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Table 1 Correlation coefficients and VIP values of otherness metabolites
PR A
z R =i % SV VR AR AR R A R S DR S PR (R AR IR RN R
i VIP{H i VIP{E VIP{E rl VIP{H
1 S22 0931),1.00  §-CH,,8-CH,, -0.62 1.35 -0.83 194 0.60 1.78
(d), 1.96(m) B-CH
2 EHEMR 095d),097  6-CH,,6-CH,, -0.63  1.08 -0.68 132 0.69 2.88
(d), 1.72(m) B-CH./y-CH
3 #iERR  0.98(d),1.03  CH:,CH,, -0.65 135 -0.70 156 0.58 1.88
(d),3.60(d) a-CH,
4 FR 1.33(d),4.11(q) CH,,CH 0.91 6.05 0.81 7.99 0.84 11.39
5 &R  1.47(d),3.76(q) CHs,a—-CH -0.68  2.05 -0.82 271 0.71 3.20 0.49 2.82
6 L 1.91(s) -0.79 144 -0.85 196 -0.55 1.47
7 BEBE 2.13(m),2.36  B-CH,,y-CH,, -0.71  2.04 -0.90 261 -0.35 1.62
(m),3.75(1) a-CH
8 TN 2.22(s) -0.92 286 -0.86  3.71 -0.35 1.96
9 ZBEZIR 2.27(s) -0.65 2.18 -0.61 1.47 -0.35 1.03
10 PI6s 2.46(q) CH,(CO0) -0.83 227 -0.92 215 -0.50 2.38
11 g 3.03(s),3.93(s) CH,,CH, 0.46 1.49
12 WUEREF  3.06(s),4.05(s) CH;,CH, 0.68 1.22 0.41 1.47
13 &NEE 3.35(s) 6xCH 0.41 2.47
14 VLDL 0.88(m),1.26  CH:CH.CH.C, 0.95 5.94 0.91 6.41 0.47 3.87
(m), 2.22(m)  CH:CH(CH.),,
CH.CO
15 Aiuf 5.28(m), CHCH,CH,, 094  3.14 0.91 3.08 0.58 2.06
IS 5.30(m) CHCH,CH
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Fig. 2 OPLS-DA score plots and line plots of different groups

3 itig

ARSI, SRR Ay S TR IR BRI , T I v
P A AR TP A, A (R R B BT A R A i
3k FEE MR A7 012 0 2 IS S 0 T S ) SEUAEL A7 SR 4%
TIIREN . BRI R 9 2 4w 0E 3 PR BE R e 2 B B
B SRR, 330 o] S R R i R A 7
Yk B VRIRTE PP, S S I B TIE A0 R I PR 26 M Ik 2818
MRS EE VR PR 0 € 62 B0 R 5 MK (g S 6 2 ML |
PRIBARAR HEFR BB 2 R A0 12
S JJELJBR I I PR S5 B8 P 77 7 61930 6 2 WUARRAIE 1 A= 4 2 ki

Bt A

ARHIFFE AR, N S SR ROUE R | S SR E BRAIE K
BRI P S 2R IR A LR P AR A s A AR 2 A AL
ZAb E B SR SRR T UEAE SRy — R BAR L ), ZEAS AR
A TNAE LRI,

TERE N A S B0 38 AT SR ZL I S S LT I
W ALAE B A 3= B0k [ MBI R" . LRk S E S AE B RS
TE B 7 ARFSEE RGN Bt =2 Jon 2 P JUL A 7 e, L
THFE. AT, SRR SR , 55 VLDL A
FNE I . 2R RN 2, 5t 2R S AR I PR E8 25 R 2 FlSE R )

97 IE



#4%5 2016,34(18)

SCIENCE & TECHNOLOGY REVIEW

I35 e 8 AR Ak — 350, B VIDL U IR B et B A1, 1
SR SR R L CRRSE B i T . AT
I LTk L TRABFR R AR , Ay JHF 2 i 2oL O e 4 B s R A A T
figp AR 2 I 8 v 7 g, 5 B A S o, TR 154 e B
MR . BRI RS rp A N =R i A 3 5 i A
PR INGEAT O o i PR BB AR TR R Rt 2 o 5 s AR A 5%
PRIy 5 (4 78 Al 55 7 Mg A DR 25T I UL e A )
SRA K

i AR A5 5 R P b 25 2 R VA P 55 R A A Rl A 5 vy 7
Bl R N . B U MR A A Y S B e T
PR R P KBRS I AT A T2 ZURE A BRI TBEH, B 1 1 (car-
nitine palmitoyltransferase—T, CPT—1) i i 2B A1 AL, X — 25 2
HEAN T M A A 3R 3T A, R B A A R Y T B R E AP
BRI, CPT— A T 32 232 FLAR W0 o 390 9 2 P Tt ki
ABTRPES, RT L Y R TR A R A P RO PR T S Y
BEACH B INsE AT AE 5 5 SRABBOIE R & AR R R DIA G

AHIFE LR, i R AR AR B SR FLIR & i B35 T
B o IR AR T B AECIR SR B s W0 N FLIRK - Jedd i s
R, SRR AR, AR A AT SR AL R B ]
FEff i RN 50, JF HIR O M FLIR . SR N FLIR & T
I, o TRILIA S A 4 0 S RV B S 2 R U i,
INFLER AT, P, fE SRS LA N FLIR A & 2
ek o I Mg g 7 R JIELJSECAIE TS 7 by AR , W Wi S PR LB
R AL BT R MRS ECRESTS XA s S &
BUANFLIR S S BREAR . BRI R SR b 25 5 DR N L
PR A R,

AR BN &5 A A PR3P S e BT REA 5 . By
R GERHUA T ZA B BT R T, A7 S M o S B
MR R S R G RE . A BNl AT LAOR S A
J A sz A B ARBIETE A i PR AR AR R
BRI A 2 e 5 de 4 R A 1 L8] 3 AT BB S MLAARTE B SR
AR THLHA

i PR S8 2 AL 35 v B JULIRR LR BT e L2553 b 4
B R S L] S AR AT P R R 2 R B e B
BB A R A o AR, B S PRAELBEIE R BRUf 3 o
4 JULPR BT 35 B S AR T e SR B R R B o JULIRARE
JHFRIE & B RE 2 P T RS ) T e A U TR UL SR A A7 ATP 155
RERRIREE . LR UL IR LIS AP FEEARG 5 i s ) 3 53 A
JEPHIEACI D RERRLATA S i TIESS 5 R BRUALE P A4 JULRR BT
AR TR R B, BT, R IESS R 28T BERR il A 7
REHLIHAERFEENG I | B AU S B AL M BIR S

ABEFE R, IR 7 i e S WA B I PR S8 2 A R B
A A, RIAETR , 5 2R, St AR AN 2R 45
4 b FE R AR A A AR Bl I 14 5 o R X IR B
Thim , (BT g e 2R TIE R 3 0L PP i 4 R R
AR R I LU AR . SRR LR (BCAA) RS2

PR | S5 R R0 2 R DR A5 1 A LR 1 B A v S A,
FEAE ATP AR R T A R TR™ . FHTE4E R R, B
S RSO UEAE A A R S e vh 225 AR B AT BE
SEACHEECRL PR 0, X LA A AR A L, A
R AR AE— TR, SORAE T, BN 5tz 5% , ACRETH
FEELK, Tl BCAA 25 BINLIARE BEACHTE A A THE2erehE
BT HIRER AL AT UL, AR E KRR RE R M AE R EUH
HENUEE 1o, (I BCAA B it Tt . (HUE, IR R S
TUSf) L, AR P R i A U A O e — U i 7 ) i
e, BOA GBI Bl — e R e TR S0 A A PR AL, R,
PREEA AT BE R LA KA AR SEAE AR AS T 2 BCAA A9

N

\\

o

4 Hig

SR FHEE T NMR A A2 277 12 X 8 i 5 PR JIEL i A2
5 12 Wi S RIS MR AR TR Rl A i S AR s AL o
77 WG, 48R EoR , BARE IR & i) A S AL
TR BRI PR A8 AN AT BT AN TR (EUR 5 T AR AR G A 452
PR A A Ol i B — B ZUERAC A — BT BE S
BRIV A R BRI R R Z AL S DR Y . IR AU DGR AL

T AE SR i DR 8 3 RN Sl A Y S [ g S B L A
brEW.
% 3Lk (References)

[1] SE3RHEB - VD HR . B RE 212 W e (M. B8RS Bk TR
HifsAt, 1993.

Mamatimin Sabir. Diagnostics of Uyghur medicine[M]. Urumqi: Science
and Technology Publishing Company in Xinjiang, 1993.

[2] Nicholson J K, Lindon J C, Holmes E. ‘Metabonomics’: Understanding
the metabolic responses of living systems to pathophysiological stimuli
via multivariate statistical analysis of biological NMR spectroscopic data
[J]. Xenobiotica, 1999, 29(11): 1181-1189.

[3] Carrola J, Rocha C M, Barros A S, et al. Metabolic signatures of lung
cancer in biofluids: NMR—-based metabonomics of Urine[J]. Journal of
Proteome Research, 2011, 10(1): 221-230.

[4] Griffin J L, Atherton H J, Steinbeck C, et al. A Metadata description of
the data in "A metabolomic comparison of urinary changes in type 2 di-
abetes in mouse, rat, and human"[J]. BMC Research Notes, 2011(4):
272.

[5] Connor S C, Hansen M K, Corner A, et al. Integration of metabolomics
and transcriptomics data to aid biomarker discovery in type 2 diabetes
[J]. Molecular Biosystems, 2010, 6(5): 909-921.

[6] Godoy M M, Lopes E P, Silva R O, et al. Hepatitis C virus infection di-
agnosis using metabonomics|J]. Journal of Viral Hepatitis, 2010, 17(12):
854-858.

[7] Mamtimin B, Hizbulla M, Kurbantay N, et al. An magnetic resonance—
based plasma metabonomic investigation on abnormal Savda in different
complicated diseases|J]. Journal of Traditional Chinese Medicine, 2014,
34(2): 166-172.

[8] LR - SESCHRI, AR TLTY, 2R, 45 . B TALRE AR S0 S o



Fl 542 2016,34(18)

2,

A T R R IR A IR S IR BRSPS AR,
2014, 32(16): 24-28.

Batur Mamtimin, Xu Weifang, Li Wei, et al. Comparative study of sta-
sis— phlegm and abnormal Savda syndrome asthma patients based on
NMR[J]. Science & Technology Review, 2014, 32(16): 24-28.

[9] Mamtimin B, Kedena, Kong B, et al. Plasma amino acid profiling of
cancer patients with abnormal Savda based on high—performance liquid
chromatography[J]. Journal of Traditional Chinese Medicine, 2014, 34
(5): 560-565.

[10] S, LR - SCRFE I, 2R, 45 . SE TR A 0 Mk ot S

% Wit (1) 248 [ [) 5 S 01 7 (0. B 8 I ) K 2% 2 4, 2014, 37(11):
1441-1446.
Wu Yan, Batur Mamtimin, Li Wei, et al. Different syndromes in the
same disease of bronchial asthma of Uygur medicine abnormal Savda
syndrome based on metabonomics[J]. Journal of Xinjiang Medical Uni-
versity, 2014, 37(11): 1441-1446.

[11] IR - SESCHR I, W AR - B HTK, FLAME, 2. R o 4 A [ R

B4 M 3R AR B AR 5 4 AR SSPEDF S )], R AP R 25750, 2015, 30
(2): 376-380.
Batur Mamtimin, Halmurat Upur, Kong Bin, et al. Correlation study
between cancer patients with different syndromes in Uyghur medicine
and plasma fatty acid content[]]. China Journal of Traditional Chinese
Medicine and Pharmacy, 2015, 30(2): 376-380.

[12] Jansson J, Willing B, Lucio M, et al. Metabolomics reveals metabolic
biomarkers of Crohn’s disease[J]. PLoS One, 2009, 4(7): ¢6386.

[13] MARFER - H HR . e B /R E R0 MBI M. &8 AR5
AR TLAE H AT, 2003.

Halmurat Upur. Therapy of Mizaj and Hilit in Uyghur medicine and
modern study[M]. Urumgi: Science and Technique Publishing Compa-
ny in Xinjiang, 2003.

[14] Hooper L V, Gordon J I. Commensal host—bacterial relationships in
the gut[J]. Science, 2001, 292(5519): 1115-1118.

[15] BTk . WFIR YT BRI S Im R M. Jbat: AR T A= i RRE, 2003:
65-67.

Qian Yuancheng. Basic and clinical study of respiratory therapy|M].
Beijing: People’s Health Publishing House, 2003: 65-67.

[16] Zurlo F, Larson K, Bogardus C, et al. Skeletal muscle metabolism is a
major determinant of resting energy expenditure[J]. The Journal of
Clinical Investigation, 1990, 86: 1423-1427.

[17] McGarry J D, Mills S E, Long C S, et al. Observations on the affinity
for carnitine, and malonyl-CoA sensitivity, of carnitine palmitoyltrans-
ferase I in animal and human tissues. Demonstration of the presence

of malonyl-CoA in non—hepatic tissues of the rat[J]. The Biochemical

SCIENCE & TECHNOLOGY REVIEW

Journal, 1983, 214(1): 21-28.

[ 18] Saggerson E D, Carpenter C A. Carnitine palmitoyliransferase and car-
nitine octanoyltransferase activities in liver, kidney cortex, adipocyte,
lactating mammary gland, skeletal muscle and heart[J]. FEBS Letters,
1981, 129: 229-232.

[19] FhF5EL, B 1 3 . AR NE I D RE LRl S I R IM]. Fbst: ARTAEH
Ji#t, 2003: 167-169.

Sun Xiuhong, Luo Zigiang. Non—respiratory function of lung basic and
clinical[M]. Beijing: People’s Health Publishing House, 2003: 167-
169.

[20] S sw/R - nb ik, IS AR - B R, SR, A5 JE T NMR IW4ET

IR i AR B P R I R AR AL 2 2T BB 4R, 2000,
27(13): 27-31.
Aisikeer Turahun, Halmurat Upur, Hao FuHua, et al. Metabonomic
studies on abnormal Savda syndrome patients with neoplasm using
NMR spectroscopy[J]. Science & Technology Review, 2009, 27(13):
27-31.

[21] Wang Y, Cloarec O, Tang H, et al. Magic angle spinning NMR
and 'H-""P heteronuclear statistical total correlation spectroscopy of in-
tact human gut biopsies[J]. Analytical Chemistry, 2008, 80(4): 1058—
1066.

[22] Jones D P. Redox potential of GSH/GSSG couple: Assay and biologi-
cal significance[J]. Methods in Enzymology, 2002, 348: 93-112.

[23] Shariff M I, Ladep N G, Cox I J, et al. Characterization of urinary bio-
markers of hepatocellular carcinoma using magnetic resonance spec-
troscopy in a Nigerian population[]J]. Journal of Proteome Research,
2010, 9(2): 1096-1103.

[24] Jet L L, Miller R H. Amino acid metabolism during exercise in
trained rats: The potential role of carnitine in the metabolism of
branched chain a acid[J]. Metabolism, 1987, 36: 748-752.

[25] Mamtimin B, Upur H, Hao F, et al. Plasma metabonomic analysis
with "H nuclear magnetic resonance revealing the relationship of differ-
ent tumors and the disease homology theory of traditional Uyghur med-
icine[J]. Chinese Journal of Integrative Medicine, 2011, 17(2): 111-
115.

[26] Mamtimin B, Upur H, Hao F, et al. Correlative analysis of neoplasm
patients with phlegm—stasis or abnormal Savda syndrome, based on
metabonomics[J]. Journal of Traditional Chinese Medicine, 2012, 32
(1): 119-124.

[27] Shimomura Y, Murakami T, Nakai N, et al. Suppression of glycogen
consumption during acute exercise by dietary branched-chain amino
acids in rats[]J]. Journal of Nutritional Science and Vitaminology,

2000, 46(2): 71-74.

99 Im



& fl 542 2016,34(18)

SCIENCE & TECHNOLOGY REVIEW

Metabonomic study of abnormal Savda rat model with asthma
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Abstract In order to standardize the syndrome of traditional Uyghur medicine, abnormal Savda rat model with asthma is selected as study
subject and metabolic changes are investigated in animal model and clinical patient to reveal the similarity and difference between them.
Sprague Dawley (SD) rats are subjected to abnormal Savda—producing conditions, followed by induction of asthma. Clinical patients of
abnormal Savda with asthma are also selected as study subjects. Serum samples are collected from each test group and analyzed by nuclear
magnetic resonance (NMR). Spectral profiles are analyzed by multivariate analysis using orthogonal projection to latent structure with
discriminant analysis (OPLS—DA). Results show that compared with healthy controls, leucine, isoleucine, valine, alanine, lipid related
metabolites like VLDL, and unsaturated lipids concentration in plasma of patients are decreased, but acetic acid, acetone, acetoacetate and
carnitine are significantly increased; glutamate in patients also shows a significant increase while creatine, creatinine, scyllo—inositol and
lactate are significantly reduced. For animal models, the change in concentration of lipid related metabolites and lactate, carnitine and
glutamine is consistent with the clinical patient, but the amino acid displays an opposite trend. Alanine and creatinine concentrations are
higher in plasma of abnormal Savda rat model compared to abnormal Savda with asthma rat model. It is concluded that although the amino
acid metabolism in rat model is different from that in clinical patient , their changes of lipid related metabolites contents are highly
consistent. Fat related metabolites may be considered biomarkers of abnormal Savda.

Keywords traditional Uyghur medicine; abnormal Savda; asthma; animal model
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