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M /RFIGEE BEMEEZTKEKN: " C-PIB PET/CT B&iifRE
53K FERHECHERHR

TRE,RE,RRT, KEWE, X490, KER"
(VR M EBREH , W 110016)

(# =] HW HETME B IEHREEE(AR)ATFS"C-PIB PET/CT BRNIEMAEEATBRNMEX Y, 7 BEER
FRZE X R EBe 2R YT BBIR SRIG BAR (AD) B 52 BE A A0 RS (MCI) F8 R0 T g 7 fB i IE % %of BB (NC) B4 A 3k3t 69 41,
% H3947" C-PIB PET/CT B4 M3 ABA2 F1 ABAO Rl , 2 W AR SMURR - TR K2 2 BT/ S B ARG = 5 4
REOGBH X IR, B 2R & EGEB X R AR IR ELRBUE (SUV) , 4T H 51K Ap42 1 A40 KRy, RA
SPSS 18. 0 BKAHATHIRAMT. &F NC.MCI 71 AD 41 Ap42/ABA0 7 LI EUE L (SUVR) Z#1 T %, " C-PIB SUVR (&%
W LA ERBEGHEE X (P <0.05), M3 Ap42 /K AB42/AB405" C-PIB PET 1% SUVR {HE FifHR (740, = —0.461,
Fapasagn = —0.633) I3 AB40 5" C-PIB PET B4& SUVR (£ R IFAH (r =0.430) , 2 R39H G258 X (P <0.05) , 3 4
b, &M% X" C-PIB SUVR {EZ WA, M 447 B , Bt SMUR A g/ J5 07 181" C-PIB SUVR W] H [fil 3% AB42/AB40
ELAE TR , 22 5 B G312 8 X (P < 0. 05), T T H-FJS 304 (1 A9 PIB 456 5 A42/AB40 LLEX R AEA ST EE X
(P>0.05), &5 M3 ApA2/40 EL{E AT FIARIE b4 2 B YUK . C-PIB PET AR Ui E 513 AB42/ABA0 LL{E/ER
EYIRE YRR BERRE X
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Correlation between B-amyloid deposition on ''C-PIB PET/CT and plasma level
in patients with Alzheimer’s disease

WANG Zhi-Guo, ZHAN Ying, WU Xiao-Dan, ZHANG Zong-Peng, WU Rui-Xian, ZHANG Guo-Xu *
( Department of Nuclear Medicine, General Hospital of Shenyang Military Command, Shenyang 110016, China)

[ Abstract] Objective To investigate the correlation between plasma B-amyloid protein ( AB) and its deposition on ' C-PiB PET/CT.
Methods A total of 69 elderly individuals were enrolled in the study from General Hospital of Shenyang Military Command, either
with Alzheimer’s disease ( AD) or with mild cognitive impairment (MCI) or with no dementia (normal controls,NC). All subjects
underwent amyloid imaging with ' C-PIB PET/CT and measurement of plasma AR42 and AR40. Five regions of interest (frontal, lateral
temporal, parietal cortex, posterior cingulate/precuneus and anterior cingulate) were identified. The maximum standardized uptake
value (SUVmax) was measured for the whole brain and each region of interest, and their correlations with plasma AB42 and AB40
were analyzed. SPSS statistics 18. 0 was used for data analysis. Results Standardized uptake value ratio (SUVR) of AB42/AB40
decreased gradually in NC, MCI and AD groups, and ''C-PIB SUVR increased gradually, with significant differences (P <0.05).
"'C-PIB SUVR correlated negatively with plasma AR42 (r= —0.461) and AR42/AB40 (r = —0. 633) ratio and positively with plasma
AR40 (r=0.430), the difference being statistically significant (P <0.05). " C-PIB SUVR of brain regions increased gradually in three
groups. Regression analysis showed that "' C-PIB SUVR of frontal lobe, temporal lobe and precuneus could be predicted by plasma
ABA2/ABAQ ratio with statistically significant difference (P <0.05), but " C-PIB SUVR and plasma AB42/ABA40 ratio were of no
statistical significance in the parietal lobe and posterior cingulate (P >0.05). Conclusion The plasma AB42/AR40 ratio is able to
predict brain amyloid deposition, and amyloid deposition on "'C-PiB PET and plasma AR42/ABA40 ratios have significant clinical

potential as biomarkers.

WA EHA: 2018 —06 - 13; fEEIR#A: 2018 -07 19
ESWA: IT4BRPEESE (20170540927)
W(EEE: EJE, E-mail; zhangguoxu502@ sina. com



- 726 - PEERELZIERORSSE 018410 H28 B 517 3% £ 10 #5 Chin J Mult Organ Dis Elderly, Vol. 17, No.10,0ct 28, 2018

[ Key words] Alzheimer's disease; B-amyloid protein; Pittsburg compound-B; PET/CT
This work was supported by the Natural Science Foundation of Liaoning Province (20170540927).
Corresponding author: ZHANG Guo-Xu, E-mail: zhangguoxu502@ sina. com

B JEHHEEE H ( B-amyloid protein, AR ) J& P /KPR
YFER 5 ( Alzheimer’s disease, AD) ‘H LB = P in &
VRE-MEBEEEL BERHBHFEEAWAZEA
(amyloid precursor protein, APP) BY Y13k, /& AD &
EMNEETEN EER Sy, BIRERY, AR o BT
W FEAD, FrLAXTT AR BIBHRA R T T /% AD 1
RIRPLE, 9 AD By IiE PR 2 W 4R AL 5 B, B W
(cerebrospinal fluid, CSF) | T HE#E 55 fE &
il , TSR RS B, LB R IEH A HE
) AD YR, 1B CSF W RER ZE N B
FIRAG, T RERABAMEIEELRARR, AT
IR E R A AN a1 IRRE, &
KYJ7G 500 ml (¥ CSF R BB FF ML ¥ o , Bt i
¥ AR SN FEIRR A B A H A8 AD A Hpts
FYo B, % AR /KF5 AD RIHRIAIHIAH
R AR B

EAESR , IEH T R BT A HLETNZ B8 (positron
emission Computed Tomography , PET) E %% 7+ % FH F
2l AD, ILz584k-549 B (Pittsburg compound-B,
"'C-PIB) f855 40 M S FIIML A Y - 4R IR 1Y A 45
58, TEN AB Rtk B 40 7 BRET PP A B il X
B AR BTN, 3 A/ R BRI R T
R, AUTHTENELTRE, £ AD BERH2
Wb R EEEMER" . AT, C-PIB AR S MK
AB JKFHIAESCHE R BB, AW LK 3K AR
/K3F-5'" C-PIB PET &/RE9 AR VLA E AR XK, B &
HAER M, HRITILHK AR BE W HE AD A Yt
Fri 7 8

1 WREFE

1.1 ®HARIH

HEH 2014 ~ 2017 SEAEML FHE X R EBIGITHY
AD [B3% 23 4, Hrp 5Bk 12 6, o 11 4, 4R
(68.3+7.6)% , ZHETEIR(8.57 +2. 18) 4, ®i 5%
BHOIR A 1 & B 7 (mini-mental state examination,
MMSE ) $¥43 (20. 74 +2.77) 43, Hachinski & Ifil 8 %%
£ 7% (Hachinski ischemic scale, HIS) $E43 <4 43, AD
B WTRTE 2% B B 4 208 B S DY BB A
KB BT ( National Institute of Neurological and Com-
municative Diseases and Stroke/Alzheimer’'s Disease

and Related Disorders Association, NINCDS-ADRDA )

ED HAEEMMEREE SR FME 4 K
#£17 i ( Diagnostic and Statistical Manual of Mental
Disorders, 4th Edition-Revised ,DSM-IV-R)75 3¢ AD 1]
MEP, BB (mild cognitive impairment,
MCI) &3 29 #, 55 #: 16 f], & 13 4, £
(69.3+6.4) %, ZHTEPR (8.38 +3.19) 4F,
MMSE $£43(25. 38 £1.08) 43, HIS ¥4 <4 43, MCI
HILWIARE Petersen FRifE™ , B B R IFA MR,
BESE N > FrifEz (SD) 1. 50, fR4F H A TE Bk
Ho EEHBEN 1T B, B8 G, L9 4, £
(69.8 +7.4) %, TR (9.18 +2.48) 4F,
MMSE 343 (30. 71 + 1. 96) 53, Tk FIThBE & H # 4
TEREAEIR (R 1), SAHMBBRERE, HRE
A R S D RE R H L I i R LAt
Zo9RAE U0 1F 48 2R K T BB R R HA R BU AR 1 B
X, EHH R B E ERR . AR E e
HERSHE, FAMRNEBEHRBEHZENE
FEH
1.2 WARAZE
1.2.1 ¥ AR f&i 3 4H25H B kI 5 ml
B RAE EDTA HiEE 4 ,4°CF 3000 % /min B.0>
JESLEPBUMIE B T - 80°C KA RF, 3K AB42 FI
ABAO FI) € SR F BUPL A I .0 i BX 4 5 I B I
(enzyme linked immunosorbent assay , ELISA) , J24& %
R S ZRBAE,
1.2.2 '"C-PIB PET/CT 8 XA *E GE AF
H: 72 Discovery VCT PET/CT 3#{Y ., BHE TH#&E
BIZSE 6 h DL b, mAE#EHI7E 11. 1 mmol/L LT,
" C-PIB R A} 2 BT i b v A= PR 72 AR Be. PET
FL AR . BEIKES PIB 3.7 MBo/kg, /G417
375 PET R WTEH . PET/CT 48R &% 3D
B, RERH 4 B, REEE3.75 mn, ERE
R 128 x 128 K& H st k£ 4E %, PIB PET 3945
FH 60 min Fy SRR, PET iR L E B
EEREEEEMN CT BB —F{E %3] Xeleris T
YEs #EAT FDLE R RS
1.3 EfGgaE

LL A B 1+ 38 AL 2 494 ( computed tomography ,
CT) &8 T , /&) 1 H K 0 /) il B2 o & o JRR %
#B X 38, ( region of interest, ROT) , J& G, A M-, M 5%
M TR M2 R BT /G O R R RT3 E S A
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ROL, x4 ROI B REBEBUEHTINE , 115 3 1
B K 4n 1 $% BU{H ( maximal standard uptake value,
SUVmax) HF3¥{E. R B, MM JETE AD 9%
AR JLHA B A e HOR AR UL, B LA/ B SR 1E
B X, it E & ROL -3 4x v 1L B BUE L
( standardized uptake value ratio, SUVR) '’ ,
1.4 ZritEaE

K SPSS 18. 0 Gtk 47 20 b7 , i Pl i ik
PG EXT A DG AlE RS B AT B, 114K
e BRI T REIR L & £ TR, 4]
HHBORA ANOVA B R I7 24047, N I A L3
K& /DR 3 2 5 (least significant difference, LSD)
t K%, 4f% PIB SUVR 513 A & HAHMH T
o MR AR AT ik, R R IR B B R X4
REW, HHZERKERBITS LEEAKF
FHRH) ROL, T+ I %% AB42/ABA40 HEAEXF ROI A
PiB SUVR i Pearson }i2 &%, P<0.05 hERE
Git¥EE o,

2 & R

2.1 Ik Ap FR/KFF"C-PIB SUVR L
NC.MCI f1 AD 3 413 AB42.,AB40 & HIKF

EFTHEITFE (P >0.05) {8 AB42 HHFH I

BAD B EMRT NCH, ZRHEHZITFEX

(P<0.05), NC.MCI 1 AD 4] Ap42/AR40 HAEZ
#7 TR, " C-PIB SUVR {HZHT -, 41 P9 FLBAn 4 |
PP B EF RS FEN (P <0.05;5: 1),
2.2 MEABKFS5 2" C-PIBSUVRH X #
s

G T FHEN ERANHFTEER, MK
AB42 7K -, ApR42/AB40 5" C-PIB PET &% SUVR
HEMAAX(r = -0.461, P <0.05; r = - 0.633,
P <0.05) ;1% AB40 5 " C-PIB PET 4% SUVR {H
SIFM%(r=0.430, P<0.05;& 1),
2.3 3AHEMNKLMEEK" C-PIB SUVR 7k F

NC.MCI 1 AD 4H & i X " C-PIB SUVR {& & ¥t
AR CHAMARBFEHALBEERIARITEEX
(P<0.05;&2),
2.4 [ A2/ ABI0 kT 5& K" C-PIB SUVR

B34 4

BT I3 AR42/ABR40 7£ 3 R E R EAE
SR X, H 540" C-PIB SUVR Atk i
HAaHt sk AB42/ABA0 7K F T &5 % X SUVR 1y
B BIHSHTRE, B SR S 30 E
"'C-PIB SUVR H L% AR42/AB40 HABETIM, 2 H A
BRI E X (P <0.05) , T TR 52 2 A AT 07 [
[ PIB 2555 Ap42/AB40 ILEXR R AREBE RIS
BN (P>0.05;%2),

£1 34EFEEMF AR " C-PIB SUVR K FELL#

Table 1 Comparison of plasma AR and " C-PIB SUVR levels in three groups (x£5)

Item NC group (n=17) MCI group (n=29) AD group (n=23) F P value
AB42(ng/L) 19.41+1.89 17.87 £5.06 16.07 £6.30 2.246 0.114
AB40(ng/L) 39.49 +5.04 44.90 £12.66 46.06 +11.14 2.024 0.140
Ap42/Ap40 0.4910.08 0.42 £0.09* 0.35+0.11%* 8.580 <0.001
1C-PIB SUVR 1.17 +£0.16 1.64 £0.38 " 1.91£0.27** 29.709 <0.001

NC: normal control; MCI: mild cognitive impairment; AD: Alzheimer’'s disease; AB: B-amyloid protein; 1C-PIB: Pitisburg compound-B; SUVR:

standardized uptake value ratio. Compared with NC group, * P <0.035; compared with MCI group, *P <0.05
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Figure 1

Correlation between plasma AP levels and total brain "' C-PIB SUVR in three groups

NC: normal control; MCI; mild cognitive impairment; AD: Alzheimer’s disease; AB: B-amyloid protein; ' C-PIB: Pittsburg compound-B;
SUVR; standardized uptake value ratio
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Figure 2 "' C-PIB SUVR levels in each brain area
NC: normal control; MCI; mild cognitive impairment; AD; Alzheimer’s
disease; SUVR ; standardized uptake value ratio; ROI: region of interest;
1C-PIB: Pitisburg compound-B
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Table 2 Regression analysis between plasma AB42/AB40
levels and ' C-PIB SUVR

Factor B 95% CI B 14
Frontal 0.467  0.216 -0.719 1.382 <0.001
Lateral temporal -0.421 -0.694- -0.148 -1.169 0.003
Parietal cortex -0.039 -0.251- -0.173 -0.102 0.716
Posterior cingulate -0.203 -0.438 - -0.031 -0.841 0.048

Anterior cingulate -0.014 -0.221- -0.193 -0.055 0.892

AB: PB-amyloid protein; "'C-PIB: Pittshurg compound-B; SUVR: stan-
dardized uptake value ratio
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ZERT AR A BRI tan B B &
R YL R AD B F BRI, AB
RAFET 3K CSF Hr i 43 ik, Hof i B 43 W3 B
My WEHEMEOBENERE QP BTE3,
AB40 1 AB42 2 AD BE T AR MFR EZE A,
KEFAETH 40 NEEBRY A4, F— /N2
AL, GH 2 NEHBR, KEICIIRE® , CSF &
H) AR XF T2 AD JEH AR, WIAE TN AD R4 K
R A YRS, (B T I3 AR /K E3Z4R I P 3.
B ohRe JERE . ML/MREEFZMHBERERNE MW,
B, M3 AB XHF AD WSMMERFAESN ",

AR L5 R BN, NC MCIL F1 AD 2 A42/AB40
HAEZET T R, A LB A R B W LR 2 R R
GIFEE X (P <0.05) , X — 4R 5S4 SLur
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F.2RHAEFEENEGENEITRE, 2
ET G2 B 5t (statistical parametric mapping,
SPM) B FreeSurfer 43 %17 9 B shik ¥k, BRE #
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