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TECHNICAL FIELD OF THE INVENTION

The present invention relates to a composition
having excellent pharmaceutical and health-preserving

effects and, more precisely, to a Cordyceps sinensis-

derived medicine-type and/or food-and-drink-type
composition.
PRICR ART

Vegetative wasps (plant worms) are microorganisms

of Ascomycota, Pyrenomycetes, Clavicipitales, Clavicipitaceae

(or Hypocreacea), Cordyceps, undergoing both a complete

metamorphic phase and an incomplete metamorphic phase.

Their fruit bodies have been valued from ancient
times as drugs marvelously effective for perennial youth
and longevity or for nourishment and tonicity. The fruit
bodies of vegetative wasps that have heretofofe been
considered extremely valuable as Chinese medicines are
generally powdered and administered.

According to the present invention, the mycelia of
particular vegetable wasps are cultivated and the thus-
cultivated mycelia are extracted with hot water. The fact

that the resulting extract from such mycelia has a
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resul ting extract fromsuch nycelia has a -2- cardiotonic effect and an
anti-fatigue effect has heretofore been unknown at all. PROBLEMS TO BE
SOLVED BY THE | NVENTI ON The present irngngpn has been nade for the 5
purpose of newy developing drugs having excellent cardiotonic,

hypot ensi ve, antitussive and anti-fatigue effects or foods and drinks
havi ng such effects and for the purpose of devel opi ng natural substances
that can surely be adm nistered for a long period of tinme in 10 serious
consideration of their safety. MEANS FOR SOLVI NG THE PROBLEMS

cardiotonic effect and an anti-fatigue effect has
heretofore been unknown at all.

PROBLEMS TO BE SOLVED BY THE INVENTION

The present invention has been made for the
5 purpose of newly developing drugs having excellent
cardiotonic, hypotensive, antitussive and anti-fatigue
effects or foods and drinks having such effects and for
the purpose of developing natural substances that can
surely be administered for a 1long period of time in

10 serious consideration of their safety.

MEANS FOR SOLVING THE PROBLEMS

Having investigated variously in order to attain
the above-mentioned objects, we, the present inventors
have specifically noted Chinese medicines and vegetative

15 wasps, especially those of Cordyceps sinensis and further

studied them and, as a result, have found that the mycelia
to be obtained by cultivating them, especially the
products to be obtained by extracting the cultivated
mycelia with hot water have mild cardiotonic and anti-

20 fatigue effects. On the basis of this finding, we have
further studied and at last have achieved the present
invention. The present invention is described in detail
hereinunder.

DESCRIPTION OF THE DRAWINGS




Havi ng i nvestigated variously in order to attain the above-nenti oned
objects, we, the present inventors have specifically noted Chinese
medi ci nes and vegetative 15 wasps, espegially those of Cordyceps sinensis
ang further studied themand, as a result, have found that the-=mygelia to
Qdue §EE be

be” obtained by cultivating them especiallyj
obtained by extracting the «cultivated nycel
cardiotonic and anti- 20 fatigue effects. findi ng,
we have further studied and at |ast have achi eved e present invention.

[ [ ' ' ' i] h [ . DE | PTI
T B e "ot OByt 4Pl dERELE BE S BRSO,

the mycelia of Cordyceps sinensis MF-20008 on the

}Q;Cmater ave mld

contractile force of the right atrial muscle of a rat.
Fig. 2 shows the effect of a hot-water extract of

5 the mycelia of Cordyceps sinensis MF-20008 on the

inter-contraction interval of the right atrium of a rat.
Fig. 3 shows the ulcer index (cm) of the ulcer
formed in the gastric glands of a rat, to which a hot-

water extract of the mycelia of Cordyceps sinensis MF-

10 20008 was administered.
Fig. 4-1 shows. the intake of 3H-thymidine in the
primary culture hepatocytes of a rat; and Fig. 4-2 shows
the intake of 3C-valine in the same.

Fig. 5 shows the effect of a hot-water extract of

15 the mycelia of Cordyceps sinensis MF-20008 for the
inhibition of the gastric acid secretion in a rat.

To carry out the present invention, it is

necessary to cultivate the mycelia of vegetative wasps of

Cordyceps sinensis and to collect the thus-cultivated

20 mycelia. All microorganisms of Cordyceps sinensis can be

used in the present invention, and these will be referred
to as the microorganisms of the invention. For example,

Cordyceps sinensis MF-20008 is useful, and this strain has

been deposited in the National Institute of Bioscience and

25 Human-Technology of the Agency of Industrial Science and

Technology under FERM BP-5149.
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3-FKig. 1 shows the effect of a hot-water extract of t e nycelia of
Cordyceps sinensis M--20008 on the contractile force of the right atrial
muscle of a rat. Fig. 2 shows the effect #f-a hot-water extract of the
myeel i a of Cordyceps sinensis M- 20008 on the inter-contraction interval of
the right atriumof a rat. Fig. 3 shows the ulcer index (cm of the ulcer
formed in the gastric glands of a rat, to which a hot-water extract of the
‘nycelia of Cordyceps sinensis M- 20008 was admi nistered. Fig. 4-1 shows the
intake of 3Hthymdine in the primary culture hepatocytes of a rat; and
Fig. 4-2 shows the i Ababed@hglét thlel R esenthd nvei®iohn,dthe wiyeed ilbthef
effect of a hot-water extract of the nycelia of Cordyceps sinensis M--20008
for the inhigotdyrerd &iwensbsraceaculltbestedion in a rat. To carry out the
present invention, It is necessary to cultivate the nycelia of vegetative
wasps of Cordyceps sThesei arandcubtivatedt inha trediwul comptédingcaiala Al |
m cr oor gani sns of Cordyceps sinensis can be used in the present invention,
and these wiedtmackef yeast t exhsache eptNeanpPofater krethnveducese For

exanpl e, Cordyceps sinensi,s . . . .
5 vitamins, amino acids, nucleic acids, proteins and

optionally host components such as insects, etc., by
liquid or solid culture, by which the mycelia are fully
propagated.

Liquid culture, especially stirring culture by

10 aeration is preferred for cultivating a large amount of
the mycelia, which is conducted at pH of from 4 to 7 and
at from 15 to 32°C, preferably from 20 to 30°C, while
gently stirring the medium at appfoximately from 50 to 500
rpm, preferably from 100 to 300 rpm, for 3 to 10 days.

15 After the culture, the thus-cultivated mycelia are
extracted with hot water. Water is added to the mycelia,
and these are, optionally after having been ground, heated
at from 60 to 100°C, preferably from 85 to 100°C, more
preferably from 90 to 95°C, and thus extracted with the

20 hot water, optionally with stirring. The amount of water
to be added is not specifically defined but is preferably
from 1 ml to 1 liter, per gram of the dry mycelia.

The residual substances are removed from the thus-
obtained hot-water extract, and the resulting 1liquid

25 extract is used directly or after having been further



MF- 20008 is useful, and this strain has been deposited in the National
Institute of Bioscience and Human- Technol ogy of the Agency of Industri al

Sci ence and Technol ogy under FERM BP-5149g5 - -4- According to the present

i nyention, the nmycelia of Cordyceps sinensis are cultivated. These are
cultivated in a mediumconprising malt extract, yeast extract, peptone,
potato broth, glucose, 5 vitam ns, am no acids, nucleic acids, proteins and
optionally host conmponents such as insects, etc., by liquid or solid
culture, by which the mycelia are fully propagated. Liquid culture,

.espeC|aIIy S%EEEEg%eﬁﬂltgﬁFl%ﬁe active ingredient of the present

invention. The products to be obtained by processing the
ligquid extract broadly include the concentrated product,
the paste product, the dried product and/or the diluted
5 product of the liquid extract. As the case may be, the
hot-water extract or its processed products méy be
directly used, without removing the residual substances
therefrom, for example, as foods and drinks.
The hot-water extract ({including its processed
10 products) of the mycelia has mild cardiotonic,
hypotensive, antitussive and anti-fatigue effects, and the
composition of the present invention containing it can be
used as foods and drinks having these effects, foods and
drinks for particular health, healthful drinks, healthful
15 foods, nutritious foods, and other various types of foods
and drinks, and also as medicines such as cardiacs,
hypotensors, agtitussives, tonics, etc.
For food-and-drink-type compositions, the active
ingredient of the hot-water extract (or its processed
20 product) may be directly used or may be combined with
other foods or food components by ‘ordinary methods. The
composition of the present invention containing the active
ingredient may be in any form of a solid (powder,
granules, etc.), a paste, a liquid and a suspension, and

25 it is suitably formulated into healthful drinks along with



10. aeration is preferred for cultivating a | arge amount of the mycelia,
which is conducted at pH of from4 to 7 and at from 15 to [err], preferably
from20 to [err], while gently stirring_tge_medium at approximately from 50
t o600 rpm preferably from 100 to 300 rpm for 3 to 10 days. 15

After the culture, the thus-cultivated nycelia are extracted with hot

water. Water is added to the mycelia, and these are, optionally after
havi ng been ground, heated at from60 to [err], preferably from85 to
[err], nore preferably from90 to [err], and thus extracted with the 20"

hot water, optiopally with stirring. .The ampunt, .of water, to be.added is
not specifi caVF§’ ﬁBF\F/ﬁéd TH 3 ﬁrlg:ﬁgﬂlgﬁl yagaorﬂ??ﬁ 8 1oMsy e?‘,iél’pg‘}'v%ﬁ am
oS mes VorkGE, bPayiFy Ry, subsLances are remved [rom the (s
directly or after hawdqlg hgedibind™¥ype compositions, the active
ingredient may be administered as various forms. As the
5 forms, mentioned are various oral compositions, including,
for example, tablets, capsules, granules, powders, syrups,
etc. These various preparations can be formulated by
ordinary methods with known auxiliary additives which are
generally used in the technical field of formulating
10 medicines, such as vehicles, binders, disintegrators,
lubricants, £flavorings, dissolution aids, suspending
agents, coating agents, etc. The dose of the active
ingredient to be administered varies, depending on the
condition, the age and the weight of the person to which
15 it is administered, as well as on the administration route
and the form of the preparation, etc., but is generally
from 0.1 mg/adult to 1,000 mg/adult £for one
administration.
The active ingredient of the present invention is
20 derived from natural resources which have been used for
many years as Chinese medicines, and this is completely
non—-toxic or is only slightly toxic. Therefore, this is
safe. Its oral administration to rats in a dose of 500
mg/day resulted in no acute toxicity. Therefore, the

25 amount of the active ingredient to be in food-and-drink-



-5-.processed, as the active ingredient of the present invention. The
products to be obtained by processing the |iquid extract broadly include
t he concentrated product, the paste produgt_ the dried product and/or the
di Fated 5 product of the liquid extract. As the case may be, the

hot -wat er extract or its processed products nmay be directly used, w thout
renmovi ng the residual substances therefrom for exanple, as foods and
drinks. The hot-water extract (including its processed 10 products) of
the mycelia has mld cardiotonic, hypotensive, antitussive and

ant i -t gue, efect Stk 1% OPIRY  Hedle{BR R °25RLcE B by of

disease-preventing use, health~-preserving and ordinary
use. For medicines, the amount of the active ingredient
to be therein may be defined within the above-mentioned
5 range in accordance with the patients. Since the active
ingredient of the present invention exhibits no toxicity
even when a large amount of it is taken, its dose to be
administered may be over the above-mentioned range, if
desired, with no problem.
10 The present invention is described in detail by
means of the following Production Examples and Examples.

Production Example 1

One liter of M20Y2 medium (comprising 20 g of malt
extract (Oxoid) and 2 g of yeast extract (Difco) in one
15 1liter and‘having pH of 5.5) was put into each of 46 3-
liter Erlenmeyer flasks, which were then sterilized in an
autoclave at 121°C for 15 minutes.
One platinum loop of the mycelia of Cordyceps
sinengis MF-20008 (obtained from The Sanming Mycological

20 Institute, Fujian, China), FERM BP-5149, that had been pre-
cultivated by M20Y2 agar slant culture was inoculated in
each sterilized medium and cultivated therein at 25°C by
shaking culture at 180 rpm for 5 days. Thus, 46 liters of

the culture was obtained in these 46 flasks.



used as foods and drinks having these effects, foods and drinks for
particul ar health, healthful drinks, healthful 15 foods, nutritious foods,
and ot her various types of foods and dr+ r&kss and al so asrgg;__*g;~,”".“*f-
cal-di acs, hypotensors, antitussives, tonics, etc. For foddsapdsigeimnkas BaeEN
cohpositions, the active ingredient of the hot wat er ext‘act (@EPLRSED
processed 20 product) may be directly used or may be conk W 5t
foods or food conmponents by -ordinary methods. The conp05|t|on of the
present invention containing the active ingredient may be in any formof a

sol id (powder, granukgsy;ekes) ofatHaSt:ﬁltﬁrleI Peird @@at%&uaaaosu% thd 25
it is suitably fornulateé I nto healthful drinks along wt

mycelia thus separated were freeze-dried to obta1n 323.6 g

of dry mycelia. The dry mycelia were put into a stainless
container, 7 liters of water were added thereto, and these

5 were ground with a polytoron, then heated at from 90 to
95°C for 2 hours whiie stirring and extracted. After the
extraction, the residual substances were removed by
filtration, and the resulting filtrate was freeze-dried to
obtain 130 g of a lightly yellow powder.

10 Production Example 2

In the same manner as in Production Example 1, 150
ml of M20Y¥2 medium was put into a 500-ml Erlenmeyer flask
and sterilized@ by autoclaving, and 1 ml of freeze-dried

Cordyceps sinensis MF-2008 was inoculated therein and

15 cultivated by shaking culture at 25°C and 180 rpm for 5

days. This was used as a seed culture and cultivated in

150 liters of the following medium in the manner mentioned
below. _

150 liteis of D. medium (comprising 4.0 g of

20 sucrose, 4.0 g of K2HPO4, 0.5 g of asparagine, 2.0 g of

(NH4)2HPO4, 2.0 g of MgSO,4.7H20, 0.25 g of CaCO3, 0.1 g of

CaClz and 4.0 g of yeast extract B-2 in one liter and

having pE of 5.6) was, after having been sterilized and

filtered, put into a 150-liter fermenter, and 150 ml of

25 the above-mentioned seed culture was inoculated therein
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-6-, sweeteners, sours, vitam ns and other various additives for ordinary
drinks. For nedicine-type conpositions, the active ingredient may be
adm nistered as various forns. As the & 9ferns, mentioqned. are various—6r
cofposi tions, including, for exanple, tablets, capsulesl 1gigUEESHARBEESI |,
syrups, etc. These various preparations can be fornulipted epepdEnary
nmet hods with known auxiliary additives which are gener
technical field of forrmulating 10 nedicines, such as vehicles,
bi nders, disintegrators, lubricants, flavorings, dissolution aids,
suspendi ng agRat eulti9Atied vIERH 2 cdiitrolled dlitia idn td¥e #5¢¢ VepH of
I ngredient to be adm ni stered varies, depending on the condltlon he age
and the wei ght50andh@OPOES®D t4g Whidle Kt irrinics ST Stgmi cdE0RS3 V@AYsas on
the adm nistration route

The foams formed@ during the cultivation were removed by

y amum o )

adding a silicone de-foaming agent to the fermenter. 150
5 liters of the culture thus obtained was treated with a
clarifier to thereby isolate the mycelia. Thus, an
aqueous suspension of the mycelia was obtained. This was
heated at from 90°C to 95°C for 2 hours and extracted.
Then, this was clarified with a clarifier to isolate a
10 supernatant. This was filtered through 0.45-ym and 0.22-
pm sterile filters to obtain 80 liters of a lightly yellow

hot-water extract (the dry weight of the solid content:

800 g).
Example 1
is The cultivated mycelia (dry mycelia) of Cordyceps

sinensigs MF-2008 that had been prepared in Production
Example 1 and the hot-water extract thereof (lightly
yellow powder} were subjected to a swimming fatigue test
with mice, to which these were orally administered.

20 The test animals were male ICR mice (5 to 7 week-
age), and these were grouped into three groups and
subjected to a fatigue test under the conditions mentioned
below.

Administration:
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and the formof the preparation, etc., but is generally from 0.1 nyg/adult
to” 1,000 ny/adult for one adninisjriaipn. The active ingredient of the
present invention is 20 derived fromnatural resources which have been
used for many years as Chinese nedicines, and this is § [el.eLY . jic
or is only slightly toxic. Therefore, this is safe. £%¥@§§§;r1+%§{hééﬁ(
admnistration to rats in a dose of 500 ng/day resulted_in \ft
toxicity. Therefore, the 25 anount of the actlve ingredient to be in

f ood- and- dri nk- e co osifions i cifically limted for
any of disease- preventlﬁép é%??ﬁrpr§§§F9F %d &Hﬁlﬂﬁ%F 134 %%k
Cordycgg_ sinengsis MF-2008 or the mycelia

themselves were mixed with powdery CRF-1 feed
at a proportion of 2.5 % or 5 g,

5 respectively, and the resulting powdery feed
mix was administered to the mice all the time
for 16 days.

Groups of mice: Each group was comprised of 20

mice.
10 (1) Control group: Fed with only powdery
CRF-1 feed.

(2) Group to which the hot-water extract was
administered: Fed with the feed mix
containing 2.5 % of the hot-water extract.

15 . (3) Group to which the mycelia were
administered: Fed with the feed mix
containing 5 § of the dry mycelia.

Test schedule:
On the 15th day after the start of the

20 administration, the mice were subjected to a
forcedly swimming test. On the 16th day, all
the blood was collected from each mouse and
subjected to whole blood analysis and serum

analysis.
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use. For nedicines the amobunt of the active ingredient to be therein may
be-defined within the above-nentioned 5 range in accordance with the
patients. Since the active ingredient qﬁ the present invention exhibits
no-toxicity even when a large amount of it is taken, its dose to be
adm ni stered may be over the above-nentioned range, if desired, with no
problem 10 The present invention is described in detail by neans
of the follow ng Production Exanpl es and Exanpl es. Production Exanple 1 One
liter of M2OY2 nedium (conprising 20 g of malt extract (Oxoid) and 2 g of

Lach of 46 3 Iiter EM)enflRroYiumias FAFANRefERthaS s8; FPLIGHSEn b
aog: 8;132\62 atBé-e.{{t].er Oéw%:%anB”tt%nk CPfQ pt':r%tl n%@ ISoocpm OI 59% C(edepat:ho)f
was filled with water at 17°C, and 10 ml of a neutral
detergent were added thereto. The mice were forcedly swum
5 in the tank under no locad, and the swimming test for each
mouse was stopped at the time at which the mouse sank in

water up to the tip of its nose for 5 seconds. The

results obtained are shown in Table 1 below.

Table 1
Group (1) {Control)
Gauge No.
No. 1 2 3 4
{
1 9/ 557 7 067 77 417 107 34”7
2 8 577 6/ 147 9/ 087 12/ 10”7
3 7 547 8/ 457 7/ 347 8 24”
4 8/ 287 17 377 8/ 547 8/ 08”
5 9/ 987 9’/ 097 9/ 427 10/ 40”7

aroup (2) (Fed with the feed mix containing the hot-
P water extract of the cultivated mycelia)

Gauge No.
No. 1 2 3 4
1 9/ 167 127 33~ 11/ 227 3/ 587
2 8/ 367 117 047 11/ 437 >15' 00"
3 11/ 51” 1/ 357 104 317 11/ 337
4 107 457 >15 00’ 107 02”7 g/ 257
5 127 047 9/ 337 >15' 00" 7/ 407




sinensi s MF-20008 (obtained from The Sanm ng Mycol ogi cal 20 I nstitute,
Fujian, China), FERM BP-5149, that had been pre- cultivated by M20Y2 agar
slant culture was inoculated in each _stuerilized mediumand cultivated
therein at [err] by shaking culture at 180 rpmfor 5 days. Thus, 46 liters
of the culture was obtained in these 46 fl asks. 46 liters of the culture
were centrifuged, and the nmycelia thus separated were freeze- dried to
obtain 323.6 g of dry mycelia. The dry nycelia were put into a stainless

contai ner, 7 Ir%er—eFdwaP?ﬁr%g Sagged—theret aRd—-t-hese—were—grhound W th
a polytoron, themoligat(sd at %%?Jﬁ&g&? AN 1. ?q%§%§??ﬂﬁle stijrring and
extracted. Aftler—the—extract aP .Iﬁ q SiBst ances—\wer e—rend ved by
filtration, and the resultlng f||trate(y§ygé=@§ﬁze dried to obtain{130 g of
a ||ght|y ye|| wWonadwder Production Pygaplf

No. 1 2 3 4

5 1 120 327 7' 51" 9’ 53" 10" 54”7

2 g 00" 6 33" >15" 00" 12 18"

3 Died g o7 7 28”7 107 49”7

4 117 34”7 8 597 13" 08" 7197

S g 107 7 407 7' 26" 8" 027

10 The above-mentioned results were analyzed by the

Aspin-Welch test of significance. There was admitted a
significant difference between the first group and the
second group, as the level of significance of the test was
1 3. However, there was admitted no significant

15 difference between the first group and the third group, as
the level of significance of the test was 5 %.

The swimming fatigue test is one of tests which
are generally employed for the purpose of evaluating the
anti—-fatigue effect of test substances on the basis of the

20 variation in the total reaction of test animals.
Therefore, the above-mentioned results are nothing but
ones that have scientifically verified the .excellent
effect of the active ingredient of the present invention
for increasing the sustaining capacity for power of

25 locomotion and the excellent anti-fatigue effect of the

same.



In-1he same manner as in Production Exanple 1, 150 ml of MOY2 nedi um was
put into a 500-m Erlenneyer flask and sterilized by autoclaving, and 1 n
of freeze-dried Cordyceps sinensis M--200p8 was inocul ated therein and

cut.tivated by shaking culture at [err] and 180 rpmf
used as a seed culture and cultivated in 150 liters
I n the manner nentioned below. 150 liters of D nedi ul (corﬁﬁﬁ s"ﬁ’fé} 40. Olig of

sucrose, 4.0 g of [err] 0.5 g of asparagine, 2.0 g of [err] 2.0 g of
MySO4. 7H20, 0.25 g of [err] 0 1 g of [err] and 4.0 g of yeast extract B-2

in one liter and havi @ errre era]hta%(rj gggbgg Qﬁgt héeéa:{)ol 'oztEdtﬁgd

filtered, put into a ve-
ment i oned se I in I %@5} % u a
controlled cgdﬁﬂi :'I%lr%rgt \&?%r r] EHHH %ﬁgaDgaos? Eggi/lg%&?eaﬁs% r ?%%rhat
é57 rpm form8udaysthake haamsbééhrfeguﬂgéblﬂﬁdt hegCuthevahbavevheationeyed
y

swimming fatigue test and analyzed in terms of the number

5 of the platelets (x 10,000/mm2), the amount of hemoglobin

{(g/dl), the number of erythrocytes (x 10,000/mm2), thle
number of leucocytes (/mm2), and the hematocrit (%).

The results of the analysis of the whole blood are

shown in Table 2 below. As is obvious from these results,

10 there was admitted no significant difference between the

test groups and the control group in all the test items,

as the level of significance of the test was 5 %. (To

analyze the whole blood, used was a Student test. To

count the number of the platelets in the third group,

15 however, used was an Aspin-Welch test.)
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adding a silicone de-foam ng agent to the fernenter. 150 liter of the
cul'ture thus obtained was treated with clarifier to thereby isolate the
nycel ia. Thus, an agueous suspension "ofﬁf he mycelia was obtained. This was
heated at from[err] to [err] for 2 hours and extracted. Then, this was
clarified with a clarifier to isolate a supernatant. This was filtered

ed

through [erfr] and [err] sterile fijfltkers to obtain 80 liters of a lightly
yel | bw]hbt _IJWater extract (the dry {wej ght of the solid content: 800 Q).
Exanpl ¢4 &L hegpl.aluat‘sdmy.gelﬂaw((t elTay _of Cor dyceps ST nensrs
MF- 2D00& ¥has badgbeergpeepgr el &1 oYy oglugtg on) Exanpl e 1 and the hot-waf ef
extractt hdreof (lightly yell ow pqwder slubﬁac‘?ed’t@ a's'wmn'ngﬁ‘.%
fatipgus Ttedt with nmice, to which tlhekse r% oktal & 8dim P strer@d® The [ HEt
ani npl $—weHe—ra+e—-CR-pi-c8—(5—to—4-neek- a@) and these were grouped iphtd
[ Lnder the conditions ne
t hrep grpoups and subjected to a fgtigue tlest Nty oy
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10- The hot-water extract of the nycelia of Cordyceps sinensis M--20008 or
thée nycelia themsel ves were nixed with powdery CRF-1 feed at a proportion
of 2.5%or 5% respectively, and the regy ting powdery feed m x was
admnistered to the mce all the time for 16 days. G oups of mce: Each
group was conprised of 20 mce. (1) Control group: Fed with only powdery
CRF-1 feed. (2) Goup to which the hot-water extract was adm ni stered: Fed
with the feed m x containing 2.5 %of the hot-water extract. (3) Goup to

whi chjthie,nycelia were adm ni stered: Hedfwith the feed m x containing 5 %
of thé'dg nycelia, Test schedule: Onlthe 15th day after the start of the
adnm ni str*gtgm 3 rﬁce. V\BI’&S.Ub]d&CI gr o aforcedly swnmmng test. On the
16th day|Eal | tHe '6'I ddd“Wd8 &olTell €8 |#jom each nouse and subjected to
whol e |bl jo&d anal ysis and serum anal ysi}s.
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(1) - The swmmng fatigue test is as follows: A 36-liter sw nmmng tank (49
cmx 33.5 cmx 22 cm(depth)) was filled with water at [err], and 10 m of
a neutral detergent were added thereto. -Thg W ce were forcedly swmin the
tank under no | oad, and the swimmng test for each nouse was stopped at the
time at which the nouse sank in water up to the tip of its nose for 5
seconds. The results obtained are shown in Table 1 below. Table 1 [err]

(3) The body weight of each test mouse was
weighed during the period of the test, and the variation
in the mean weight (g) of the test mice is shown in Table
3 below (Variation in Weight of Mice Tested by Forcedly

5 Swimming Test).

Table 3
L Mean Body Weight (g)
Days after the Start of Administration
1st Group 2nd Group 3rd Group
0 32,19 32.24 32.14
10 2 33.74 33.94 33.75
4 34.18 34.37 34.30
7 35.38 35.25 35.02
10 35.81 35.66 35.99
14 36.68 37.52 36.67
15 16. 38.30 38.41 37.64

Example 2
The the hot-water extract of the mycelia of

Cordyceps sinensis MF-20008 that had been prepared in

Production Example 1 was tested in terms of its effects on
20 the right atrium, the papillary muscle of the right

ventricle, the aorta and the bronchi taken out of an SD

rat, according to a Tsunoo et al's method {see Kurokawa M.

and Tsunoo A., J. Physiol., 407, 135-153, 1988; Tsunoo A.

et al., J. Physiol., 433, 163-181, 1991), and the
25 effectiveness of the extract was evaluated.

(1) Specimen of Cardiac Muscle:



- 12 - (Fed with the feed m x containing Goup (3) the cultivated nycelia)
Gauge No. [err] 10 The above-nentioned results were anal yzed by
the Aspin-Wlch test of significance. <~There was admitted a significant

di fference between the first group and the second group, as the |evel of
significance of the test was 1 % However, there was admtted no
significant 15 difference between the first group and the third group, as
the |l evel of significance of the test was 5 % The swinm ng fatigue test is
one of tests which are generally enployed for the purpose of evaluating the

f‘gt | ;Lgt ! ?gteaffffggcﬁ ;&ﬁ%ﬁ&‘pgt %ﬂ%gzxo%g-lv}aft%rbaéﬁ&éét 106 €le LPeAled
of the cardiac muscle of a male SD rat, the contractile
force of the cardiac muscle of the right atrium and the
inter-contraction interval thereof were measured.

5 The right atrium was taken out of a male SD rat
(380 to 450 g) while applying the acting pacemaker
thereto. The specimeh of the right atrium was fixed in a
horizontal perfusion container having a volume of 0.8 mi,
and its contractile force was isometrically recorded. As

10 the perfusate, used was a Krebs solution that had been
equilibrated with 95 % oxygen and 5 % carbon dioxide, or
an aerated salt solution comprising 140 mM of sodium
chloride, 5 mM of potassium chloride, 2.6 mM of calcium
chloride, 1.3 mM of magnesium chloride, 10 mM of glucose

15 and 5 mM of HEPES. The perfusate was kept at from 36 to
37°C and at a flow rate of from 3 to 4 ml/min.

As a result, the hot-water extract of the mycelia
(from 50 to 100 uxg/ml) increased the contractile force of
the cardiac muscle of the right atrium by 9 + 3 % of the

20 control (mean value i: standard deviation, n = 5). The
interval of the spontaneous inter-contraction due to the
pacemaker was prolonged by 14 + 10 % of the control (n
= 4). Fig. 1 and Fig. 2 show the time-dependent increase

in the contractile force of the cardiac muscle of the



Therefore, the above-nentioned results are nothing but ones that have
scientifically verified the excellent effect of the active ingredient of
the present invention for increasing the ¥8staining capacity for power of
25'-1 oconotion and the excellent anti-fatigue effect of the sane. 13 (2)
On the 16th day after the start of the adm nistration, the whole bl ood was
coll ected fromeach nouse that had been subjected to the above-nenti oned
swinming fatigue test and analyzed in ternms of the nunber of the platelets
(x [err]) the anmount of henogl obin (g/dl), the nunber of erythrocytes
[err], the nuigdt odttiumocrdsther fimexrdbpgdmidreirapeolbhgationThef r ehel t s
of the analysis of the whole blood are shown in Table 2 below. As is
inter-contraction interval of the same, respectively.
In Figs. 1 and 2, the extract solution'(so ug/ml)
was applied to the test system during the period of time
5 expressed by the thick solid line. The vertical axis
indicates the relative value of the contractile force
relative to the standard wvalue of the control (before
application of the extract solution) of being 1 (one).
The horizontal axis indicates the time, on which 0 (zero)

10 means the time at which the extract solution was applied
to the test system and the minus number means the time
before the application.

As is obvious from the above, the effectiveness of
the hot-water extract on the spontaneous contraction of

15 the right atrium was verified by the illustrated data. 1In
addition, the papillary muscle of the right ventricle was
taken out of the rat and fixed in a perfusion container in
the same manner as above, to which was applied electric
stimulation (2 Hz) via a platinum wire, and the

20 effectiveness of the extract on the contraction of the
papillary muscle of the right ventricle, which does not
spontaneously contract, to be caused by the electric

stimulation was examined. As a result, the extract (from

30 to 100 wug/ml) increased the tension of the papillary



obvious fromthese results, there was admtted no significant differenc
between the test groups and the control group in all the test itens, as the

| evel of significance of the test was 5%31gq 0 anal yze the whol e bl ood,
was a Student test. To count the nunber of the platelets in the third
group, however, used was an Aspin-Welch test.) [err] [err] -1

10

15

20

25

muscle of the right ventricle to be caused by the electric
stimulation by 13 + 1 % of the control (n = 3).
(2) Specimen of Aorta:

By applying the hot-water extract to the specimen
of the aorta of a male SD rat, the effect of the extract
on the aorta and also the effect thereof of inhibiting the
sustaining contraction of the aorta to be caused by 50 mM
potassium were examined.

The aorta was taken out of a male SD rat and
formed into a spiral section specimen. The specimen was
fixed in a perfusion container under the same conditions
as above. The 50 mM potassium solution to be used for
stimulating the specimen was prepared by substituting
sodium chloride in the contéiner by potassium chloride.

As a result, the hot-water extract of the mycelia
(from 50 to 100 ug/ml) exhibited no significant effect on
the aorta which was in a static condition. However, this
relaxed the sustaining contraction of the aorta caused by
50 mM potassium. Where the contraction tension of the
aorta caused by 50 mM potassium was referred to as 100 %,
the extract reduced the tension by from 2 to 12 § (n = 5).
(3) Specimen of Bronchi:

By applying the hot-water extract to the specimen
of the bronchi of a male SD rat, the effect of the extract

of inhibiting the contraction of the bronchi to be caused

e
used

6 -



(3). The body weight of each test nouse was weighed during the period
of the test, and the variation in the nean weight (g) of the test mice is
shown in Table 3 below (Variation in Wi @Bt -of Mce Tested by Forcedly 5
Swi-tm ng Test). Table 3 Mean BodyWi ght (g) Days after the Start of
Adm nistration 1st Goup 2nd Goup 3rd Goup The the hot-water extract
of the nycelia of Cordyceps sinensis M-20008 that had been prepared
in Production Exanple 1 was tested in terns of its effects on 20 t he
right atrium the papillary nuscle of the right ventricle, the aorta
and the bromghi ébketrbot stimal@Rical , cxccasyli Ngot omM Tporaasdiuml 'was
net hod (see Kurokawa M and Tsunoo A., J. Physiol., 407, 135-153, 1988;
Tsunoo A. examined.
The bronchi were taken out of a male SD rat and
formed into a spiral specimen. The specimen was fixed in
5 a perfusion container under the same conditions as above.
The 50 mM potassium solution to be used for stimulating
the specimen was prepared in the same manner as above.
The electric stimulation was applied to the specimen at
intervals of 30 seconds via a platinum wire set in the
10 perfusion container.
As a result, the hot-water extract of the mycelia
(from 50 to 100 xg/ml) inhibited the transient contraction
of the bronchi caused by the electric stimulation by from
23 to 65 % of the control (n = 3). This also relaxed the
15 sustaining contraction of the bronchi caused by 50 mM
potassium. Where the contraction tension of the bronchi
caused by 50 mM potassium was referred to as 100 %, the
extract reduced the tension by from 9 to 13 % (n = 3).
This was comparable to or more than the relaxing effect of
20 theophiline (50 uM).
As 1is obvious from the results in the above-
mentioned (1) to (3), it is believed that the hot-water
extract of the mycelia has @ a mild effect of enhancing

the sustaining contractile force of the cardiac muscle,

25 while prolonging the inter-contraction interval of the cardiac



et-al., J. Physiol., 433, 163-181, 1991), and the 25 effectiveness of the
extract was evaluated. (1) Specinen of Cardiac Muscl e: - 17 - By
applying the hot-water extract to the spe@lnen of the cardiac nuscle of a
mate SD rat, the contractile force of the cardiac nuscle of the right
atriumand the inter-contraction interval thereof were neasured. 5

The right atriumwas taken out of a male SDrat (380 to 450 g) while

appl ying the acting pacenmaker thereto. The specinmen of the right atrium was
fixed in a horizontal perfusion container having a volune of 0.8 m, and

its contractig@d1@,ce@atnesoaRtrace! hys' e4ovdeddilating effect, while
increasing the systemic blood flow, and ® since the
extract inhibits the transient and sustaining contraction
of the bronchi, it lowers the respiratory resistance and
5 increases the pulmonary ventilation. Thus, it has been
confirmed from these scientific data that the composition
of the present invention has a cardiotonic effect, a
hypotensive effect and an antitussive effect.
Example 3 |
10 Using the hot-water extract (freeze-dried powder)

of the mycelia of Cordyceps sinensis MF-20008 that had

been prepared in Production Example 1, a water—dipped,
restrained stress ulcer test with rats was conducted to
examine the anti-stress effect of the extract.

15 Test Animals:

Five-week age, male Sprague-Dawley rats were
bought from Nippon Charles River and pre-raised for about
one week. The thus-raised six-week age rats were used as
test animals.

20 Administration:

The hot-water extract of the mycelia of Cordyceps
sinensis MF-20008 was dissolved in distilled water for
injection at a concentration of 50 mg/ml, and this was
divided into plural parts each for one-day dose. These

25 were frozen and stored at -20°C. Before use, these were



10 t he perfusate,
w tth 95 % oxygen and 5 % car bon di oxi de, or
conprising 140 nM of sodium chloride, 3 @bl
calciumchloride, 1.3 nM of nmagnesium chl or
mM of HEPES.

used was a Krebs solution that had been equilibrated

an aerated salt solution

af potassium chlori de,
10 mM of gl ucose 15
The perfusate was kept at from36 to [err] and at a flow rate

i de,

2.6 nmM of
and 5

of from3 to4 nmM/mn. As a result,

the hot-water extract of the nycelia

(from50 to 100 [err]) increased the c
nmuscl e of the right atriumby 9 [err]
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nuscl e t he

solution of the extract or the distilled water was orally

administered to rats via
The dose of the active

solution (or

schedule are shown in Table 4 below.

distilled water)

a metal gastroprobe for rats.
ingredient, the dose of the
and the administration

The dose of the

solution (or distilled water) was calculated on the basis

of the

10

the morning.

newest body weight

administration was effected,

of each rat, and the

as a rule, at from 9 to 12 in

Table 4

Dose of Sol
Distilled

Dose of Active
ingredient

(mg/kg/day)

Group
15

{mi/kg/day)

ution {or

Water) Number of Animals

{heads)

Administration
Schedule (2)

4
2
4

Control -(N
100

200

day 0-4, 7-11 5
day 0-4, 7-11

day 0-4,7-11

(1)

administered to each rat o

(2)

refefred to as 0 (zero).

20

Four ml/kg/day of distilled water for injection was

£ the control group.

The day at which the administration was started was

Water—-dipped, Restrained Stress Ulcer Test (the stress was

applied on days 10-11 over
25

water-dipped, restrained

made to abstain from feed

night):

For about 12 hours before the application of the

stress thereto, the rats were

After this, the rats were put



- 418 - right atriumand the tine-dependent prolongation of the
infer-contraction interval of the same, respectively. In Figs. 1 and 2, the
extract solution (60 [err]) was applieq’kﬁgype test systemduring the
period of time 5 expressed by the thic olid line. The vertical axis

I ndi cates the relative value of the contractile force relative to the
standard value of the control (before application of the extract sol ution)
of being 1 (one). The horizontal axis indicates the tine, on which 0 (zero)
10 means the tinme at which the extract solution was applied to the test
system and the m nus nunber neans_the tine before the application, As is
obvi ous fromRhe §55@SS gRuGS raRd | Jipped 4p water up to their xiphoid

process. The time for the water-~dipping restraint was 15

hours. After the application of the stress thereto, the

rats were anesthetized and killed, and the stomach was

5 taken out while ligating the upper portion of the cardiac

part of the stomach and the duodenum. A physiological

saline solution was injected into the stomach, and the

stomach was dipped in a formalin solution. After 15

minutes, the stomach was opened, and the length of the

10 ulcer formed in the gastric glands was measured. After

the measurement, the stomach was fixed with formalin and

subjected to pathocanatomical inspection and the ulcer
formed was scored according to the following criteria.

Score 0 s No ulcer formed.
15 1l : Ulcer formed in the upper portion of
the mucosa.
2: Ulcer formed in the 1lamina propria

mucosae.

3 : Ulcer formed in the lamina muscularis
20 mucosae.

4 : Ulcer formed in the tunica serosa

ventriculi.

The results are shown in Fig. 3 and Table 5.



t he hot-water extract on the spontaneous contraction of 15 the right
atriumwas verified by the illustrated data. |In addition, the papillary
muscle of the right ventricle was taken_ogf of the rat and fixed in a
perfusion container in the sane manner as above, to which was applied
electric stimulation (2 Hz) via a platinumwire, and the 20 effectiveness
of the extract on the contraction of the papillary nuscle of the right
ventricle, which does not spontaneously contract, to be caused by the

el ectric stinulation was exam ned. As a result, the extract (from30 to 100

[err]) increased the tension of papi_l Lar --.19 - muscle of the right
ventricle to_he caused by the pfrégﬁ'ﬂg I{ﬁ_c%r Inde;t

Microscore of Gastric Ulcer
Control 1 1
2 2to3
5 3 2
4 2 to 3
5 3
Average 24
100 mg/mi of extract of mycelia of Cordyceps 1 2t03
10 sinensis MF-20008 applied.
2 1
3 0
4 1to2
5 1
15 Average 1.4
200 mg/mi of extract of mycelia of Cordyceps 1 1
sinensis MF-20008 applied.
2 1
3 2
20 4 2
5 3
Average 1.8

Example 4

As one index of the anti-fatigue effect of the

25 hot-water extract of the cultivated mycelia of Cordyceps
sinensis, the activity of the extract on the promotion of

the DNA synthesis and the protein synthesis in the primary

culture hepatocytes of a rat was examined.



stipmulation by 13 [err] 1 %of the control (n = 3). (2) Specinen of Aorta:
By applying the hot-water extract to the specimnen 5 of the aorta of a nmale
SD rat, the effect of the extract on the g®ria and al so the effect thereof
of tnhibiting the sustaining contraction of the aorta to be caused by 50 nM
pot assi um were exam ned. The aorta was taken out of a male SD rat and 10
formed into a spiral section specinen. The specinen was fixed in a
perfusi on container under the sane conditions as above. The 50 nM pot assi um
solution to be used for stinulating the speci nen was prepared by

substitutin ' origde_Ln t aj . ot.assj chl.ori
Ag a ?egu: t,gp? %ghgg%‘ivgvg’t eérfie§ raeé{&oaf%cq]hg&%%‘bﬁv'%g(%r 2%%%%@%68?8?%?)
exhi bi ted noegicqd £ i cay £HEACt PPohNE AOTHBMNED Wfail 235iALEG inal
condition. However, this

epitheliomucosa and characteristics of the extract:

A methanol-soluble extract of a bovine small intestinal
5 epitheliomucosa consists essentially of low-molecular
substances as estimated by gel permeation chromatograpy, and it

is referred to as a low-molecular weight fraction (IMW). On

the other hand, an extract to be obtained by extracting a
bovine small intestinal epitheliomucosa with methanol
10 followed by further extracting the resulting residue with
PBS consists essentially of proteinaceous high-molecular
weight substances, and it is referred to as a high-
molecular weight fraction (HMW).
When LMW 1is added to the primary culture
15 hepatocytes of a rat, it promotes the DNA and protein
synthesis in the presence of insulin in the cells. When a
combination of LMW and HMW is added thereto, the DNA and
protein synthesis is additively accelerated compared to
the basic activity of HMW. In other words, LMW exhibits the
20 essential activity in this assay system, while EMW has an
additive activity. The hot-water extract of Cordyceps
sinensis comprises a low-molecular weight fractions
based on the extraction process. The extract was added to
the primary culture hepatocytes of a rat in the presence

25 of 1L % HMW and 1 x 10-7 M insulin, and the effect of the



ret axed the sustaining contraction of the aorta caused by 50 nmM potassi um
Where the contraction tension of the 20 aorta caused by 50 nM pot assi um
was referred to as 100 % the extract re ed the tension by from2 to 12 %
(n°.=5). (3) Specinen of Bronchi: By applying the hot-water extract to the
speci men of the bronchi of a male SD rat, the effect of the extract 25 of
inhibiting the contraction of the bronchi to be caused - 20 - by

el ectric stinulation or by 50 nM potassi um was exam ned. The bronchi were
taken out of a male SD rat and forned into a spiral specinen. The speci nen

was fixed in :
extract of promoting the DNA and protein synthesis in

these cells was examined on the basis of the intake of 3H-
thymidine and 1l4C-valine in the cells.
Results:

5 When the hot-water extract of the mycelia of

Cordyceps sinensis was added to the primary culture

hepatocytes of a rat in the presence of insulin and HMW,
it obviously promoted the synthesis of DNA and protein in
the cells. The results are shown in Fig. 4-1 and Fig. 4-
10 2.. However, in the absence of insulin and HMW, any
significant activity of the extract was not detected. 1In
the presence of only insulin, the activity of the extract
was not also detected. From these, it is believed that
the extract promotes the synthesis of DNA and protein in
15 the cells in the presence of insulin and HMW.
Examglé 5
The hot-water extract of the mycelia of Cordyceps
sinengis MPFP-20008 that had been prepared in Production
Example 1 was administered to rats, and the effect of the
20 extract of retarding the secretion of the gastric acid in

the rats was examined,

In this test, used were healthy, male SD rats
(Nippon Charles River Co.); the 5-week age rats had been

purchased and further pre~raised for &4 days and then used

25 for the test.



5 a perfusion container under the sanme conditions as above. The 50 nM
potassi um solution to be used for stinulating the specinen was prepared in
the same manner as above. The electric stpHulation was applied to the
specinmen at intervals of 30 seconds via a platinumwre set in the 10
perfusion container. As a result, the hot-water extract of the nycelia
(from50 to 100 [err]) inhibited the transient contraction of the bronch
caused by the electric stinmulation by from23 to 65 % of the control (n =
3). This also relaxed the 15 sustaining contraction of the bronchi caused
by 50 mM pot assi um ere_th ontraction tinsi n OE t he bronchi _ca

A G att

b
50 MM pot assi um was r Sr f@&%t gwggelo%r%lp e Or HREEt hé ¢t %gg’ony
oY Eeom D Loatdup Bad" aVeonbliol WP AR! el Ry CbolE £2L80e  BOrhEL N9

effect of 20 ophi I'i ne
To the rats of the test group, administered was the hot-

water extract of the mycelia of Cordyceps sinensis MF-

5  20008.

The hot-water extract of the mycelia of Cordyceps
sinensis MF-20008 was dissolved in pure water (Lot No.
YLE9566, produced by Wako Pure Chemicals Co.) at a
concentration of 100 mg/ml to prepare a test material to

10 be administered to the rats, and this was frozen and
stored.

Pure water or the test material having a
predetermined concentration was orally administered to the
rats via a metal gastroprobe, at 9 in the morning every

15 day. On the 12th day, it was injected into the duodenum

after the pylorus had been ligated.



As-is obvious fromthe results in the above- nentioned (1) to (3), it is
beli eved that the hot-water extract of the nmycelia has [err] a m|d effect
of enhancing the sustaining contractiz2® force of the cardiac nuscle, 25
whi.l e prolonging the inter-contraction interval of the cardiac - 21 -
muscle, [err] the extract has a vasodilating effect, while increasing the
systemic blood flow, and [err] since the extract inhibits the

transi ent and sustaining contraction of the bronchi, it |owers the
respiratory resistance and 5 i ncreases the pul nonary ventil ation. Thus,
it has been confirnmed fromthese scientific data that the conposition of

t he present invention has a cardiotonic effect, a
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Substance

Animals (heads) Administered
Pure Water
Test Material

Number of
4
4

Group
Control Group
Test Group (extract
administered)



hypot ensi ve effect and an antitussive effect. Exanple 3 10 Usi ng
the hot-water extract (freeze-dried powder) of the mycelia of Cordyceps

si nensis MF-20008 that had been prepared 2o Rroduction Exanple 1, a
water - di pped, restrained stress ulcer test with rats was conducted to

exam ne the anti-stress effect of the extract. 15 Test Animals: Five-week
age, male Sprague-Dawl ey rats were bought from Ni ppon Charles River and
pre-rai sed for about one week. The thus-raised six-week age rats were used
as test animals. 20 Administration: The hot-water extract of the nycelia

of Cordyceps sinensi sphf- 38996tme§ Qfsiﬁbvegshﬂlé'%thEEQaﬁahﬁﬁshQ%d in

I njection at a concentration of nmg/ M, and thi s was
the manner mentloned below.

The rats were made to abstain from feed for 17
hours., After this, while they were anesthetized, the
5 abdomen was opened and the pylorus portion was ligated.
After 4 hours, the rats were killed by dislocation of cervical
vertebrae, their stoméchs were taken out, and the gastric
juice remained therein was collected. The thus-collected
gastric juice was subjected to centrifugation at 3,000 rpm
10 for 5 minutes. The volume of the gastric juice (ml/rat),
the acidic degree of the gastric juice (mEg/liter) and the
pH thereof were measured. The actidity was measured
up to pH 7.0 with a pH meter using 0.01 N NaOH. From the
volume of the gastric juice and the acidic degree thereof
15 thus measured, the amount of the acid released per hour
(#Eq/hr) was calculated. The test material was injected
into the duodenum immediately after the 1ligation of the
pylorus.
The results are shown in Fig. 5.
20 Example 6
Water was added to 100 g of the powder of the hot-
water extract obtained in Production Example 1, 150 g of
saccharides, 15 g of honey, 1 g of ascorbic acid, 0.5 g of
citric acid and a suitable amount of fragrance to make one

25 kg as a whole. This was sterilized at 95°C for 20 minutes



divided into plural parts each for one-day dose. These 25 were frozen
and stored at [err]. Before use, these were - 22 - thawed at room
tenperature. Distilled water for injectigp anly was applied to the rats of
the control group. The solution of the extract or the distilled water was
orally admnistered to rats via a netal gastroprobe for rats. 5 The dose
of the active ingredient, the dose of the solution (or distilled
wat er) and the adm nistration schedule are shown in Table 4 bel ow. The
dose of the solution (or distilled water) was cal cul ated on the basis of

the newest body %ﬁ_&qhzg[ O{;?g Cgtﬁ.gslziaqngaxtxh%m%%nt A0p 93t AL ' QKRS a

effected, as?
germ~-free condition. Thus, a food-and-drink-type

healthful drink was prepared.
Example 7
5 De-ionized water was added to 200 g of an aqueous
20 § solution of the powder of the hot-water extract
obtained in Production Example 1, 5 g of tocopherol
acetate, 10 g of thiamine nitrate, 20 g of nicotinic acid
amide, 50 g of anhydrous caffeine and suitable amounts of
10 benzoates and fragrance to make 30 liters as a whole.
After sterilized, this was filled in bottles in an amount
of 30 ml each in a germ-free condition. Thus, a medicine-

type healthful drink was prepared.

Example 8
15 (1) Substance prepared in Production Example 1
50 g
{2) Lactose ' 90 g
(3) Corn starch 29 g
{(4) Magnesium stearate lg
20 (1), (2) and (3) (17 g) were mixed and granulated

along with a paste formed from (3) (7 g). (3) (5 g) and
(4) were added to the thus-obtained granules and well
mixed, and the resulting mixture was tabletted under

pressure, using a compression tabletting machine, to



t he. norning. Table 4 Dose of Active Dose of Solution (or Adm nistration
Nunber of Animals [err] (1) Four nml/kg/day of distilled water for
i njection was 20 admi ni stered to each Bat—of the control group. (2) The
day-at which the adm nistration was started was referred to as 0 (zero).
Wat er - di pped, Restrained Stress U cer Test (the stress was applied on days
10- 11 overnight); 25 For about 12 hours before the application of
the water-di pped, restrained stress thereto, the rats were made to abstain
fromfeed, After this, the rats were put

obtain 1000 tablets each containing 50 mg of the active

ingredient (1).

Advantages of the Invention

According to the present invention, there is

5 provided a natural substance-derived composition which is
extremely stable and has mild cardiotonic, hypotensive,
antitussive and anti-fatigque effects. Though being
derived from natural substances, it is possible to stably

and industrially provide the composition by culture.



- -23 - in a stress gauge and dipped in water up to their xiphoid process.
The tinme for the water-dipping restraint was 15 hours. After the
application of the stress thereto, the.rahs.were anesthetized and kill ed,
and the stomach was 5 taken out while ligating the upper portion of the
cardiac part of the stomach and the duodenum A physi ol ogi cal saline
solution was injected into the stomach, and the stomach was dipped in a

formalin solution. After 15 minutes, the stomach was opened, and the
| ength of the 10 ulcer fornmed in the gastric glands was neasured. Af ter
t he measur enen t he stormac S, .f.d W Eﬂﬁ!' ﬁﬂﬂ j«ected 4 0
pat hoanat om cahbifﬁ§§él&el 0 ;bﬁgsaq%let%sfg%l\r%é&(}@rtfé Wadsé.'scorerzlﬂ;‘{c%)r m%g to the
fol l ow ng cry t ergil 25568 € O : No ulcer fornmed. 15 1:
U cer fornmed in the upper portion of

a. Name and Address of the Authorized Organ for-

Deposition of the Present Microorganisms:

5 Name: The National Institute of Bioscience and
Human-Technology of the Agency of Industrial Science
and Technology of the Ministry of International Trade
and Industry, Japan
Addresss 1-3, Higashi 1 chome, Tsukuba-shi, Ibaraki-ken

10 305, Japan
b. Date of Deposition in the Organ of a:
June 29, 1994
¢. Deposition Number as Rendered by the Organ a:

FERM BP-5149



the nucosa. 2: Ucer fornmed in the lam na propria nucosae. 3 : U cer forned
in“the | am na nuscularis 20 mucosae. 4 : U cer forned in
the tunica serosa ventriculi. The results are shown in Fig. 3 and Tabl e 5.

- 24 - Table 5 - Ucer Index Exanple 4 [err] As one index
of the anti-fatigue effect _of the.25 hot-water extract of the
cultivated nycelia of Cordyceps

AR08 1) IIIII | |II|

Claims
1. A composition comprising a hot-water extract

of the cultivated mycelia of Cordyceps sinensis.

2., The composition as claimed in claim 1, wherein
Cordyceps sinensis MF-20008 is used to obtain the extract.

3. The composition as claimed in claim 1 or 2,
wherein the hot-water extract is obtained by extracting
the cultivated mycelia with hot water at from 85 to 100°C,
preferably from 90 to 95°C.

4. the' composition as claimed in any one of
claims 1 to 3, wherein the hot-water extract comprises the
hot-water extract itself, a 1liquid moietylthereof to be
obtained by removing the extraction residue from the
extract, its(their) concentrate(s), paste(s), dilution(s)
and/or dried product(s).

5. The composition as claimed in any one of
claims 1 to 4, which is a medicine-type one and/or a food-
and-drink-type one,.

6. The medicine-type composition as claimed in
claim 5, which is a cardiac, a hypotensor, an antitussive
or an anti-fatigue agent.

7. The food-and-drink-type composition as claimed

in claim 5, which is a healthful drink.



sinensis, the a ctivity of the extract on the pronotion of the DNA
synthesis and the protein synthesis in the primary cul ture hepatocytes of a
rat was exam ned. - 25 - Preparation_o§ an extract containing a

hepat ocyte growm h factor derived from a  bovine small intestinal

epi t hel i omucosa and characteristics of the extract: A methanol-sol uble
extract of a bovine small intestinal 5 epithelionucosa consists essentially
of | ow nol ecul ar substances as estimated by gel perneation chromatograpy,
and it is referred to as a | ownol ecul ar weight fraction (LMN. On the

ot her hand, an extract to be obtai ned cting a bovine spall
gjés'?iﬂa&@

i ntestinal epithelionmucosa with nethan
' This invention is a healthful composition

comprising a hot-water extract of the cultivated mycelia

of Cordyceps sinensis.

The healthful composition of the invention is an
oral healthful composition which is highly safe and has
excellent cardiotonic, hypotensive, antitussive and anti-

fatigue effects.



10-, followed by further extracting the resulting residue with PBS consists
essentially of proteinaceous high-nol ecul ar wei ght substances, and it is
referred to as a high- nolecular weight fraction (HWy. Wen LMVNis added
tothe primary culture 15 hepat ocytes of a rat, it pronotes the DNA and
protein synthesis in the presence of insulin in the cells. Wen a

conbi nation of LMWand HWVis added thereto, the DNA and protein synthesis
is additively accelerated conpared to the basic activity of HW In other
words, LMWV exhibits the 20 essential activity in this assay system while
HMWV has an additive activity. The hot-water extract of Cordyceps sinensis
conprises a | ow nol ecul ar wei ght fractions based on the extraction process.
The extract was added to the prinary<uﬂQQNe epatocytes of a rat in the
presence 25 of 1 %HW and 1 x 10-7 Minsulin, and the effect of the
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- 26_- extract of pronoting the DNA and protein synthesis in these cells
was exam ned on the basis of the intake of 3H thym dine and 14C-valine in
the cells. Results: 5 Wien the hot-water extract of the
nyeelia of Cordyceps sinensis was added to the primary cul ture hepatocytes
of arat in the presence of insulin and HWY it obviously pronoted the
synthesis of DNA and protein in the cells. The results are shown in Fig.
4-1 and Fig. 4- 10 2. However, in the absence of insulin and HW

any significant activity of the extract was not detected. |In the presence

of only insulin, the activity of the extract

FIG. 3
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was- _not al so detect ed. Fromthese, it is believed that the extract
pronotes the synthesis of DNA and protein in 15 the cells in the presence
of insulin and HWV Exanple 5 The hot-water extract of the nycelia of
Cordyceps sinensis M--20008 that had been prepared in Production Exanple 1
was adm nistered to rats, and the effect of the 20 extract of retarding
the secretion of the gastric acid in the rats was exanmned. In this test,
used were healthy, male SD rats (Nigggn Cmarles Ri ver Co.); the 5-week age
rats had been purchased and further pré-raised for 4 days and then used 25
for the test. :

40000
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FIG. 4-2
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- 27 - The rats were grouped into two groups, a test group and a control
group, each being conprised of 4 rats. To the rats of the test group,

adm ni stered was the hot- water extract of the nycelia of Cordyceps
sinensis M~ 5 20008. The hot-water extract of the nycelia of Cordyceps
si nensi s MF-20008 was dissolved in pure water (Lot No. YLE9566, produced by
Wako Pure Chem cals Co.) at a concentration of 100 ng/m to prepare a test
material to 10 be adm nistered to the rats, and this was frozen and
stored. Pure water or the test material having a predeterm ned
concentration was orally adm nistered to the rats via a netal gastroprobe,
at 9 in the norning every 15 day. On the 12th day, it was injected into

t he duodenum : FIG. 5
300
Bl CONTROL
250 E 200 mg/kg
CF TEST

MATERIAL
200

150+

100+

VOLUME OF ACID RELEASED (u Egq/hr)




after the pylorus had beeh | i gat ed. .- 28 - [err] - 29 - The secretion
of the gastric juice was neasured in the manner nentioned bel ow. The rats
were nade to abstain fromfeed for 17 hours. After this, while they were

anesthetized, the 5 abdonmen was opened @nd the pylor{s T
|igated. After 4 hours, the rats were killed by dislocat‘ﬁ%ﬁ'?ﬁgﬁfﬁ?ﬁﬁ

SPECIf(IC A.TION Date v

TITLE OF THE INVENTION
HEALTHFUL COMPOSITION
TECHNICAL FIELD OF THE INVENTION

The present invention relates. to a composition having excellent pharmaceutical and
health-preserving effects and, more precisely, to a Cordyceps sinensis-derived medicine-type
and/or food-and-drink-type composition.

PRIOR ART

Vegetative wasps (plant worms) are microorganisms of Ascomycota Pyrenomycetes

Clavicipitales Clavicipitaceae Cordyceps, undergoing both a complete metamorphic phase
-and an incomplete metamorphic phase.
Their fruit bodies have been valued from ancient times as drugs marvelously

effective for perennial youth and longevity or for nourishment and tonicity. The fruit bodies o

of vegetative wasps that have heretofore beien considered extremely valuable as Chinese
medicines are generally powdered and administered.

According to the present invention, the mycelia of particular vegetable wasps are
cultivated and the thus-cultivated mycelia are extracted with hot water. The fact that the

resulting extract from such mycelia has a



vertebrae, their stomachs were taken out, and the gastric juice renained

therein was collected. The thus-collect ed gastric J ui ce was subj ect ed to
centrifugation at 3,000 rpm 10 for 5 mnutes. T OT-0 0 Te—gastric
juice (nm/rat), the acidic degree of the gastric |
pH thereof were neasured. The actidity was neasufjed up gg-f) wiith a
pH nmeter using 0.01 N NaCH Fromthe volune of the j%%?r1 ‘€ ju1 and |t he
aci di c degree tHig clothobis thetefftet of adiot-edter eRacnsfUlit mOycelil ST Aordyeeph

per hour [err] was cal cul at ed. The test material was injected into the
duodenum iMFe@KDQﬁSaththafmatraQtﬂefd’rbgafi:h@rrighltatrlaénmytlonﬁaraﬂ'he results are -
showmn in Fig. 5. 20 le 6 Water was added to 100 g of the powder of

the hot- water Eig r%ﬂtOVBb@auqﬁ@at pha hobwater iesactafripe anycelia o Gordyceps sinensis
MEF-20008 on the inter-contraction interval of the right atrium of a rat.

Fig. 3 shows the ulcer index (cm) of the ulcer formed in the gastric glands of a rat,

to which a hot-water extract of the mycelia of Cordyceps sinensis MF 20008 was

administered.

Fig. 4-1 shows the intake of 3H-thymidine in the primary culture hepatocytes of a
rat; and Fig. 4-2 shows the intake of 14C-valine in the same.

Fig. 5 shows the effect of a hot-water extract of the mycelia of Cordyceps sinensis

MF-20008 for the inhibition of the gastric acid secretion in a rat.

To carry out the present invention, it is necessary to cultivate the mycelia of
vegetative wasps of Cc;rdy__ceps sinensis and to collect the thus-cultivated mycelia. All
microorganisms of Corélycemi sinensis can be used in the present invention, and these will

be referred to as the microorganisms of the invention. For example, Cordyceps sinensis

MF-20008 is useful, and this strain has been deposited in the National Institute of Bioscience
and Human-Technology of the Agency of Industrial Science and Technology under FERM
BP-5149.



saccharides, 15 g of honey, 1 g of ascorbic acid, 0.5 g of citric acid and

a suitable anmount of fragrance to nake one 25 kg hot-e
sterilized at [err] for 20 ninutes - 30 - and fil EC%ENT@‘*EW n
amount of 100 ml each in a germfree condition.

food- and-drink-type heal thful drink was prepared. EX F%---?---S --------------------

De-ioni zed water was added to 200 g of an aqueous 20 % sol ution of the
powder of the Mg Liwed of thexdultard weret nftfdgdd) akld @dleyédin (hxasaphrated waredfredze-

t ocopherol acetate, 10 g of thiamne nitrate, 20 g of nicotinic acid am de,
50 g of arﬂljadrtouﬂ;)tamﬁﬂémrg ofidcy miycelabl ’Fheadnyunymlnfwere put into a stainless container,
7 liters of water were added thereto, and these were ground with a polytoron, then heated at
from 90 to 95°C for 2 hours while stirring and extracted. After the extraction, the residual
substances were removed by filtration, and the resulting filtrate was freeze-dried to obtain
130 g of a lightly yellow powder.
Production Example 2
In the same manner as in Production Example 1, 150 ml of M20Y2 medium was put
into a 500-ml Erlenmeyer flask and sterilized by autoclaving, and 1 ml of freeze-dried
et Cordyceps sinensis ME-20008 was inoculated therein and cultivated by shaking culture at
25°C and 180 rpm for 5 days. This was used as a seed culture and cultivated in 150 liters
of the following medium in the manner mentioned below. )
150 liters of D medlum (comprising 40.0 g of sucrose, 4.0 g of KoHPOy, 0.5 g of
asparagine, 2.0 g of (i\IH4)2HPO4, 2.0 g of MgS04.7H,0, 0.25 g of CaCOs, 0.1 g of
CaCl, and 4.0 g of yeast extract B-2 in one liter and having pH of 5.6) was, after having
been sterilized and filtered, put into a 150-liter fermenter, and 150 ml of the above-

mentioned seed culture was inoculated therein



10 benzoates and fragrance to nake 30 liters as a whol e. After

sterilized,

this was filled in bottles in an anpunt

germfree condition. Thus, a nedicine- type healthful BEPMCEH&N’MS@;@% '.

Exanpl e 8 15 (1) Substance prepgred in Priductidr EQ¥ngs 50 g
(2) Lactose 90 g (3) Corn star ate ............................. 29
g (4) Magnesium stearate 1920  TCOTCZr—anc 17
g) were mamd aitvgedundet ecoatroligd wonditien pa26eCf prefl 55 (and(Dt)) éf? 50%., whibd
(5 g) and (4) were added to the thus-obtained granules and well m xed, and
the resul tistigring at 9Erpmsfarsbhiayst etheifodes formedb duning ﬂnsiqugivatiommr@sahmd by

tabl etting

machi ne, to
adding a silicone de-foaming agent to the fermenter. 150 liter of the culture thus obtained

was treated with a clarifier to thereby isolate the mycelia. Thus, an aqueous suspension of
the mycelia was obtained. This was heated at from 90°C to 95°C for 2 hours and extracted.
Then, this was clarified with a clarifier to isolate a supernatant. This was filtered through
0.45-um and 0.22-um sterile filters to obtain 80 liters of a lightly yellow hot-water extract
(the dry weight of the solid content: 800 g).
Example 1

The cultivated mycelia (dry mycelia) of Cordyceps sinensis MF-20008 that had been
prepared in Production Example 1 and the hot-water extract thereof (lightly yellow powder)
were subjected to a swimming fatigue test with mice, to which these were orally
aMstered.

The test animals were male ICR mice (5 to 7 week-age), and these were grouped into
three groups and subjected to a fatigue test under the conditions mentioned below.

Adminisiration:



- 31 - obtain 1000 tablets each containing 50 ng of the active ingredient

(1). Advantages of the Invention According to th

presernl njl there
is provided a natural substance-derived conpositi O%WQEMngf%t rEgméI y

stable and has mild cardiotonic, hypotensiye, ant tussivé NEhAga7

anti-fatigue effects. Though being derived f SiSatural - sibstalices, it
IS possible to stably and industrially provide thé conposition by culture.

- 32 -

The hot-water extract of the mycelia of Cordyceps sinensis MF-20008 or the mycelia
themselves were mixed with powdery CRF-1 feed at a proportion of 2.5% or 5%,
respectively, and the resulting powdery feed mix was administered to the mice all the
time for 16 days.
Groups of mice: Each group was comprised of 20 mice.
(1) Control group: Fed with only powdery CRFE-1 feed.
(2) Group to which the hot-water extract was administered: Fed with the feed mix
containing 2.5 % of the hot-water extract.
(3) Group to which the mycelia were administered: Fed with the feed mix
confaining 5% of the dry mycelia.

Test schedule:
On the 15th day after the start of the administration, the mice were subjected to a

forcedly swimming test. On the 16th day, all the blood was collected from each

mouse and subjected to whole blood analysis and serum analysis.



Ref erence to Deposited M croorganisns under Rule 13-2 1.
Name and Address of the Authorized Organ for jDepost
Present M croorgani sns: 5 Nane: The Natlo af? Pn@@é-
Bi osci ence and Human- Technol ogy of the Agg ?cy of In str
Technol ogy of the Mnistry of International Trade
Address: 1-3, Higashi 1 chone, Tsukuba-shi, Ibaraki T8
Japan b. Date of2)Dep@¥i theoh6thnddyh&fider Wantef of the) ddiRingsPratidd O th
Nunber as Rendered by the Organ a:

collected from each mouse that had been subjected to the above-mentioned swimming

-----

fatigue test and analyzed in terms of the number of the platelets (x 10,000/mm3), the
amount of hemoglobin (g/d1), the number of erythrocytes (x 10,000/mm3), the number of
leucocytes (mm/3), and the hematocrit (%).

The results of the analysis of the whole blood are shown in Table 2 below. As is
obvious from these results, there was admitted no significant difference between the test
groups and the control group in all the test items, as the level of significance of the test was

(To analyze the whole blood, used was a Student test. To count the number of the

platelets in the third group, however, used was an Aspih~Welch test.)

"l mr




- 33 - Cainms 1. A conposition conprising a hot-water extract of the
cultivated nycelia of Cordyceps sinensis. 2. The c gﬂgﬁq din
claim1l1, wherein Cordyceps sinensis M--20008 is us to ?ﬁ%ﬁﬁ?ﬁ extract.
3. The conposition as clainmed in claim1 or 2, whef g,
extract is obtained by extracting the culivated
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5. The conposition as clainmed in any one of clainms 1 to 4, whichis a
medi ¢i ne-type one and/or a food- and-drink-type one. 6. The nedi ci ne-type
conposition as clainmed in claim5, which is a cardiac, a hypotensor, an
antitussive or an anti-fatigue agent. 7. The food-and-drink-type
conposition as clained in claim5, which is a healthful drink.

13

(2)  On the16th day after the start of the administration, the whole blood was
collected from each mouse that had been subjected to the above-mentioned switiming
fatigue test and analyzed in terms of the pumber of the platelets (x 10,000/mm3), the amount
of hemoglobin (g/d1), the rumber of erythrocytes (x 10,000/mm3), the number of
leucocytes (fmm3), and the hematocrit (%).

The results of the analysis of the whole blood are shown in Table 2 below. As is
obvious from these results, there was admitted no significant difference between the test
groups and the control group in ali the test jtems, as the level of significance of the test was
5%. (To analyze the whole blood, used was a Student test. To count the number of the

platelets in the third group, however, used was an Aspin-Weich test.)



