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Metabonomics Study on Phlegm and Blood Stasis Evolution of Hyperlipidemia and Atherosclerosis

LIU Wei-hong', ZHAN G Qi*, YAN Xian—hong’, et al.

(1. Beijing TCM hospital, Capital Medical University, Beijing 100010; 2. National Center of Biomedical Analysis)

ABSTRACT Objective To explore the dynamic evolution and phase characteristics of phlegm and blood stasis and the conditions
of evolution from phlegm to stasis for studying its biological features from the lipid metabolism- Methods Seventy—two male Wis—
tar rats were randomly dividedinto the control group and model group with 36in each. The hyperlipidemia models were establish ed
by feeding high fat forage. At the second, 4th and 8th week, plasma was collected from the abdominal aorta and detected by nucle-
ar magnetic resonance (NM R) spectrometer for the principal component analysis (PCA). Results The PCA of rat plasma ' H
NM R spectra revealed different metabolic spectra between model and control groups. With the time prolonging of model making,
the different metabolic spectra were showing lipid metabolism disorder at the early stage of hyperlipidemia, later the appearance of
acetyl glycoproteins which involved in the blood coagulation, and then the increase of lactate and lactic acid which meant the aggra—
vation of lipid metabolism disorders, consistent with the changes of blood lipids and hemorheological parameters. Conclusion
Characteristic metabolic products in the evolution from phlegm to stasis can be identified by NMR based metabonomics analysis to
interpret the biological features of TCM syndromes.

Key Words Metabonomics; Pattern recognition; Nuclear magnetic resonance (NM R); Hyperlipidemia; Phlegm; Blood stasis

1
. L1 K53
. Wistar 72 ,SPF (195 10) g,
) . SCXK( )2005- 0013
: 1.2 Zdh HiX A
N . ; (deu—
terium oxide, D20) CIL ;
(7072013).

(200510300721) (trimethyIsiyl-3-pro pionic-D4acid, TSP)

. yanx £ proteomics. en» (010) 66930305 Aldrich .



2008 49 8 Journal of Traditional Chinese M edicine, 2008, Vol. 49, No. 8 ° 739
.3 MEH , , 2
Varian Unity INOV A600 , 8000Hz, 32k, 64
) ; 5424 , (free in—
Eppendorf duction decay, FID) 32k
2 NMR TSP >
21 AR Oppm VNMR 'H 45
, 0. Sppm (CPM G ) 6. 0~ Oppm( LED )
[1] o , 0. 04ppm
10% 0. %% , 0 ¥ , s Excel )
85. Fo. .
. . 2.4 ButF gk
22 a5 %tk ,  SIMCA-
3 , P10. 0 ( , Umetrics AB, Umea)
, 36 . , ( partial least squares dis—
, . 20g/  criminate analysis, PLS-DA),
, . : 22~ 25C | .
70%. 3
2.3 MG AR ATk 3.1 KA AR HNMRER
2 . 4 8 I 2
12 Vo 45mg /kg '"HNMR
- 80C .
NMR : , : 3.2 EFMBALBA MR K oK HNMREEX
(14000 / , 10 ), 30041, 0 1% A 57
TSP 10041 20041 0 Smm ) CPMG'HNM R
., 4C PLSDA :
NMR ) .
,27C . Varian , (31. 34, 84 1) (31. 9)
Unity INOV A600 (ol. 46) (03.2- 3.9)
( Carr—Purcell M eiboom—Gill, CP-  (983.26) O- (0O Ac, 02 1,2 14) ,
M G) (longitudinal eddy-delay, LED) (03.22)
C3 3
M2
C2
M i R, ML ML“*M_‘_U
M1
: | |
Y T — A A A o
10 35 30 25 20 15 1.0 ppm 10 35 50 25 20 L5 10 ppm
(cpmg)' HNMR
Ct 2 ;C2 4 ; C3 8 ;M1T 2 ;M2 4 M3 8



° 7400 2008 49 8 Journal of Traditional Chinese Medicine,2008,Vol. 49,No. 8

VR BV

(RaSAd RARAS RARAS RARAS RARAS RAREE RALAE LS RARAE RAALE MRS MLALE LA
6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 L5 1.0 0.5 ppm 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 ppm

2 (led)'HNMR
Al 2 ;A2 4 ;A3 8 ; Bl: 2 ; B2 4 ;B3 8
LED '"HNMR PLSDA , (81 18) , (S1. 34,
4. 1) (O1. 46) (03.22) . 2
) (VLDL, 00. 9 , 4 (0L 34,4 1)
094 1.34 1 38), (0. 74) N- (01. 46)
(N-Ac, 02. 02, 2. 06), O- (O Ac, 02 14) LED )
;  LDL/HDL( 0. 86, 1. 26, i
1. 30), ( 03. 26, 3.22). . 4 2 )
(82. 78, 2. 82,5. 3, 5. 34) . (01.3,1.34,0.9,5.34), N- (62.06), O-
CPMG LED , (02 14,2.18) ; 2
N 1 4 78 N_
1 (02 06),0- (62. 14, 2. 18)
( N , (93. 26) , VLDL( 0. 94)
1.34,4. 10 P ’ °
L ae A CPMG  LED :
1.90 4 2
N- NCH 2.02,2.06 A )
0- -0CHs 2.10,2. 14 A
(TM AO) 3.22 A 2 4 8
3.22,3.26 v v A v
3239 A 3- A A
0.74 A A v v
VIDL(- CH) 0. 90, 0. 94 A A
LDL/HDL(- CHs) 0. 86 v N- NCH A
VIDLACH), 1.30, 1. 34 A 0- -0CH; A
LDL/HDL~(CH,), 1.26, 1.30,2 26 v A
2.78,2.82,5.3,5. 34 v v
A
33 TR SAEA MM GK R HNM R t
RARA A7 yLoL * ! !
] LDL/HDL A ) v
3 CPMG H A A v
NMR PCA , 3
) 8 4
, 4 2 , [19 ”»”
2 4 ’8 s [13 2

0- (52 14) (93, 02, 3. 94). 3- (TE) (TG)



2008 49 8 Journal of Traditional Chinese M edicine, 2008, Vol. 49, No. 8 ° 741°

(LDL-C) . .
12] .
« 2 . , [TG TG , ,
LDL-C , (HDL-C) ] . .
« » [3]D NMR
bl 2 2
) , TG TG LDL- R
C) , HDL-C . 4
( ) t) 8 ° 9
14] 5] .
) « [1] , , , .
» o« » « » . , 1999, 24( 9): 562~ 564.
[2] ) , .
’ ’ . . 1995, 1(1): 49~ 5I.
> > [3] ) -
” el ,2000, 20(7): 487.
, [4] ) , ..
« » . ,2008,27(3): 223~ 225.
1 [5] ) ) . “ 7
. HNMR (D
) ,2005, 12( 2): 38~ 40.
) [6] )
, ,2006,26( 12): 1135~ 1138.
( : 2007- 12- 27; : 2008- 05— 08)
’ [fmEE: K4 |
. (2 "HNMR . !
. . . . 0- . . I
HAE e IR
. VLDL LDL/HDL
. , (ZL200720116054. X)
’ ’ 3 .
s s s . : 3000ml
) . (3) . 5 7000m 12000 14 000}
, 2 V LDL , 4 ) ’
, 8 N- . 0- N N N :
s : 300455, : 022- 25391437 25391741,
: 13212071778 13039977082

S www-jyq- sz667. com



