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AL F 3L & H  Research on the in vitro vasorelaxant constituents of Sanoshashinto and
antihypertensive effects in spontaneously hypertensive rats
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Introduction:
Antihypertensive drugs, usually in the market, are synthetic drugs which reduce the blood pressure rapidly.

With the long-time using of synthetic drugs by patients, the side effects have gradually become manifest. For this
reason, researchers have sought to find drugs having low side effects and shifted their focus onto the traditional
and folk medicines, which are expected to produce good vasorelaxant and antihypertensive effects. But these
medicines are complicated drugs containing a lot of components and hard to be elucidated. Sanoshashinto, also
called SanHuangXieXinTang (SHXXT) in China, originated in the Essential Prescriptions of the Golden Cabinet
(Jin Kui Yao Lue). It is composed of three materials: Rhei Rhizoma (DaHuang in Chinese medicine, DH),
Scutellariae Radix (HuangQin in Chinese medicine, HQ), and Coptidis Rhizoma (Chinese HuangLian in Chinese
medicine, CHL), and has been used to lower body temperature and dissipate body dampness since ancient times.
Recently, it was found that SHXXT could relax vascular contractions in vitro and lower blood pressure in patients,
but detailed research of SHXXT are few. Therefore, in this study, connecting HPLC and principal component
analysis (PCA), in vitro and in vivo experiments, a detailed research about vasorelaxant and antihypertensive
effects of SHXXT were proceeded.

Chapter I: Vasorelaxant effects of extracts and fractions on the in vitro experiments
SHXXT, each material (DH, HQ, CHL), and different combinations (DH and HQ, DH and CHL, HQ and

CHL) were extracted with methanol and fractionated into water-, n-butanol-, and ethyl acetate- fractions. Then
effects of all extracts and fractions (total 28 samples) on high-concentration of KCI (High K*)- or noradrenaline
(NA)-induced contractions of isolated rat aortic rings or helical strips were examined. The results showed that, in
the endothelium-denuded strips, SHXXT methanol extract (SHXXTM) relaxed the NA-induced vascular
contraction with ECs of 16.2 + 1.1 pg/mL, and relaxed the High K*-induced vascular contraction with ECs, of
65.1 + 5.5 pg/mL. In the endothelium-intact rings, SHXXTM relaxed the NA-induced vascular contraction with
ECso0f 10.5+0.1 pg/mL.



Chapter II: The results of HPLC analysis and PCA
Total 39 peaks were detected in SHXXTM. Among of them, 11 compounds were identified compared with the
reference standards, and the amounts of baicalin, berberine, wogonoside, coptisine, baicalein, and palmatine were
higher than the others. The other extracts and fractions were also analyzed by HPLC.
All HPLC analysis and in vitro experimental data were analyzed Loading
by PCA software. In the PCA calculation, a data matrix which

contained 28 objects and 39 variables was used to examine the
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to the pharmacological activity. The contents of baicalin and Fig. 2 Chemical structures of 5 main compounds
berberine were relatively higher than the others, also the results in

the in vitro experiments showed that the baicalin-berberine (BB) combination had almost same ECs (15.3 + 0.7
ug/mL) compared with SHXXTM. Therefore, the BB combination were considered as the main antivascular
contraction constituents and could replace SHXXTM in vitro experiments.

Chapter I11: In vitro mechanism research and in vivo study

To clarify which channels or pathways are involved in the vasorelaxant effects, | conducted preliminary in vitro
experiments using the BB combination (the concentrations of BB were equivalent to SHXXTM) and several
activators or inhibitors. The results showed that in the case of pretreatment with NC-nitro-L-arginine methyl ester
hydrochloride, an inhibitor of nitric oxide synthetase (NOS), the vasorelaxant effects were obviously reduced;
pretreatment with diazoxide, a Kar channel activator, the vasorelaxant effects were slightly increased;
pretreatment with rottlerin, a large-conductance Ca?*-activated K* (BKc,) channel activator, and calphostin C, a
protein kinase C inhibitor, the vasorelaxant effects were increased, especially calphostin C. These results showed
that the BB combination produced vasorelaxant effects by activating the NO/cGMP pathway in the
endothelium-intact rings, and the BKca channel, Kar channel, and the DAG/PKC/CPI-17 pathway might be
involved.

With regard to in vivo study, from the fourth week onward, SHXXTM (200-800 mg/kg/d, p.o.) and the BB
combination (32 + 26 mg/kg/d, p.o.) significantly reduced increase in the rate of systolic blood pressure and left
ventricular hypertrophy in spontaneously hypertensive rats. The results indicated that the SHXXTM and the BB



combination exhibited significant antihypertensive effects in vivo.

Conclusion:
In this study, | provided the first piece of evidence that baicalin and berberine are the main effective constituents

in SHXXT. Furthermore, several mechanisms of action by the BB combination were revealed using several
agonists and inhibitors. All of the results indicated that SHXXTM exhibited significant antihypertensive effects,
and the BB combination could replace SHXXT for use as an antihypertensive drug in the future.
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