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Metabonomic phenotype of “formula corresponding to pattern types”
based on “Qi and Yin deficiency pattern” of myocardial ischemia rat model
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Abstract: In order to explore the scientific connotation of “Fangzhengduiying (formula corresponding
to pattern types)”, “Qiyinliangxuzheng (Qi and Yin deficiency pattern)” of myocardial ischemia rat model and
GC-TOF/MS based metabonomic method were used for comparing the effects of Sheng-mai injection, Salvia
injection and propranolol in the present study. After data processing and pattern recognition, Sheng-mai injection
showed better efficacy than the other two drugs in accordance with not only visual observation from PLS-DA
scores plots but also the number of abnormal endogenous compounds restored to the normal level. Further
studies showed that Sheng-mai injection could normalize the level of plasma endothelin-1, the index related to
cardiovascular diseases and sleep disorders, which verified the results of metabonomics. Finally, the regulated
metabolites and related metabolic pathways were analyzed, and it was supposed that the effects of Sheng-mai
injection involved in the alternation of energy metabolism, lipid metabolism, amino acids metabolism, and so
on. These findings provided scientific evidence to Shengmai “Fang” used for “Qi and Yin deficiency pattern”
correspondingly, indicating that metabonomics has great potential in traditional Chinese medical research, which

provides a novel approach and way to modernization of traditional Chinese medicine.
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Figure 1

Myocardium histopathology: normal myocardium
section (A); myocardium sections of the model group at the first
(B1) and second (B2) sampling points; propranolol group at the
first (C1) and second (C2) sampling points; Sheng-mai injection
group at the first (D1) and second (D2) sampling points; Salvia
injection group at the first (E1) and second (E2) sampling points
(magnification x100)
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Figure 2 PLS-DA scores plots (PC1/PC2/PC3) of the control,
model, propranolol (PRO), Sheng-mai injection (SM) and Salvia
injection (DS) groups at the first sampling point (A) and second
sampling point (B) m: Control group; #: Model group; o: PRO
group; *: SM group; A: DS group
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Table 1 The number of endogenous compounds significantly

different between the control and model groups and regulated
by PRO, SM and DS
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Table 2 Changes of endogenous metabolites in the “Qi and Yin deficiency pattern” of myocardial ischemia rat model and PRO/SM/DS

intervention.

x+SEM, n=1.

Data are presented as the mean of relative peak areas of metabolites.

‘P <0.05 vs control; P <0.05

vs model and “P > 0.05 vs control; *P > 0.05 vs control and model (One-way ANOVA, SNK for the multiple comparison)
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Figure 3 Alteration of plasma ET-1 at the second sampling
point. Each dark bar represented the ¥+ SEM. "P<0.05 vs

control; “P < 0.05 vs model (One-way ANOVA)

A b o L B ) 2R A i) 25 T K B 280 R
A Ik P 23 S G BT B S AT R E L AL
Sl M ASE R OK RO LA 7, HAS 289 JR (A I BB 2 .
PLS-DA 43 7 b 7 A= Wk e 5 v e 260 1 1 56 F i
T8 BT o TS S 10 N R R /N A AR P R A
o B, AR KR S KOG S P A
Z . BEEECOK, #enHmpy sl mft, e 22
TR R A AT TRICH . EIEIRIR I 45
BARRFEAER, MRV G AR, N
T ORF G EAT S 5 I 53 A AR DA 3 i S H A 50
RARETER, BT 259 7E B 5 R 3 <F
LA L4 5095 B PIAR S IR Il 2% ET-1 45 Bt 3 7R 2B ik
T S VB BE B B PR IE A JUL R i AE AR KRR T R
ET-1 W15 2 0EH K, M8 25 R M2 5
HECEEN . T A US R A 4127 N H T B
COTUERT N7 AP IR R R 243K, FF B b oe i
UG W AR, Y ST IE W S 4 T 2 el ik
M ARFEHAE,

&g

B R O AL Sl AR R B A AR 2 i
& v, TR R A T S VR A 5 X e e o 1
AREPIRDL, R T8 2208 R NP 2R, BT
T AR D K e A IRACHS . IR IR A
5o AR 2 2 5 R WY AR K SR T TS B A
REUEC LSk IAL, Sz B iexs b7 B e i R
Ph, 20 B WIAE A BRI R X r R 24 1) A8 T S AP
BHUE R 55 75 UEXS N (6 Ak o A IGTRE 5T AR A B
BY) v g R G A A A SR IA Bk, Ty
7 2 [T RO T R 2 R R AR R a5 S T,
o3 TR R« BbRAE” IR B 5 2 AT O AN e B
HARD) BRI A, SRAfARIG 20 s B2
ARV P 2 S AL A 2 N 25 R0 S AR A A
111y AU 2 2 T 58 B 1 1R 4 B e e e v 2450 A= ) 4
SR A IR, TR T 2R AL, JFR
1 SEL o U Y 2R A T IR 2 i A% R T VR
IERF=

References

[1]  Yuan P, Zhang JP. Discussion on ‘combination between disease
and syndrome, ‘correspondence between recipe and syndrome’
through the connotation of ‘disease’ [J]. J Tradit Chin Med
(FFEEZRE), 2008, 49: 654—655.

[2] Dou ZF, Guo L, Zhang JL, et al. Thinking about studies on
‘correspondence between recipe and syndrome’ [J]. J Tradit
Chin Med ("'EE 2%3&%), 2006, 47: 563—570.

[3] LuY. Thoughts and methods of research on ‘correspondence
between recipe and syndrome’ by system biology [J]. Pharm
Clin Chin Mater Med ("' 2425 8 51l JK), 2007, 23: 231-233.

[4] Yan B, A JY, Hao HP, et al. Metabonomic phenotype and
identification of “heart blood stasis obstruction pattern” and
“qi and yin deficiency pattern” myocardial ischemia rat model
[J].  Sci China Ser C, 2009, 52: 1081-1090.

[5] Cai SH, Liu XN, Chen H. Application of Chinese herbal
injection in cardiology department based on ‘identifying
pattern’ [J]. J Fujian Coll Tradit Chin Med (4 % 1 [B= 2% B¢ 2%
1), 2007, 17: 19-22.

[6] Pinelli A, Trivulzio S, Tomasoni L, et al. Isoproterenol-
induced myocardial infarction in rabbits. Protection by
propranolol or labetalol: a proposed non-invasive procedure
[J]. EurJ Pharm Sci, 2004, 23: 277-285.

[7]  Blidaru M, Cuparencu B, Plesca-Manea L. The influence of
intracerebroventricular administration of (+/—) propranolol and

(+/=) verapamil on experimental myocardial ischemia and



© 982 -

j22 %4 Acta Pharmaceutica Sinica 2011, 46 (8): 976-982

[10]

[11]

[12]

[13]

[14]

[15]

necrosis in rats [J]. Acta Physiol Hung, 2000, 87: 99—111.
Golomb E, Abassi ZA, Cuda G, et al. Angiotensin II maintains,
but does not mediate, isoproterenol-induced cardiac hypertrophy
inrats [J]. AmJ Physiol, 1994, 267: H1496—H1506.
Prodanov K, Kolarova R, Tsakova L, et al. Dynamic
biochemical, metrometric and histomorphological studies in
isoproterenol-induced myocardial hypertrophy and its regression
inrats [J]. Eksp Med Morfol, 1991, 30: 26—30.

Monti JM. Disturbances of sleep and wakefulness associated
with the use of antihypertensive agents [J].
1979-1988.

Hilakivi LA, Taira T, Hilakivi I, et al. Early postnatal
treatment with propranolol affects development of brain
amines and behavior [J].

96: 353—-359.

Psychopharmacology (Berl), 1988,
Ongini E, Milani S, Marzanatti M, et al. Effects of selected
beta-adrenergic blocking agents on sleep stages in spontaneously
hypertensive rats [J]. J Pharmacol Exp Ther, 1991, 257: 114—
119.

Silva AR, Ruschel C, Helegda C, et al. Inhibition of in vitro
CO, production and lipid synthesis by 2-hydroxybutyric acid
in rat brain [J]. Braz J Med Biol Res, 2001, 34: 627—631.
Anderson ME. Glutathione: an overview of biosynthesis and
modulation [J]. Chem Biol Interact, 1998, 111-112: 1-14.

Li Yang, Zhang TJ, Liu SX, et al. Advanced research on the

Life Sci, 1987, 41:

[16]

[17]

[18]

[19]

[20]

[21]

[22]

constituents and pharmacological activities of ginseng [J].
Chin Tradit Herb Drugs (' %2%), 2009, 40: 64—66.

Zhao CH, Chen XC, Jin JS, et al. Effect of ginsenoside
Rgl on expression of p21, cyclin E and CDK2 in the process
of cell senescence [J]. Acta Pharm Sin (Z4§2%2%#R), 2004, 39:
673-676.

Su MW, Wang NP, Xin HW, et al. The progress in the study
of pharmacological actions in Schisandra chinensis [J].
China Pharm (71 [ ZJifi), 2009, 12: 960-962.

Kim H, McGrath BM, Silverstone PH. A review of the
possible relevance of inositol and the phosphatidylinositol
second messenger system (Pl-cycle) to psychiatric disorders-
focus on magnetic resonance spectroscopy (MRS) studies [J].
Hum Psychopharmacol, 2005, 20: 309—-326.
Yanagisawa M, Kurihara H, Kimura S, et al. A novel potent
vasoconstrictor peptide produced by vascular endothelial cells
[J]. Nature, 1988, 332: 411-415.

Rubanyi GM, Polokoff MA. Endothelins: molecular biology,
biochemistry, pharmacology, physiology, and pathophysiology
[J]. Pharmacol Rev, 1994, 46: 325—415.

Simonson MS.
[J]. Physiol Rev, 1993, 73: 375-411.

Palma BD, Gabriel A Jr, Bignotto M, et al.

Endothelins: multifunctional renal peptides

Paradoxical sleep
deprivation increases plasma endothelin levels [J]. Braz J

Med Biol Res, 2002, 35: 75-79.



