIE AT M 200 Ffd 8 T3 ) 440 i 0 A
PEER M, % R 20 9 7 HSP ( extracellar HSP,
eHSP) , T eHSP70 J2 eHSP MY =S R4, SAHFSY
BEXT A [ WMIL S35 #4710 3% HSP70 ZKF K
RN RE AL 8 F WMIL 5 1L 3% HSP70 7K
(RR S | RIBFIEAS WMIL S AT gk ol , L
S WMIL B0 677 PR S I R TS 5

1 #ZREFE

1.1 A% w$E2014 410 H £ 2015 44 H



754

FEFRBHE BEIR YT H 283k /5l MRI Kz 42 B i WMIL
HEH 75 6], MR Fazekas /32 £ (1987) 7 ik
V53 ¥ 75 0 5855 53 R E4H 24 f4], Fazekas TF
3318 (2. 88 £0.74) 735 4 28 4], Fazekas 11
I3 F-3178 (6. 64 £1.10) 43 HFEA 23 4], Fazekas T
30 (10.74 £1.14) 53 HEBRARIE : 1 b %
Yo WERER gL AU e 4 I 3R i A D R
T WMIL ; /i N AP LA B AE > 50% 35 5 WA Jit
PR S0 AN BRI 1, A0 1E R 5 B ALK B 2R
DRUEERIA A4 BRI AT 5 A7 S BEARE KORE o0 % 1  Jot
W S AT s A A A TR D T LVE
T I ARG S FF AR e g 5 3 1 JRI AL T A g
s AR A I R BB SN s A A ek
FERAE A ™ EA T D) RE B AT AN S AN BE L & 78 K
LU AN S 3 pA T e R EI TAMREAEN PN i
Sk MRI A2 il 1B (Joskim BRI ) 25
40 1R % R,

1.2 Fik

12,1 — A5 18 I 1 5 A % 5 I TR 38 R 4
FABE Y FAEANIC 5% I A B 58 6 4205 50 B k), 4
WEAE st AR M5 BB RS — 5 R I e 0
HL ] 000 0035 R A S AT DG A

1.2.2 PREOH2EPAL SRR SRR ZRIA
FNIIHEPEAL ( Montreal cognitive assessment, MoCA )
EFRIATINHREPEAL , B0 30 4, ZE B FEMR <
12 4F 00 1 43 DA IE R 22, <26 434 ik o g i
5, WA ZRE Y H 2 B2 B w2 Ak A4
P BEARIESS 08 TR LA R T B R,
1.2.3  WMIL B2 iP5 4niE % GE Signa
Excite Il #Y 1. 5T #% #4900 52 105 47 3 fili MRI
K, 04557 TIWI, T2WI FLAIR &% DWI J¥541
i, WMIL 2B A B2 2 FL/ sl il i % 5% 3 mm
LAY 5 DX PN X BRI | R 18 43 A 1) 300 FASORYH 1) B
FRBE 78 TIWI 751 2645 5, T2WI fil FLAIR
FEA R E S WMIL P43 bR v < % FH 5 22 1
/I 7 S I O (VAR S S B L e~ i 1 = I S
( periventricular white matter lesions, PWML) Fl¥EHB
Ji%i F1 50955 4% ( deep white matter lesions, DWML) , i FH
Fazekas 432 it R 7E FLAIR A% 551 F%F PWML
DWML #EA7PE43, S 1 PF 2 A 2545 WMIL 3
5y, 85 12 4o PWML BE43 2 430 %0 ik 2 iy £ )
i 2 55 RN i = )5 F IEA TP 43, R A R E 4
0 ~3 48,1 43 Rtk /N R AR kb2 2 IR 45
SEREHE 3 A RS TR A, S [T 4 A

J Bengbu Med Coll, June 2016, Vol. 41 ,No. 6

JER PWML ) e 23743 (0 ~9 43) ., DWML 1T
a7 ARYER AL e K BRI 43,1 40 8 AR <3 mm;2
IINEAA 3 ~10 mm;3 4 EHAE > 10 mm, RAE
PWML 1 DWML AHAILE 5353 A 52 B WMIL 4.1 ~4
Gy W WMIL 4.5 ~ 8 43 FE WMIL 4.9 ~ 12
5y, FTA G2 G th G RR h 22 N RLR AT
IR W i = P2 I &

1.2.4  IfRFRASUCEE K i 2% HSP70 K-EE
A ZRE T AR 2 KRG =25 A BCH KM 2 mL
x 2 R, — U T A0 it % | R A5 A AL R A
B—RE I ZPLEE, 1 500 r/min B0 10 min, 535
M3 PRAET =20 CUKFE T ILSE HSP70 A, il
H HSPT0 K FH g 5k 50 922 W B a8 5 ( enzyme-linked
immunosorbent assay , ELISA ) Kl | 57 &5 ) B 52
eBioscience AN H] A% i B UG B P HRAE , 38 o A v
Mgk, 5 1 2 K HSP70 MR,

1.3 %t Fa & R ZEST ¢ K% Kruskal-
Wallis H K50 K W LUER | x° Ao L S AH DG AT o

2 R

2.1 4m—fFabki B ob EE WMIL 418
G PR AEAT Y M) | 52 30F AT R R Il e
PRIV W KRR LA S ) 25 S ¥ o ge 2 L (P >
0.05)(W#&1),

2.2 WMIL 485 s BB 20 3h 4n 2 637 o sb 3k 4%,
H HEE WMIL % MoCA 58 B4 ol a3 1] 5 4
TTYIRE | ZE 3R (A2 37 43 ¥ b I T X 4L (P <
0.01) ;PR WMIL BE a4 HEh itE
F1 BT IRERHM S e I 22 R BG4 8 L
(P>0.05) ;7 & B WMIL B & 038 M st
VRO AR T X BRZE A% EE WMIL ZH (P <0.05)
5% WMIL & & g, EE WMIL B 51
MoCA 253 K 23 18] 5 B4 7 D BE | 858 W2 3F- 431
B8R (P <0.01) ; 5 R WMIL B HuEe,
WMIL 1) MoCA 53 M zs (8] S T E A LER
I B E R (P <0.01) Wi 44 (1 & SR AR
SE M P E 2 R TS FE (P >0.05) (W3 2) .
2.3 4 k¥ HSPT0 K -Fib& B b &EE
WMIL £ & F BEZH 9 1 2% HSP70 7K SF- 43 51 Ry
(161.25 £10.64 ) pg/mlL, (239.54 +17.24) pg/mL,
(321.24 +13.29) pg/mL F1(120. 28 +10. 32) pg/
mL, 4 A LR 2 R BA G2 L (F =1 331.25,
P <0.01,MS,, =168.81), S5xf M4 4, WMIL
2520 1 3K HSP70 7K ~F- 27 B W 36 55 (P < 0. 01)



HEREFRFIR2016 56 A% 41 55 6 M 755
*®1 FEEBE WML A5 BE— R E R
s o Emer % & T mem s wm e SRR LD
AERR /A (mmol/L)  (mmol/L)  (mmol/L)
PO pitEEE 40 66.80+7.20 22 18 9.50 +1.47 18 13 9 13 4.98£0.57 1.50+0.31 2.61+0.62
WMIL
BREH 24 66.41 £6.31 13 11 9.50+1.93 16 12 8 8 5.09+£0.55 1.53+£0.36 2.83+0.73
R4 28 67.46+£6.34 16 12 9.50 +1.60 19 15 10 10 5.20+0.53 1.52+0.26 2.76 £0.55
Gigiincl 23 70.74 £4.64 11 12 9.47 +1.31 16 13 9 9 5.03+0.41 1.53+£0.31 2.81+x0.45
F — 2.36 0.487 0.48" 0.002 5.79" 4.76* 2.40" 0.52° 1.01 0.07 0.92
P — >0.05 >0.05>0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05
MSypy  — 40.509 — — 2.494 — — — — 0.279 0.096 0.359
#* R 1H
FR2 42H MoCA BAREFIEDELE (v +5;57)
ML n B Mﬂm 4 HEH i B Mgh  ERAR i
Sidishae
gt 40 27.65+1.41 4.68 +0.47 2.95+0.22 2.80£0.41 2.65+0.77 2.60 £0.50 1.65+0.48 4.15+0.74 5.33+0.47
WMIL
BEA 24 24.29:1.30" " 3.46 £0.51 2.79 £0.41 2.83+0.38 2.42+0.93 2.46 +0.59 1.46 £0.51 2.88+0.45% " 5.17+0.38
MEA 28 2.20£1.79% % 2.75£0.59% % 2.82:0.39  2.68+0.48 2.64+2.25 2.25£0.52 1.32£0.48 22105755  5.11£0.32
WA 23 198715255, , 2.0420.64 5 % , ,2.91£0.29  1.91£0.61 * 2% 1.61+0.94* 2% 2,39 +0.66 1.52£0.51  1.43+0.795 %, , 5.15£0.34
F — 148.37 133.87 1.58 20.09 3.45 2.26 2.53 96.13 2.14
P — <0.01 <0.01 >0.05 <0.01 <0.05 >0.05 >0.05 <0.01 >0.05
MSyypy — 2.283 0.297 0.106 0.231 1.791 0.309 0.242 0.433 0.157

g B0 SRR P <0.05, % % P <0.01;5 WMIL B4 AL AP <0.05, A AP <0.01; 5 WMIL HJE4LHLEH#P <0. 05, ##P <0.01

1M WMIL #4100 22 KR ¥ A it B L (P <
0.01),

2.4 WMIL %& %69 Fazekas 75 5k & fe3E 5.
A 3¢ HSP70 K-F 6948k 04T AHC AT iR, WMIL
HBH N Fazekas 1515 MoCA E 34020 B ke
KF(r=-0.884,P <0.01), 513 HSP70 K5 5
FAEAKEK R (r=0.988,P <0.01) ,

3 Wit

WML 2 1 5 1 6 20 B9 32 B TR, mF g 1) i
7 WMIL ZEAE A SIS RE R AS, B R BN AT I BE |
AT RE SRR SR AT . 5 RS
1o, A5 % B0 WMIL B (0 S A i o) BE DGR |, 3=
BRI A AS (0] 5 AT Dy 58 A0 AE 3R (042 0808 | If- bl
# WMIL 54572 B2 0 m 1 B @il . H AT WMIL
NHIERG ) & AR ML i R I, 250 gE AN
RS P B T MG B T — B T = [R] A A 2R 2T A
AR B T — B0 R A AR 4R AR 5 R KA
RIIREIR Z [H] AR 4 rh T, AT S BON AR A, 1
SCHMIDT 45" #fF 53 A A A 1 -5 10 25 R O6 2R 2%
Yl,5 WMIL Jok, L, #t— 58 vl F Bk 2 he
SRS WMIL (A0 T B B A5 i AL, LA E A 8%

H PRI WMIL F835 Ay I 85 4 2% 1) B 0 H AL 40
THinrfE,

AWFFTLE R Bos , WMIL (834 13 HSP70 /K5
BN RAZH A ke, H S WMIL F2 R 8 g 5 E A G
KHR(P<0.01), HSP &—MNEHEATEA, 7
RAE BRI O SRR A . H A A X
oy T DL R[] J5RE B i 22 5, HSP 1] 4324 HSP9O |
HSP70 ./IN73F HSP FliZ % 4 K%, HSP70 7E1E %
B AKST- A TR R HOIRAS TR W B IRk
HSP70 R4 S GG . AR AFSE D KB, HSP A
AAFAE T AN, 38 TRk 30 40 B A, i AR
DEHBI %3 s A g8 0T o XU SU 3 4 3 B
eHSP70 7] LI ZH 21 HSP70 1y 40 4340 3 1
o ZEUDAET A A LR A e i AR A TR, AR R A
JaL i ) HSP70 7K P15 il 25 245 473 sy 38 2 B 468 45
AR R 1S = ik, PRk, & eHSP70 7KF
AR AL AT LR A 8 05 A

HHT, & T3¢ HSP70 /K5 WMIL 4 AH 5
WS/ D ARSI AT WMIL 83 0 1 % HSP70 7K
S 4 s, LB WML 453475 7% 5 A in 2 386
WMIL BP9 BEAL ] 1 AS 56 4238 28 18 PRl |, &
i B AR I SO B0 148 PN e T REZE L2 WMIL g



756

BUEGE 077 B RESE K HH HSPT0 7E ik i
IS G ZE L e 5 i, LR 5K 1SR 55 S LAY
AU FE B AR DG, HSP70 19 28 3K TR B TA hy 2 i 2 2 1
2 Al PR AR bR AR, eHSPT0 € BIE
SCEA N IR & nT LA i o A% e S A
TF-kB DL THL 2 0 15 5 38 5%, 43 W 1 40
MR- AN E-6 DL IR N - 2542 4
7100 FEA8PE S AE R, e HSPTO W] i 48 5 PR 7K -
et BT, S 80R 5 AL 1 SATIZABAL
E T e LI RS il s = ) S el B
I EEUME M L DIREREIS S5 WMIL i/, IR
I FIRWTFE L5 FHEM HSP70 2 5 WMIL 3o F2 f9 Af
REDLHD . (1) 12 PS5 5 HSP70 ik ; (2) FE M T
RAET, MK HSP70 i 2 5E Bl FRegk Rk, 25T
S WMIL #9581 P Bz 40 e 76 A ad 72, DTS 350
SR 5 2 000 T A AR i A S S M Ui
A NI 9 /D 55 B 24 5 B0 WMIL; (3) I 3% HSP70
VE R AR R 1, 38 43 6 1 R M R A 3 T 2
JEAMMIE T, e WMIL §45i4%

B2 AT AN FEREE WMIL & B
iR Al 2K HSP70 /K73 &5, 3 H WMIL 4%
FRRE SIS (¢ HSP70 /K78 A G I
HSP70 AJREXT WMIL 9 % A4 & R A 7E — 5 I AVEH
FEIRH RN HT D) BE PRA 1 A B T WMIL [ 5 130
L, R Ay I A e R R A e U T R —
I RAE S

[ & % X w ]

[1] The LADIS Study Group.2001 —2011;a decade of the LADIS
( Leukoaraiosis And DISablity ) Study: what have we learned
about white matter changes and small-vessel disease [ J].
Cerebrovasc Dis,2011,32(6) :577.

[2] WANG S, YUAN J, GUO X, et al. Neurochemical correlates of
cognitive dysfunction in patients with leukoaraiosis; a proton
magnelic resonance spectroscopy study[ J]. Neurol Res,2012,34
(10) :989.

[3] SMITH EE. Leukoaraiosis and Stroke[ J]. Stroke,2010,41(10) :
S139.

[4] KIM N,KIM JY, YENARI MA. Anti-inflammatory properties and
pharmacological induction of HSP70 after brain injury [ J].
Inflammopharmacology , 2012 ,20(3) :177.

[5] VAN EDEN W, SPIERING R, BROERE F, et al. A case of
mistaken identity : HSPs are no DAMPs but DAMPERs[ J]. Cell
Stress Chaperones,2012,17(3) ;281.

[6] DE MAIO A. Extracellular heat shock proteins, cellular export

vesicles, and the stress observation system: a form of

communication during injury, infection, and cell damage: it is

never known how far a controversial finding will go Dedicated to

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

J Bengbu Med Coll, June 2016, Vol. 41 ,No. 6

Ferruccio Ritossa [ J]. Cell Stress Chaperones, 2011,16 (3):
235.

FAZEKAS F, CHAWLUK JB, ALAVI A, et al. MR signal
abnormalities at 1.5 T in Alzheimer’s dementia and normal aging
[J].AJR,1987,149(2) :351.

KIM KW, MACFALL JR, PAYNE ME. Classification of white
matter lesions on magnetic resonance imaging in elderly persons
[J]. Biol Psychiatry,2008,64(4) :273.

VERDELHO A, MADUREIRA S, MOLEIRO C, et al. White
matter changes and diabetes predict cognitive decline in the
elderly ; the LADIS study|[ J]. Neurology,2010,75(2) :160.
WY, WRRT, TR WY, S i BB A S BE R T O R
SPATL)]. BEVE R 2247 ,2009,38(3) :314.

BIESBROEK JM, KUIJF HJ, VAN DER GRAAF Y, et al.
Association between subcortical vascular lesion location and
cognition ; a voxel-based and tract-based lesion-symptom mapping
study. The SMART-MR study [ J]. PLoS One, 2013,8 (4):
e60541.

Al Q,PU YH,SY C,et al. Impact of regional white matter lesions
on cognitive function in subcortical vascular cognitive impairment
[J]. Neurolo Res,2014,36(5) :434.

SCHMIDT R,ROPELE S,ENZIGER C,et al. White matter lesion
progression, brain atrophy and cognitive decline: the Austrian
stroke prevention study[ J|. Ann Neurol ,2005,58(4) :610.
DEHBI M,BATURCAM E,ELDALI A, et al. Hsp-72 ,a candidate
prognostic indicator of heatstroke [ J ]. Cell Stress Chaperones,
2010,15(5) :593.

ZEVb  ECHORK WRLL B, A M ol 1 7O R B AR T R B A
BN AR RAR S BT [ J]. o B 22 A 3 2 R 200 2 0
2012,19(6) .453.
CHUNG CP,HU HH. Pathogenesis of leukoaraiosis:role of jugular
venous reflux[ J]. Med Hypotheses,2010,75(1) :85.

GRUETER BE, SCHULZ UG. Age-related cerebral white matter
disease (leukoaraiosis) :a review[ ]J]. Postgrad Med J,2012,88
(1036) :79.

MAYER MP. Hsp70
mechanism[ J]. Trends Biochem Sci,2013,38(10) :507.
GROSS C, HANSCH D, GASTPAR R, et al. Interaction of heat

chaperone dynamics and molecular

shock protein 70 peptide with NK cells involves the NK receptor
CD94[ J]. Biol Chem,2003,384(2) :267.

fa[3H8, 4 WER; . PR SEAR 11 70 16 A AE A v VR ) F 5T
JELT]. ARBAR DN 247 ,2011,13(5) +476.

ASEA A, KRAEFT SK, KURT-JONES EA, et al. Hsp 70
stimulates  cytokine production through a CDI14-dependent
pathway , demonstrating its dual role as a chaperone and cytokine
[J]. Nat Med,2000,6(4) :435.

POCKLEY AG. Heat shock proteins, inflammation, and cardiovascular
disease[ J . Circulation ,2002,105(8) :1012.

SATIZABAL CL,ZHU YC,MAZOYER BR, et al. Circulating IL-
6 and CRP are associated with MRI findings in the elderly; the

3C-Dijon Study[ J]. Neurology,2012,78 (10) ;720.
(AXsmB A#)



