2017 4 4 J o [ S 22 April 2017
o5 2 ACTA LABORATORIUM ANIMALIS SCIENTIA SINICA Vol. 25 No. 2

e

MRRE

e )

] /R 2 Tk SR e L DR TR Tg2576
/NERALTE BT 4H 22 5T

R, F&E, 218, T, TWE, HAKE
(] RGRI R EERIZEBE, )M 510006)

(WE] B Tg2576 FIEH/NR 5 BT/R 5B (Alzheimer” s disease, AD) J 25 (495 B AR , A S 5y
BT Tg2576 /NRAE AD KA RIB B L A RRAE , RIG IR AD R B2 Wi ARG . ik R
Tg2576 /NERAE AD KR (6 AN H ) FAWI (12 A~ H) B G REA SREREA Y HNMR 153132 H 2248 | B 7
BTSRRI T, SR SRR Tg2576 5 €57 /NRMINTE 6 F1 12 A4S 9 i v ARSI A I 3 22 5
HANR AD KA BR Y Tg2576 /NREA M W2 R, 5 ¢57 /NEAHLL, 78 AD HIRA IR B , Tg2576 /MR
MIE A FLAER JUBEFI SRR (e R e &R TN &R ) 2 s, i A BT B 8 A 5 I 8/ e ke i sk I
Bl TSR R AN 4 05 S RIS A2 AD BRI A, s 2L VUBE AN R i A 4k sz bt IR T IR
AR NE B H e i A e RO | FHSRE O RN H R & A 2B 1K, R 5 s R A LRR & =L 20 o 10 P ek s @
LLES AD (A AR A 1003 AR, FRATTRE 6% A B R B 1M 5 Hh LR USRS 28 & i i, BR BT I s
Pk ARG | H i R BEAR A A AR, ZEax sef it v, LR (R 5T | ARG | % R TR AR AR H e il i Bk AR A2 AD & 2
WIMIE BA WA, B S AD AN EREREVMG, &t FRERY 192576 /N FLER 5 5 R 506 Bo%
T 1 o B S22 LEAH DGR AR TR 0T L LR 3 O T PR R ek 5 i T PR 22 00 A G w072, L 3 S 3 40 i 5 5 114
KIBRENSHATIEASAL, ATREE AD WIS Wi BB HREY .

[EER]  BIRRIGEERNG ; T92576 /N R ILIR &3 10 ig 4 2

[HESFES] 095-33 [ XEkFRIEAG] A [ XEHS] 1005-4847(2017) 02-0218-07

Doi: 10. 3969/]. issn. 1005 —4847. 2017. 02. 019
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[ Abstract] Objective To provide a basis for clinical diagnosis, a serum metabonomic dynamic study was carried
out on the Tg2576 mouse model at different stages of Alzheimer’s disease (AD) whose pathological progress is similar to
that of human AD patients. Methods Serum samples of Tg2576 mice were collected at the early(6 months) and late( 12
months) stages of Alzheimer’ s disease. The ' H NMR spectra of the serum samples were collected and the metabolic charac-
teristics were analyzed by multivariate analysis. Results ~Significant differences in serum metabonomics were found in the
transgenic Tg2576 mice and C57 mice at 6 and 12 months of age, and there were significant metabolic changes in Tg2576
mice at different stages of Alzheimer’s disease. Compared with C57 mice, the Tg2576 mice at early stage of Alzheimer’s
disease showed higher levels of serum lactate , myo-inositol and amino acids (such as leucine, isoleucine, alanine), and

lower levels of lipids, choline, phosphorylcholine, glycerol phosphorglcholine, betaine, glycine and glucose. At the late
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stage of Alzheimer’s disease, the transgenic Tg2576 mice had higher levels of lactate, myo-inositol and alanine,while the
serum levels of lipids, choline, phosphorylcholine, glycerophosphorylcholine, betaine, and glycine continued to drop.
Meanwhile glutamine and creatine levels started to decline. By comparing the early and late serum metabolites of Alzhei-
mer’ s disease, serum metabonomic profiles of the late stage of Alzheimer’ s disease indicated an up-regulation of lactate,
myo-inositol and alanine, and a down-regulation of lipids, choline, phosphorylcholine and glycerophosphorylcholinelevels.
Moreover, the levels of lactate, lipids, choline, phosphorylcholine and glycerophosphorylcholine showed statistical signifi-
cance at the early stage of AD, and they were closely correlated with the severity of Alzheimer’s disease. Conclusions

The above results show that the changes of lactate, myo-inositol and alanine are positively-correlated with the development
of AD, while the serum levels of lipids, choline, phosphorylcholine and glycerophosphorylcholine are inversely-proportional

to the severity of AD. These metabolites are dynamically and progressively changed along with the disease progression,

which hopefully may serve as early metabolic markers for the diagnosis of AD in clinical practice.
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Fig.1 Serum NMR'H spectra of Tg2576 and C57 mice at different stages of age
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Fig.2 PCA analysis results of 7g2576 and C57

mice at different stages of age
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93.9% ) ;A2 B2:12 A €57 Al Tg 2576 /MR OPLS-DA /0 Hrét 5R (R2X =97.5% , Q2Y =96.7% ) ; A3 B3 Tg2576 /IR (6
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Note. Al,B1: Scores plot and loading plot of OPLS-DA for 6-month-old 7g2576 and €57 mice (R?>X =67.6% , Q*Y =93.9% ). A2,B2:
Scores plot and loading plot of OPLS-DA for 12-month-old 7g2576 and €57 mice, (R*X =97.5% , Q>Y =96.7% ). A3,B3: Scores plot and
loading plot of OPLS-DA for 6 and 12-month-old Tg2576 mice (R*X =84.3% , Q*Y =91.8% ).

Fig.3 OPLS-DA analysis of the serum metabolites
F 1 Tg2576 1 €57 /NN S TEA Wibn & ST 53t
Tab.1 Statistical analysis of potential biomarkers in different months old 7g2576 and C57 mice

R4 ( Metabolite ) 20T RS ( Chemical shift,3) C57,6 m/% C57,12 m/% Tg 2576,6 m/% Tg 2576,12 m/%
JIE & Lipids 0.93(m),1.28(m) 13.84 +0. 84 11.77 £1. 11 10. 47 £0. 49 8.36 £0.32% 244
2 Z R Tsoleucine 0.99(1),1.02(d) 0. 66 +0. 03 0.64 £0.01 0.69 +0.03 0.85 £0.07*
FLAR Lactate 1.33(d) 4. 11(q) 10.39 +0. 66 11.39 +0. 62 13.27 +0. 63 ** 16.03 0. 6474 LAL
P42 Alanine 1.46(d) 0.52 0. 05 0.55 0. 04 0. 60 0. 06 0.63 £0.08
AR Glutamate 2.06(m),2.36(m) 0.65 +0. 04 0.83 +0. 03 0.67 £0.04 0.66 £0.02%
LR Creatine 3.03(s) 0.28 +0. 02 0.27 +0. 02 0.23 +0.01 0.16 £0.01## 244
JEHE Choline 3.2(s),3.51(t) 1.18 £0. 09 1.73 +0. 10 0.90 £0.02* 0.84 £0.06% 2
e N
Hfmﬁg‘g%ﬁﬁgﬁﬂ%ﬁﬁ%mpe 3;;;2;?;2;;?3; 8.92 +0.23 8.79 +0. 19 7.81 0,23 5.97 +0. 51" &
UL Myo-inositol 3.57(m),3.65(m) 4.14 £0.36 3.75 £0. 44 4.25 0. 16 4.68 +0.31
HiA Glucose 3.40 -3.90 33.27 £0.92 32.31 £1.45 27.93 £0.89***  24.89 +(097%# 2

L HIEH €57 /MR 6 m HER, * P <0.05, ®P <0.01, P <0.001; 5 €57 /M 12 m H#Z,*P <0.05,%P <0.01,* P <0.001 ; 5§ 72576 /M.,

6 mH#,2P<0.05,44P<0.01,4%42P <0.001,

Note. Compared with the C57 mice at 6 m, * P<0.05, *P<0. 01, “*P<0. 001 ; Compared with the C57 mouse at 12 m, *P<0.05, #¥P<0.01, *p<
0.001; and compared with the Tg2576 mice at 6 m, “P<0.05, 24 P<0.01, %% P<0.001. PC/GPC; phosphorylcholine/glycerol phosphorylcholine.
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