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Diterpenoid Production in Hairy Root
Cultures of Salvia Miltiorrhiza

Shanghai University of Traditional Chinese Medicine, Shanghai, China
Z. B. Hu

The root of Salvia miltiorrhiza Bge. (Lamiaceae) has been widely used in China for the
treatment of haematologic abnormalities and cardiovascular diseases. Studies on cell cultures of
this plant have also been carricd out; however, the main product was ferruginol and the
production of tanshinones was not stable and decreased gradually in successive subcultures. The
high-yield production of tanshinones in untransformed root cultures has been reported, but the
period of cultivation was relatively long.

In this paper we describe the establishment of hairy root cultures of Salvia miltiorrhiza and
the culture conditions for high-yield production of transhinones in these hairy roots.

1. Response of leaf explants infected with various bacterial strains

Different strains of Agrobacterium rhizogenes showed various abilities to induce hairy roots
on the leaf explant of Sa/via miltiorrhiza. The percentages of explants rooting were 0%, 5%, 10%,
209, and 85% infected with the bacterial strains A 41027, TR 105, R 1601, ATCC 15834 and LBA
9402, respectively. After adding acetosyringone (20uM) to the growth medium of the bacteria the
values were 09,25%,,339,,70%, and 100%,. i

2. Diterpene production in hairy root suspension cultures

Using the HPLC, the main abietane-type compounds in the hairy roots of Saivia miltiorrhiza
such as tanshinone | (R(9.46 min), tanshinone [ a (R:11.24 min), tanshinone [Is (Rt 5.34 min),
tanshinone V (R:7.14 min), dihydrotanshinone [ (R:7.45 min), cryptotanshionoe (R:9.03 min),
tanshinone VI (R: 5.94 min), and ferrugionl (Rt 2.26 min), were successfully determined in one run.

The product levels of total tanshinones and ferrugnol in different root lines varied between
0.5-1.9%, and 0.02-0.07%,, respectively. Cryptotanshinone, as the main compound, accounted for
40-60%, of the total diterpene content. The line S 9402 showed the highest production. An
interesting result is, that in contrast to cell cultures.

Using the root line S 9402 we studied the effect of the nitrogen and carbon source on rot
growth and diterpene production. The resulting root dry weight and the diterpene accumulation in
the roots were higher in the absence of ammonium nitrate a2 220mg dry roots in 25ml medium
and 19mg diterpenes g~' dry wt) than in its presence fa 140mg dry roots in 25ml and 7mg
diterpenes g-' dry wt).

The measurement of refractive index indicated that the sugar was consumed until day 16. This
coincided with the termination of growth. Therefore, on day 12 the medium was supplemented
with sucrosé up to 3%. By this treatment the final diterpene accumulation increased substantially.
Line S 9402 cultured in hormone-free MS medium without ammonium nitrate and with
supplementation of sucrose on day 12 increased 22-fold in dry weight and produced 20mg
cryptotanshione per gram dry weight and a total tanshinone content of 43 mg per gram dry weight
within 20 days of cultivation.

(1)
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Effect of Fructus Chebulae Extract on the Contraction of
Isolated Rat Trachea Smooth Muscle

College of Oriental Medicine,
Wonkwang University, Yiksan, Korea
Lee Kyung-Ja, Han Jong-Hyun

Fructus Chebulae, a traditional herb medicine, has been used in Korea and China for
many centuries as a treatment for diarrhoea, enterorrhagia, metrotthagia, metritis and
leukorrhoea. However, the effect of Furucus Chebulae on tracheal smooth muscle is not
known.

The purpose of the present was to determine the effect of Fructus Chebulae on
acetylcholine-, histamine-induced tracheal smooth muscle contraction in rats. Sprague
Dawley rats (200g, female) were killed by CO; exposure and a segment (8-10mm) of the

thoracie trachea from each rat was cut into equal segments and mountd ‘in pairs’ in a
tissue bath.
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Contractile force was measured with force displacement transducers under 0.5g loading
tension. The dose of acetylcholine (Ach) and histamine (His) which evoked 50% of maximal
response (EDs,) were inhibited significantly by Fructus Chebulae.

The mean percent inhibition was 49+ 5% (p<<0.05) after 30ul/ml Fructus Chebulae, and
25 +3% (p<<0.01) after 100ul/ml Fructus Chebulae in Ach EDs, and 53+5% (p<<0.05) after
30ul/ml Fructus Chebulae, 30 +4% (p<<0.01) after 100ul/ml Fructus Chebulae in His EDs

Propranolol (10"M) siginificantly attenuated the inhibitory effects of Fructus Chebulae.
Following treatment with propranolol, the mean percent inhibition caused by 30ul/ml
Fructus Chebulae fell to 72+6% (p<<0.01) and by 100ul/m! Fructus Chebulae fell to 55+ 4%
(p<<0.01) (n=7) in Ach and by 30ul/ml Fructus Chebulae fell to 70+6% (p<<0.01) and by 100
ul/ml Fructus Chebulac fell to 57+4% (p<<0.01) (n=7) in His. Indomethacin and methylene
blue(10'M) did not significantly alter the inhibitory effect of Fructus Chebulae.

These results indicate that Fructus Chebulae can relax acetylcholine- and His-
tamineinduced contraction of rat tracheal smooth muscle, and that this inhibition involves,
in part, the relation to the symphatetic action.

Saveral Suggestions in Research on
Prescriptions of Traditional Chinese Medicine

China Pharmaceutical University
Yan Yongqing

This Paper propose three approaches for the further work on the prescriptions of
Traditional Chinese Medicine.

Firstly, the chemical rescarch on the prescriptions of Traditional Chinese Medicine
should be carried out thereby to find the relationship between its intrinsic changes of
material base and curative effect. '

Secondly, the pharmacological study methods involved in Traditional Chinese
Medicine should be improved so as to remedy the defects which frequently occurred in the
current research of Traditional Chinese Medicine and to clearify the curative effect of
Traditional chinese Medicine on hurmanbeing.

Thirdly, the research on technological process and dosage form of traditional Chinese
Medicine production should be ameliorated thus to enhance the curative effect and to raise
the production quality for the purpose of catching up with the advanced world level.
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Fourteen Years of Cancer Treatments
Using the Combined Aporoaches of Chinese and Western Medicine

Japan, Ryoichi Obitsu, Akihiro Takihara, Hiroki Unuma, Sachiko Yamada

Without thoughtful guidance and great support of the Shanghai University of Traditional
Chinese Medicine, we could never have continued to take the combined approaches of Chinese and
Western medicine in cancer treatments for fourteen years. On the 40th anniversary of the
untversity, we would like to report the past, the status quo, and the prospect of cancer treatments
at the Obitsu-Sankei hospital, which is to state the future of the combined approaches of Chinese
and Western medicine in Japan.

{1} The Pust

No one scerred 1) be interested in the combined approaches of Chinese and Western medicine
when the hospital {rst started in 1982, In 1991, however, public concerns began to increase, and
since 1994 widespread attentions have been constantly paid to our approaches in cancer treatments
until the present time.

(2) The Status Quo

In addition to Western traditional medicing, our treatment methods include diet, Qi-gong,
Chinese herbal medicine, acupuncture, psychotherapy, aroma therapy, music therapy, laughing
therapy and so fourth. We particulary attach importance to how one can live better with his or her
illness. For Chinese medicine, guidelines by Dr. Qiu Jia Xin at-the Longhua Hospital are mainly
being applied. Our Qi-gong practice employs 10 kinds of Nei Qi-gong, which are used together
with Wai Qi-gong.

(3) The Prospect

Although it is diffcult to evaluate our trcatments by using statistical procedures, successful
outcomes can be found as follow: (1) decrease of a relapse rate after a surgical operation,
(2) increase of a survival rate in relapsing cases, and (3) ascent of one’s QOL on each stage of
progressing cancer. Consequently, the valuation of the combined approaches of Chinese and
Woestern medicine in cancer treatments would increasingly rise in the future. Furthemore, medical
science itself would go on to the direction which moves beyond mere tcchnology so as Lo

comprehend medicine as a “field.”
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Effect of Tonifying Kidney Chinese Medicine (Guzhen Recipe) on Retarding Aging of
Hippocampus and Hypothalamus-Pituitary-Adrenal-Thymic(HPAT) Axis of Senile Rat

. Dept. of Biochemistry, Shanghai University of Traditional Chinese Medicine, Shanghai, China
Chao Weikang Jin Guogin  Li Wen

According to the theory of TCM, human growth, development and aging are closely related to kidney
function, the main cause of human senility is the deficiency of “kidney essence”. Recent studies showed that
the “kidney” in TOM include the regulatory function of neuroendocrine and immune systems.

In this paper the effect of Guzhen Recipe(l41F£77), an aging retarding prescription composed of kidney
toni8fying herbs such as Radix Polygoni Multiflori(#¥5), Herba Cistanchis(# %) Rubus Chiagii(## )
ete. on hippocampus and HPAT axis in senile rats were observed. The results showed:(1) With age the
number of glucocorticoid receptor (GCR) of hippocampus, the contents of NE, DA, 5-HT of hypothalamus
were decreased markedly, while the plasma corticosterone content in senile rats was increased obviously. (2)
The thymocyte GCR nuclear transitiou rate was increased significantly; (3) The contents of cytoplasmic
protein, nuclear RNA and DNA, the thymus weight/body weight ratio, the serum thymic factors as well as
the rate of lymphocyte transformation, the activity of IL-2 and NK cells in senile rats were obviously
decreased than that of young control rats. Guzhen recipe however, was capable of improving the above
mentioned changes of neuroendocrine-thymic net in senile rats to varying degrees, suggésting that the kidney
tonifying Chinese Medicine might retard the functional degencration of thymic endocrine partly by means of
improving the feedback regulation of hippocampus GCR and increasing the contents of NE and 5-HT of
hypothalamus, thus decreasing the plasma corticosteron; at the same time weakening the nuclear transition
rate of thymocyte GCR, which in turn improving the immune function of the senile animal.

It was reported that Guzhen Recipe might retard the functional degeneration of hypo-
thalamus-pituitary-gornadal-thymic and hypothalamus-pituitary-thyroidal-thymic axis also. All the above
results revealed that the aging retarding effect of TCM is of multi-level, multi-system and multi-links.
Through the holistic regulation, modulate the imbalance links in aging process to maintain the equilibrium of
Yin and Yang. This is an important characteristic of TCM in the retarding aging.

* This rescarch was supported by funds from National Natural Science Foundation of China, No.
38970908.
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