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Abstract: Objective To investigate the clinical application of standardized substantia nigra (SN) volume, phase values
of susceptibility weighted imaging (SWI) and serum iron metabolism index in the diagnosis and disease evaluation of
Parkinson’s disease. Methods Thirty-three patients with Parkinson’s disease were selected from February 2015 to April
2017 (PD group) and 20 healthy volunteers were served as control group. According to Hoehn-Yahr classification, the
patients in PD group were divided into early PD subgroup( grade <2.5,n =17) and moderate or advanced PD subgroup
(grade >2.5,n =16). 3. 0T magnetic resonance imaging ( MRI)-SWI was used in all subjects to measure the SN
standardized volume and calculate phase values. The serum iron, ferritin, transferrin and total iron binding capacity were
detected by chemiluminescence method and analyzed statistically. Results The SN standardized volume and phase value
in PD group significantly reduced compared with control group(all P <0.01). SN standardized volume and SN phase value
in moderate or advanced PD subgroup were significantly lower than those in early PD subgroup (all P <0.01). Both SN
area (r= -0.525,P <0.01) and phase value (r = - 0.873,P <0.01) were negatively correlated with Hoehn-Yahr
grading. There were no significant differences in serum iron metabolism indexes among control group and two PD subgroups
(all P >0.05). Conclusion SWI technique has important clinical value in the early diagnosis and assessment of
Parkinson's disease by measuring the standardized volume and phase value of substantia nigra,but there is no significant
relationship between serum iron metabolism index and brain iron deposition in Parkinson’s disease.

Key words: Parkinson’ s disease; Susceptibility-Weighted Imaging; Phase value; Substantia nigra; Standardized

DOI. 10. 13429/]. cnki. cjer. 2018. 02. 019
EE&WA: plh D EHEFESAABIEESIESIES A (WQ2016002)
BiEE . /05K, E-mail; 15963850@ qq. com



G RAFSE 2018 452 A% 31 445 2 ] Chinese Journal of Clinical Research,February 2018, Vol. 31, No.2 225

volume ; Indicators of iron metabolism

P AR e — R UL T v AR N 2 RS
PG , I H R I B AR R A T N A
60 % LI B4R N R 1% , BAFRACK
o o WA A AR T A AL SO B R HE 2 A N
e 2 LU REM 2 0 KA PE 2 K LU i ) /N
9T I8, LB DI ¥ 5 5 9 FH 2 447 o 58 4 W
WFFERI, Bkid 2275 b IR AR e T X UTAR S K AL
VRSOV, i 22 o AR S B AR T, B 4 R
G RGURATHER AR o AT X ) 4 2R 28
RIS ABUS B (SW) FA I 7 H R 5 A B
FHASEAEL , [ AR A 00 4= B B A 45 AR SR 4R SWT 7
TSI <5 ARAZ W KM E R B W R O ST (L, I
D7 ARSI IR SZS ANV IR L AN OE SN

1 #ERERFE

L1 —#F4 #EH2015 452 £ 2017 -4 A1
ARBEAEBE S T2 IR YT B 4 £ 33 I (PD 41) ,
16 1], Zc 17 f51]; 1% 46 ~86 (67.9 +6.8) %, A 1
SRR R BIAE A 2015 s S AT P4 (MDS)
A RIS WIS E TR 4 ~ 11 4F, % PD ZH4%
Hoehn-Yahr 434% (1 2% 5 f,1.5 2% 3 1,2 2% 5 i,
2.5 A B,3 9T H,4 g6 #],5 K3 ), i<
2.5 9m9 17 Bl R PD 434 > 2.5 9 16 i R h
W) PD, it Bk S 5 20 5 % BRZH (NC 41) , 55
10 4], 2 10 f51]; 5% 42 ~ 78 (66. 8 +6.6) % ; To N Fk
BRI o

1.2 ZF#% R GE3.0T #i34R R 258, SWI =
B JA A E] (TR) /8] st [|] (TE) & 16/23 , 41
B (FOV) 24 24 mm , i[5 H 448 x 448, JZE 4 20 mm,
WA 41. 67 Hz, [A1HE A 0 mm, Bl %% /A R 15°,
JIPA PD 20 Je NC 41X 42 ¥y i zs JE # ik i 3 ml, 1
TR EBRES G T R A R LT R AR RO
P, >k H DL 5E 2 dxi800 Ak~ A AN, A6l 5] |
SERR SRR S AR BB S

1.3 BS54z R4 SWI KM, 7E4i {7 L im
HP R R ST ) 0, PR 25 )2 TR AR 43 Sl e LA )22 5 D
Ry TR R S A A5 R R ASE L 0 A s A e
K ETFE EARRETE A, BTG A s A
TR s AR Shyait B Sk Mt R /N 235 SR g s
X SR AR B AT AR EfR AR B, R Ve = V) x
Vi/V, (Vi = bRUELL S I B AR R, V., = 2 i
BV, = Z i E SRR o Rk EG L A
GE BRI T 255, 78 SWI F 51 Sl (o7 [ 1 ) i g 2%

DI A A, BT DX S A {25 2R FH B v I & o
2 57 R AR R ) SEAGR R Tk ST AT 00 o 3 Wk, BOHD P
B,

1.4 it s o [l SPSS17.0 73 H7 ib P A His
FAOIE LA x £ TR A7 A IESMER TR, AL H i
SRS AEAS ¢ K56 5 35 S 4110 22 4 1] He s R O 22
53T ; Z 5 LR Bonferroni K56 o AHICHE SR BT R
HH Pearson FHC/0 AT, Krgu /K HEHL o =0. 05,

2 5 R

2.1 B ZAr kAR fednin ik PD 4
FAREALARFURIAR AL IR T NC 4, 22 A Geit2
(P <0.01) vl PD JB BT AR fE AL AR 5 A
PR TR PD(P ¥ <0.01), WK

2.2 MMM KA PD B35 Hoehn-Yahr 53
(195,15 903 51,2 95 41,2.5 94 11,3 %%
7,4 926 51,5 9% 3 5]) , Pearson AHICHHT R, H&
JHEAL R B 5 Hoehn-Yahr 32 2 A C (r = -
0.525,P <0.01) ; #i{7 {55 Hoehn-Yahr 4> 52 £ A
F(r=-0.873,P<0.01),

2.3 Wb EARIE AR R B SR
fEPr bR 2Z R TR E (P ¥ >0.05), W2,

1 PD X PD ZHIFNXT R A B RAREN KR BAEER
(xxs)
ikl Bl ARMEEARAR(em®)  AABI(E(1077)
NC 4 20 1.51 +0. 18 672.45 +168. 33
PD 21 33 1.34 0. 22* -403. 91 +£230. 53*
HH4 PD 17 1.73 £0.25 69.76 + 28.64
i PD 16 1.29 +0. 26" —827.36 £337.90"

.5 NC 4%, 4P <0.01; 554 PD 4%, P <0. 01,

%2 PDH NCAMBFHRRBEXIBIREE (2 £5)

T & umeAs | RREH AEN

A
(wmo/L) (umo/L) (mg/dl) (pe/L)

PDZH 33 14.38+£5.51 51.73+9.74 247.29 +57.71 28.66 £6.93
NC4 20 16.45+7.25 47.02+7.85 231.09 £42.73 26.59 £5.15
1y 1. 306 1. 859 1.215 1.632
P{g 0. 196 0. 067 0.228 0.177
3 9% #

WF1 < R A A 38 AN T Bl 7% T R ) 5
TURARVESRAN , AN B8 H BT I A 0 < R AE IR
B, ZERMZITTE A RR 10% K47, i RIS W
WA B AR , Al o LB A T L I 2R SR A R AL
INZWRIEIESE PD f8 35 (1 BB A K i DB



226 = I RFST 2018 4E 2 A4S 31 %455 2 ] Chinese Journal of Clinical Research, February 2018, Vol. 31, No. 2

HOHT AT R SWI M PD B 2 B SR Ak 0B i A
TGO ERAT5 A S8 AL I O T 7= A 752 I R IR &2
L0 P 28 e S B L 42 A R 40 L DNAL, AT S 3 2 12
eI L ARV, i 22 B & i . BR AT
JHe e £ ﬁiiﬂ?ﬂb%ﬂﬁﬁ%}: A 5| R 2 A e
T ARG /N, DT 55028 B AR AR B 4 /N ok S I

‘i%ﬁ%,ﬂwéﬁ%miﬁ\z&?ﬁﬁlﬂm WEZ&%&LE@’N&E SWI
BIG ES R AR . ARFFE 4R R, PD
B BFUA T NC 41 45718, 5 Ziegler 25 1)
HFEAHFRT. PD A AHSAE IR NC B B REAL, 5
Zhang %" (R ST 45 FAHAT . SRR BURIAR (7 (i 45
5 Hoehn-Yahr 73 S ARG, 7RI IR w2 5
BACEHEAR A TE 2 R BBRES & 1 VB
ARG BN, LiRTEPRTE NC 415 PD 412 [1]
Tgiiter =R $en PD B E Rk A1 A AR
TG, AT RE 5 I P R AU 2R L BOR A A Rk i) 24
kA ", 5 Madenci 45 (FTT 45 R — L. Fa-
rhoudi 25Xt PD SR H HEAT 1 AF 14 1 35 2% Rk 2 1
AR W B BRI R A AR TG I 22 5, FLYE
ANFEGFRE) PD R K25

Zi bR, PD [ R ENA BB & Bk TR

R GA/N, H 5 Hoehn-Yahr 532047 R i AH G, i
SWI X 58 BT AAFR K AR AE A 22 , 76 PD 1 12
KA I W b A AR Gr iy 48 S . PD 4L ik
BREE I SRS A T VR FUK S @B XS TS
Th#2E 5, 3R PD B R UTR 5 A0 E 2k T8 ¢, 1T Rg
53005 P S DXl s i VA 2R LA G

S7%5 3Lk

[1] de Lau LM, Breteler MM. Epidemiology of Parkinson’s disease[J].
Lancet Neurol ,2006,5(6) :525 - 535.

(2] #MA. SEH P ES S AHEFIM]. doat: AR A W
2011,

[3] Andersen HH, Johnsen KB, Moos T. Iron deposits in the chronically
inflamed central nervous system and contributes to neurodegeneration
[J]. Cell Mol Life Sci,2014,71(9) :1607 - 1622.

[4] Oakley AE, Collingwood JF,Dobson J, et al. Individual dopaminergic
neurons show raised iron levels in Parkinson disease[ J]. Neurology,
2007,68(21) ;1820 - 1825.

(5] RIS, REBURIIAN G F000 5 i 4k 5 ek 72 I0E 482 25 v 4 7 B
FELD] AR ARINERLR 2 ,2010.

(6] AWM, FI74E. B B 56 2 1 5 3% 37 70 236 97 A & 2R W 1Y

AT R[] . P EIG RS ,2016,29 (11) 1482 — 1484,

(7] BB, IR, BEZ 5, 5. Eﬁﬁi@?ﬂﬂﬂﬁmﬁﬁﬁﬂﬂ' P 2 AR
Bk TR ARt w0 25 0 AT [T] . A b 22 B2 2 2% 35, 2011, 10
(9):922 -925.

[8] Chung CY,Khurana V, Auluck PK, et al. Identification and rescue of
a-synuclein toxicity in Parkinson patient-derived neurons[ J]. Sci-
ence,2013,342(6161) :983 - 987.

[9] Rizzo G,Zanigni S,De Blasi R, et al. Brain MR contribution to the
differential diagnosis of parkinsonian syndromes:an update[ J]. Par-
kinson's Disease,2016,2016:1 —27.

(100 XU, B S8, EF, 45, 0 FH Tl B AS A% A 0 T <5 2% 78
B AR BT [T]. BURAE W) 5 % 0 e, 2012, 12
(30) ;5845 -5847,5910.

[11] Ziegler DA, Wonderlick JS, Ashourian P, et al. Substantia nigra vol-
ume loss before basal forebrain degeneration in early Parkinson dis-
ease[ J]. JAMA Neurol ,2013,70(2) :241 —247.

[12] Zhang J,Zhang Y, Wang J, et al. Characterizing iron deposition in
Parkinson’s disease using susceptibility-weighted imaging:an in vivo
MR study[ J]. Brain Res,2010,1330:124 - 130.

[13] Saeed U,Compagnone J, Aviv RI, et al. Imaging biomarkers in Par-
kinson's disease and Parkinsonian syndromes: current and emerging
concepts[ J]. Transl Neurodegener,2017,6.8.

[14] Madenci G,Bilen S,Arli B, et al. Serum iron, vitamin B12 and folic
acid levels in Parkinson’s disease [ J]. Neurochem Res, 2012, 37
(7) :1436 - 1441.

[15] Farhoudi M, Taheraghdam A ,Farid GA et al. Serum iron and ferritin
level in idiopathic Parkinson[ J]. Pak J Biol Sci, 2012,15(22):
1094 -1097.

WFmE#A 2017 -07 -17 {EEIAHH.2017 -08 - 08 445 Ak



