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—General Pharmacological Study—

Junko Nacasaka,* ¢ AKIRA HARA,?
SHUNICHI SEKIGUCHI¢ and KoOKI SHIGENOBU?

@ Department of Pharmacology, Toho University, School of
Pharmaceutical Sciences, 2-2-1 Miyama, Funabashi, Chiba 274, Japan
b Faculty of Agriculture, Meijo University, Shiogamaguchi,
Tempaku-ku, Nagova, Aichi 468, Japan

(Received March 15, 1994)

A pharmacological study was made on the parasitic fungus, ‘Ustilago esculenta (U.e.)’ of the
Ustilaginaceae Family in the Class of Heterobasidiomycetes. When the plant ‘Zizania latifolia’ is
infected with U.e., the shoots (or culm) of the plant become swollen. This ‘hypertrophied sprout of
Z. latifolia’ is filled with a mass of the sporogenous hyphae of the smut fungus. Chinese people have
been cultivating this plant and eating the fungus-infected swollen shoots for more than 400 years.?
Zizania latifolia grows in Japan, and in some area, it is cultivated. It was used as a crude drug from
an ancient time.? Several papers report botanical studies on the host-parasite relationships between
the fungus and the plant.¥ However, no systematic pharmacological studies on U.e. have been
reported. Therefore, in the present study, we examined the pharmacological effects of U.e. in
general using mice. U.e. did not cause any marked effects on the general behavior and locomotor
activity of mice suggesting that it had no effect on the central nervous system. However, U.e. was
shown to produce acetylcholine-like reactions on isolated guinea-pig ileal smooth muscles, suggesting
that it had some interesting effects on the autonomic nervous system.
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A 2FMEH ‘o€ (FK) Zizania latifolia Turcz., 125k
T2 ‘7ukx> (B#E) Ustilago esculenta P. HENN.,

Fi% R L7, Ue WHE5X107° g/ml OHIHAEIC & 2 UL
12 107° M acetylcholine (ACh) 1= & 2D 70% TH

7 v kg Ustilago, 7 v K%} Ustilaginaceae, 7 v RE$H
7 u K @ H Ustilaginales, & 1 ¥ & #i
Heterobasidiomycetes, H # %8 Truefungi~®>9 ¢ 1 &
BRSO H,O R OFEEER 2 L 5, LT
ZEHL L2,

1. ®HEREARD H,OBE® CTI3 300mg~1g/kg D=
v 2 JERERIRE T, —RATEI O & Nz BE L 3ETH
R 6N, LDsofE (mg/kg) =7 A 1 BEIEHN=300 Z1%72
%%, 300 mg/kg AL OHHIEBE TIIETH B L ITH)
OIHLEFFELROLNT, HERD H,O #li kst
BFRELEHFHLZRI LWL EFZ Lz,

¥ 7>, BB 75, 150 mg/kg 5 TIE, HIESD)
WM B L U875 mg/kg hexobarbital B R ESR F 12 xf FREEIC
L CAEELZLIIRRO 5 Nk - 7o,

2. KHHHIZENLE Y PEGT, FEKEHLIHEE

Ustilagineae,

(272)

572, ZOUKEIZ 1077 M atropine BIALE TITIT5E4 I #P
il & 3172 4%, chlorpheniramine maleate i3 107° M THp
S, 107w THIfI S a7,

3. [l B s B 13, cholinesterase (ChE) BH 2 3£
10~7 M neostigmine {2 & D BE5H X 4172,

DEofERL ), 7eRx > HEiciy, AChkok
BIE2BET 2WE»EIN T2, BB EOM
o5 ACh 2 MBS 2B B EFEZ b b, KW
DT B 3 THIBEHOMBEE L L ORI, ZD L9
T HPE OVER B S L T B R REME AR S 4172,

&

4 2 BHEY (RAFR Gramineae) ICBET 5 LEHENE
K ‘ax () Zizania latifolia Turcz) 12&H%ET 2 ‘70
R ¥ > Ustilago esculenta P. HENN., (PLF U.e. & #&T)
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The Plant “Zizania latifolia Turcz.” Gramineae

(A) The very newly grown “Zizania latifolia” cultivated in the Hoshi
College Botanical Garden.'*=® (B) The host-parasite called “ma-
komotake” in Japanese and “jiao sun” in standard Chinese (Manda-
rin), which is a “hypertrophied sprout of Zizania latifolia.” The good
crop at Meijo University. (C) A big “makono-tate” (called “jiao sun”)

brought from Formosa.

I3 1895 4E F 4 v A7 P. Hennings I2 & » THRRE S KL
SN2, ZORHEREMOMBEIZ D 7 u R X iz Y
TLZ Lo TELAEANZAKROWEIL ~vaxEs 7
(F%7)” LN, BEFESEB L CEMHMERE LT
J{lFFEFN T3 (Photo 1). &b & ‘3® IHET
CTHORIN) TICELHEAFIEF L EESE L, i
RBH, WINOKEDBICEAEL TWiz, BETEKHENE
POLEEE | CEIETNBICEREDTR L 7o 7223567,
FR TR Zofifhes (%) chTime zd o
REREN—D & LT [EIRBEFERE] & iok-em i
Hwoih, BRE BFEREBTRICZOMAMBAINT
FAEBGHATN BBFIS5F) Wb Ewvgeeo Lyl
ERFERIC T 5 F M 2 BB ARH TH 5. HRD T
‘a2 (FR) NDEHEFFHLIRELCEY, Tame 1134
NOLEEEDTZLDTH D, L LBOFERTHENBML
TasLe 1 DER) (1EF) n#&on (%D, FHE, MEE,

HE, fEE, RABE, FIRXMES) 3ATR CRMRE
EDOBE LR S N B 05, MEET HICIFEICHMLRED
WETH S,

BHEBJICE, ZNFETIC K BLO® ‘Z7aRxy’ 2o
W TR A RO KE A 2 G259 o fl, 4=#b
HWRTR D 7% T 37720, F 72 Ustilago J& & L THE
YR EL R E R LOBEEIERINTWwETeee F
7z Fischer 5% |3 Pusch (1893) #v<A4 2, #E# L Tz
BWTREMIETF (wheatsmut spores, Ustilago J8) %
B OETHLKEIC LIV BLV-BEREZRET L, 2
HIRL TWBENLEY F EEFEMESH DL (HEBERIZ
) 2, Lo L2 EEES IR OARHT 20T
hoT, HREE, &4, ¥ W% BSErEfr»r-OZ80
T2 ELRLTOET v e §d (BBic#mE, 1912)
L Tw3, Thrower 5V =2 %4 (GK%E) Ok
FELIHEEMHBANTOA—F > 4 P L=
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Tapre . The Medical and Therapeutic Effects of Zizania latifolia Turcz.,
Summarized in Table Form According to the Book “Wakan-
Yaku (FIEE3K)” Written by Akamatsu K. GRIR&%) 1970
N B (VA
a) 3
w0 S OEEY RO X s
EM mE T "
Ik N
s +
HE +
iz 8 +
il A= +
I CE +
1% + + + +
FIRAME +
AE/MEF +
YN +
W= +
JRH EE + +
TER +
BH#E +
EPn +
15 B +
YA -+ +
il N
g v 3 B AR +
g v 4 +
418 +
i +
AN REE +
NG +
KEIE +
B3 +
B +
T +
(auXinS and Cytokinins) @i@?ﬁfbﬁ‘%lﬂ'@% % 2: L T (A)7a%97r1%3 (A B W 7)) o
Wa, RLELKBE TEEHIC OV TSR 7 SEHY R
WFelt, WEZLINTwTWwEEZLND, 22 TH~
BRI ok ‘o2 ® OFEHOREMLERLRA, FICE
MoK LT 2% i2HET L VuRxy (BEH)
B L, /NEMDE VT BT O — B SKEE RS % 4T - Chabeck-bosi SO0
oD THET 5.
(B)[H & 3 (D) ¥ & & & 3% 4
KBS LUHE
ERAMI/ORF L OQBEEE (Rbicks)
7B RX Y OGHEERNT v —F x— b & Fig. ISR (C)rns"sviE 38 5 B % B (B)yus' svyiE 0 R & % %
1.
(A& &R & BE) (% & # &)
LR D 7o R% I BRI NI EREES 5570 25, .
Fig.1. The Flowchart for the Cultivation of “Ustilago es-

213 Czapeck-Dox 2% & L L, ELTY nER
B R SRR TR L 2. Blh, s (HALg):
1% Agar maintenance medium (pH 6.0) : (NH,).SO,
3.0; K,HPO, 1.0: MgS0O,-7H.0 0.5, KCl 0.5
FeS0,-7 H,O 0.01 ; Sucrose 20.0 ; Agar & 10.0, =2
EF7 X 50 (ml)  FBEUKICTE&ELI T 5.
IR BEREROMEK TH 205, IR & FEED

culenta”

TARIREIEEICIE, ZOMED b Agar KEBRWw7z, B
I3 Autoclave TREBZBERICHRFEL ., FlovaEd T
IX 2%z 720 T Czapeck-Dox DML @ Sucrose 30 g
[220g & L7z

<waEg xR FEAOMME) OFEE —ERREX
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BB L85 S N FERD RO B 2 LK B
WRERERSCHEL, 10 Ahmic~ea® s 7 2 UL 72,
WrzElLizea®d4 2B (slice) L, 60~80CT
HEGEMEEE L TR - ERe a7 72 DR D 20 %
BOKEMZ 30 BB TEME L 228, 1lcm EICEHS
A SVT TRB L, OIS rEX AR EEFR
F& LTEmICHEmML 72,

JuR%X 0ol Fiiea®s sy ok iRE, K
70% alcohol TELIE=m L, BRI TN H /07 2 8H
SRR L, RRUORTEEEERICHEL 72,

BN D MAVRERER 5CHA v X a—F—T
1T -7z, FAREEREIZ 500 ml DT ORIBE 7 5 2 212 150
ml DEEMEZNNZ, REFWEABRML T 25C, 3 HEDEE
REEERE (JRIE 45 mm, 100 El/4») %24T- 7=,

FEREEIIFERRIZ 500 ml DR RIRE 7 T % 212 150 ml
DEME ML, WAKEERR 10ml 25%&mL, 25C, 7H
MoOEEREEFE (RIE 45 mm, 100 [/4) %247 - 7=,

7R X DWER

O FEBMESHEOR, £ BRI T 20851 28,
B3 10 pm Hi#2 O, WEIEOIRE £ 72 13EME CEE
WKEEDERBER L2, TR 126K T 5.

Q EIRIENIREITE, 24 BB Ue I335ERPICH
-C, Bhicav=—»"WRMICBEI N i3, 3 H
BICIIEEER AR T ) TRk au=— ¥ v - T EEE
BANR, nE Ue OB RME mycelium (BHRDES
R) & RELIFREL 2.

@KEEZORL 2B ZOBERMEEZIZCL, 400 ok
BT, 274 FEA =7 FATiIc—EENKDFNHIz
BEL TEELR Ue X, ZOBWESIZ K ok
W EHAMCTHY, 2oL FIE LR, K
Ex EIFTH2 & Ue nEBIIHER CRIRMIB), AIE%
promycelium TH -7z, FHOEIEF—HFETREZ{EVWD
DITRREED D ) 1 FIOBMOKILA K, Frz sk LT
BlOMRE e 72, BICHS PN L THRDEIET 2%
RAETwiz, ZHUIsckic —aERICIZREZ /R L o,
3MF 2P EHMEORELFEOL 0, BMLEOL D,
THACHUE L 2 D X WD 0Bl DhH b5,
F 72 ATBR IS L /ANE T3 7 DFgEE DB & Setiic Bk
5478, IETETHERVUAET0— L5 58) TH 5.
Bz o —&KT 5,

@ BETICBEL/INEFOBIARETH 5 Sz Bl
THEORFE 2872, —&HEFMHECET 255 TH U
EFICEAL) BEEEICEIC—EL, FEOKEBIZKHD,
ERPETLIEEL (BEEEEZRO -5 58
Th 5.

®RKic, Fic 4 H#E (B2 1EMB) oL
72 Ue [3HBROERITFELT, g TEEL TWw 52,

KN DR R DRLT DMl 513 6 TEEI N,
IR Ue 20 5 RKE-BAERERO R TEE D/ NET 2
E U 2N LD EICEERRICEERE L 72 R OIREE & R 1k
5, XBHPDHE 194K 2| L TH 5.

BEETRZ 70 RX > 2 0oz & 2kikE% 3 EE
DBRLU721%, BEERE LTy 7r——HNTHRELUT
DEBRICHEL 72,

RERL ZI7XOTEHELVLHERICREFT Ue. %

X072

KERI-1. £HERE L UWTEROKRE (BRiBHK)

EBRENYy | KE 25.1~35.3g 7 6 Bl ddY RN~
A (RREBREMWEVMA) % 1HE6ILE L T4BERL
7z.

BBy ax7uR¥> (Ue) HK

kb Ue Wih%, SxEHAEKCREBL, #
DB]— T REEDBRIBI 2 EHEWNIZ 0.1~0.4ml/10 g K E
DEFHTHES L GEUEB L USSR EZHEL 2. 28
L 72 A& 300 mg/kg, 600mg/kg, 1g/kg TH 5., *F
BERICIT B AR T BN ES L 72,

KERI-2. & HERE & UTERORE ()

SEERENY | AKE 28.5~36.5g 7 6 Ak ddY R~ Z
P (1218) #EME (608) REBERHLVEBA) %2, Ue iz
F1RF6IEE LC28, MERECIE IBEIEE LT 2EHMF
AL 7.

BB | o 7 0 R X B,

EWi 5 - Ue B1K 150 mg/kg, 300 mg/kg % % 4°C
12 C Tyrode &I 20 BFERE L 72 0 b HAR 2 & LBt
& VBEL MK pH6.9) #2EENICES L TL
BRER P 2, NEEEICIE Tyrode % (pH6.9) %
MR #5172,

KERI-3. <V XDOHFEEBHEEICKIZT Ue 50

2

EBE Y RE25~28g D 6 @ dAY Rt~ 7 =
(RRERSHE VEBA) 2 16X LT IBMEHL 2.

BB ORE © Ue WK 75 mg/kg, 150 mg/kg 52
FEBAEWICHBEL, §&0.63~0.73ml (0.35ml/10
gfkE (=0.1~0.4ml/10gbw D&P) Th 2) % HEhE
WG L7z, MBI AERAER 82 0.6 ml BEEER
572,

HIEBRAE - BEAS Tilting cageFick V=7 20 HF
EE) & (spontaneous motor activity : SMA) # % L
7z. locomotor count ?FL#KIC I Amblometer NEC PC-
8801 mkIl A L 72, ZIB2+1CHEWET1IHOF
fHEE R, WER7— I AT 30 5MEIMG L 72481 8
By Ue. % ERENICIRE L 72, adjustation 304 (Bl
k), BIZEMFE 10 54, RERRM 1804, FH21 BEIE E L
TAJIL, locomotor activity # 04k L 7. (Fic 555
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MDA - e85 fr, %D 10~20 4 =1~2 B OB ERE [ %
Mz T AN L7.) B AMAER > BEAES L
7z.

EERI-4. U.e #2512 &k 5~ 7 2 ® hexobarbital M iR
IERRR DA EDOKRS

EEREI ARE 24.5~29.9g 0 6 HE dAY RiEE~
2 (RrEBRSWLOEA) 2 1F10mE LT3R
L7,

WEBBEY DG | Ue O EBAEKBEEZ BEENIC
BE L7, REBELHEIZ D mg/kg THDH, SRR
hexobarbital 100 mg/kg #H4 & % i Fic# 5 L 72 (pH
11).

K3 . hexobarbital 100 mg/kg.

BE . @D Ue MEBERIZ, Ue 75mg/kg # BRERICH
5.1 30 5444z, AFREAER (C VA L 72 hexobarbital 100
mg/kg & TICHES L 72, @ B 10 ITi2 13 hexobar-
bital DA F E TFICIES L 72, @7 212 BT 5 ER K
DEROBERE, FBLF TORHAR Y, MEREA S & UHE
HERRHE A P 2 0 L 72,

RRIL EAEv MEHEBEE

T Ue 5D E

EERENY | ARE 300~600 g © Hartley BT L E >
P ERB L VA 2EW,

WeEEYy . Ue. 13 Tyrode I8 % F\v» 80~85°C T #Y
L, MHSEE, M B, FohHEAR =8
D®EWERBRL 72,

#% F8 3% | acetylcholine (ACh) dichloride, atropine
sulfate,

Hh DUR I IS = R A

histamine dihydrochloride, chlorpheniramine
maleate, neostigmine bromide,

EBHE QO FE (07 X 285) KfEWEILE y T
[ B B AR AR & Sz P I R EE L, S5RME (isotonic) 2,
IV HEaRE % 2882272, Organ bath A& 10 ml, {EIR 27C,
MR R E L7z, BIERS | isotonic-Transducer No.
20288, Thermal array recorder 90Y103, DC Amplifier
(BA6E) ; Pen recorder (HS7EUERT).

QW BmIEY . Ue 10725 & F3X1072g/ml A 24
DBEBEHR LT 72, ThbbHELK Ue IS TH
¥R e L72942124 80°C T Tyrode 36T 2 1 2 B < 4
L 1~2 BRIMGE, H— 2By G %) 2L 7214,
TEARIC T LR B bR 2 1572, —H0ER TR
P— 7 BB F T TR L2, ZoORBERLY 106
TR AR R RERSHAFHL 2, 1072 g/mlED
pH i 6.35, 10~° g/ml N EEEIT 299 mOsm (cf. saline
Osmolality : 284) TH -7z,

Ue BMEHEREEHW 1 107°~5x107° B L ¥3x107°
~5.4x107* g/ml (final bath B,

st R ERSE - ACh 1077 M; atropine 107°, 1077 M;

histamine 107 M; chlorpheniramine maleate 107¢, 107%,
10~* M; neostigmine bromide 10-°, 1077, 10=°*m (final
bath ).

%320 Tyrode Ak (BAZ mm): NaCl 137.0; KCI
2.70; CaCl,-2H,0 2.50; MgCl, 1.00; NaH,PO,-2H,0
0.40; NaHCO; 2.50; Glucose 5.50,

FEAAERL - B o | E #2549 30 cm L 15~25 cm

DI T 3 ADEAREVER L 72,
T BR B B

1. HHEDHER

BREEAR L 7230k 7 0 R X VI3RS G T, KICHER
Lic < Wik (Bifk) #°% <, BBmiskites <, A%
& D, FIHEAK i—%ﬁ@%{@?f‘% 372D BBIIIES
B EEL SO0, EEBIGERICIIERD He,

EBIIT7 o kX > OBHEEER % Tyrode #i2 Bi&
24 BERR BECE 0 4, W EIEEE O (RS-181V)
T2°C, 12,000 r.p.m. (11,000Xg), 104rfE @7 BE%:
fToiz b2, 2B Wi EERIRLN, Bl
0.45um D7 4 N —TRERBLZEZ A, FRIZIRES
EH IR & - 7z,

FERI-1, -3, 43 7eRx> 2 B8K, -2 Tkl
W2 AW TT-> 72, ik d 5 L9512 l-1&1-2i2Dn»T
IR DRER 21520, EBRI TIE, EWRALREE BRE
WM T 2 iz b 2 ARBROIER %2872,

2. ERIL. Ue BEREABRSEBEOTIIDTEE LV

2HER

FER I-1.

ERE1g/kgip. T, BEHEHAZIIMRE OMEI R
LT h o 2 ht, 2 BRI, MEREEIZATEIER (hang-
ing, standing, running, walking, self-grooming, scrat.
body etc.), E#HEEE (drinking, eating) & ¢ - 72Dz
KL, Ue #5838 X134 7% { % ) HEAER (lying) #1
LD, 24 BERALINIC 6 Bl S FIASET L, 48 BEfELL
WIcED D 1L L7z, BTICELGRBTIE, £59D
&7 (staggering gait), 7 ¥ < %Y
ERER (lying), ARG T (ptosis), FHlE (lacrimation),
T (diarrhea), CIAEHME (b5 WITR) Fx2 @7z

Ue 58600 mg/kg & 1g/kg D W6 HIIc DWW T,
R OER] (BIEHKEN- 7 2 BYEER L 2L 7)) L E
BICHEN 2T 72 & 2 A, REDHEERSEERIZITE L T
BYpo—EEEr RNz,

AEBTHIRCEITITILOE)N ThH b, TEME n=12

(crouching), &

5= 5 (mg/kg) 150 300 600
P 0/12 4/12  7/12  11/12
$ER I-2.

150, 300 mg/kg #H % HER Tyrode B A D <7
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AMEREWEG T, SR 2R E TORTHIR %<,
—RATE O RE QR L L T Ronhdr - 72,
HicH5% 216 el (9 HHE) TUILTHII L, KED
Z4bd -7z (Fig. 2).

Tyrode solution (CRT)
| U?/e. Tyrode Extract

30 - _
s 25F
1§

c

o 20|

£

S 15 L

£

k=

[ .

2 10

>

§ sl
0

150moa/kg

Body-Weight Gain of ddY Mice Treated with Ustil-
ago esculenta at 150 and 300 mg/kg and That with
the Same Doses of Tyrode Solution (Control)

300kg/kg Ave.

Fig. 2.

The corresponding values (U.e.-treatment and con-
trol) in both experiments (150 mg and 300 mg/kg)
were averaged, which is shown in “Ave.” Each col-
umn represents the mean+SE. (Ue n=6).

. (A)
£ 100
E - —O— Saline
9 —@®— 75mg/kg
< 80 —O— 150mg/kg
3 -
3
P 60
= L
3
8 40 |
2 L
=
8 20 | Q%
©
= L
g ok ~%M§ﬂ‘8¢ﬁ€a@ﬂ
S NEPIRPUPI EFERPEN N SIS N RVRR RN ST WU SRR |
é’ -30 0 50 100 150 180
Time (miny
(B)
100 O Control
= 75mg/kg
€ B 150mg/kg
S 80
®
£ 60
3
8
2 40 | T
=
e
_ 20
]
o]
'_
0

Fig.3. (A) Locomotor Activity of ddY Mice during 180

min Test Period

Following 30 min habituation period, animals were
treated with Ustilago esculenta and saline (control).
No significant difference was found between both
groups.

(B) Total Locomotor Activity Counts in Ustilago
esculenta-Treated and Control Groups, Which Were
not Significantly Different

EERI-3. HREEBEICKT S Ue DIEH

10 25 Ri4E12 |52 L 72 locomotor activity counts (mean
n=6) X 180 TR/ EHL, Ue 5 (15 BL U150
mg/kg) & XHEEE (saline) ICAHELZIIRO LN LD -
7z (Fig. 3-A). 72 180 4 total activity 3 IBEEICK
L CHIMEmIZRED N0, BETIE L -7
(Fig. 3-B).

%B& I-4. hexobarbital M fRAE 535

U.e. 75 mg/kg JEIEWN &5 5 & S BB R T, hexobar-
bital lEIREARMH L L OFRBHIcCARER - 72
(Fig. 4).

KRR Ue DENEy MEHERTFBH T B/

A

@ U.e. @ Tyrode BT RELR TERfE O & W IIUHE % 8
#F L7 (Fig.5-A). ZoOEHIZBRER, L LEEBRD
TNTLRETH - 72, Wb, BB, ZEWARELIE
vy MEHER SR I L CRSEOIEER 2" 2
L e bz (Fig. 5-B).

@ENLEY FEHEBFEGERCBWT Ue FET
TlE, ACh DWHES»Hn S 17z (Fig. 5-C).

®@ U.e iE, ®/NE Y FREHES L O 2 DU I
InEEREL, FomARE (5x103g/ml Ue) i ACh

(A) Onset
700 T
600
500 [
400 T
300 [
200
100

T

Time (sec)

(B) Sleeping time
2500 r

2000 |

1500 |

Time (sec)

1000

500

Fig. 4. Influence of Ustilago esculenta on the Time of Onset
(A) and Duration (B) of the Sleep Induced by
Hexobarbital Bromide (100 mg/kg) Subcutane-

ously Injected to Each Group

Corresponding saline groups were only treated with
hexobarbital bromide. F] Control (100 mg/kg hex-
obarbital) and B (75 mg/kg U.e.+100 mg/kg hex-
obarbital). Both parameters were not significantly
different between control and treated groups.
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(A) — 1min ,

t t
w0 xi0! gx10™¢ 107

(B) (9]
E Suspended in Tyrode soluti .
[ Fﬁt?at%deliqlunid in Tyrgg: on 8 acetylcholine
100 150 1
g 2 100t .
c 60 c
2 S
k3t S
£ 40 £
5 & 507
o O
20
without +10°° M atropine  +10”7 M atropine Ue. +Ue.

Fig. 5.
U.e. Extract

(A) Representative Trace of Contractions of Guinea-Pig Ileum Induced by Filtered Liquid of

The contraction was sustained for more than 3 h unless the preparation was washed (not

shown).

(B) Contractions of Guinea-Pig Ileum Induced by Suspended Solution of Ustilago esculenta
and Filtered Liquid of U.e. Extract, and Their Inhibition by Atropine (10~° M, 10~7 m)
Ordinate: contraction as expressed by % of maximum contraction produced by U.e. suspen-
sion in the absence of atropine. Each column represents the mean + S.E. (#2=5).

(C) Influence of the Ustilago esculenta Liquid (102 g/ml) Extracted with Tyrode Solution
on the Acetylcholine (10~7 m)-Induced Contraction of Guinea-Pig Ileum

Ordinate: contraction as expressed by % of control contraction produced by 1077 m acetyl-
choline in the absence of U.e. Each column represents the mean+S.E. (n=8).

DEKRFE (1075m) DR T0%TH 2 Z L 5@Bd b Tz,
F 72, U.e DYEAIT atropine DRIALE IC L 1V #EEK
ICEIR S 7z (Fig. 6-A).

@ histamine 10" M 2 HRE L FT5 L5, Tty M
WEBICH LT Ue i3 4.5%X107% g/ml ¢ & B T histam-
ine 7 80%LL L (n=8) DIHERIEZERT 52 &7
572 (Fig. 7-A). 72 histamine ®{EFI3 chlorphenir-
amine 10 M OFTAALE TIZIZSERICHIR S 17205 Ue &
YEFSIZ 107¢ M @ chlorpheniramine D EALE TIZHE I 1
o7z (Fig. 7). % L T 107* M @ chlorpheniramine #f
ME TlEIEI 2 e (Fig. 8-A). Lo LZd s ACh ok
AL, 107* M 9 chlorpheniramine 7 FjALE CRIFRE (2 #)
HlE N7z & (Fig. 8-B) 7 & 2 #1165 D H)i3 chlorphenir-
amine ¢ atropine BE/ERIC L 2L D EF 2 L5,

® U.e. » BIBIGHE 512, ChE BH 238 ) neostigmine
W0 'MUEDBREICL VMM EING Z L2072 (Fig. 9-
A). neostigmine 107" M iZ & % WiE/EM 2, HEE 51
&0, Ue & ACh & W8 L 72455F % Fig. 9-B 2R 7.

% -
‘2 DFEMIZECCBICEES H 5. RRY

ICEDEZNOEELRICED T (Tase ), 2EHSH
ERTHETREEEEL L UMNEE N T3 [HxxE]
—fEoEFE I, OKRBNFEE (=FH) &L T
“HBHEZBRL, TOOBREET L7210, Q BRBIKEIC
ERTHIRIHNDLNE ‘F2TA R ‘BE (2%
JXI) ERRLTIRADEZIZEL LN, Q' REL IR
ANDBEELTHERIZEL, EREEWTUKIZL2DDIMEL,
WIZZHTRICBNITERZZEC LB VEHELZ { DREEH
b, QODIXEXDF T i EERE D 2 55
L7z,

¥ 725 3 1 < 12 Hippocrates (460?7~377? B.C.) ic ‘2
® LRGN TH D T Phragmites communis NE
RKnZEizconT, ERHFRLLCOARS [F=5% W
ER] 23 “ERBEL EICECERT 54 AR S FEAH
HCESBERSH D, BICRHREE L THWLNR &
SR L Tw 39, Dioscorides (55—#:#gtH A.D.) 1213
HiZe KicE 2 B A Typha latifolia @ 16 Panicula ¢
CKEERBRIZEWT ZEREINTENY, ZnsEED
HEIZ D\ T DFEERIZ BADMEE (HHE) I©bh 2 KEE
fr & Wik QRO KEIREDFE LB HER S,

PEDZECEEL LT, HCEERLLT 4TRE
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(A)

100 - —o0— U.e. Contraction
L —2— Ue. +10 S M/L atropine
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(B)
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20
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Fig.6. (A) Contraction of Guinea-Pig Ileum by the Extract

of Ustilago esculenta as Expressed by % of ACh
(107 m) -Induced Contraction with or without Atrop-
ine Sulfate

(B) Contraction of Guinea-Pig Ileum by Acetyl-
choline as Expressed by % of Maximum Contraction
with or without Atropine

P2, BERAEMELTER)EbNA TS5, ElRofEHIC
DWTHFRIRDE IS, HETH DEWFIKRE, ZoFE
HEORANELT LWL TCE LT GRIR)9, Biw
BEERZL-TCEHET L2055, 22 TH=IES
EDRFEIZB VT, Fiowaxss () ICEEL, F
T3 70 REVICONTORBENRET 2IT-72. &8
EHFIciEae-7a R rodtc, 7eRIr el s
NaENH D (7 v XRX > H Ustilaginales) 13 £ GF4E
LT3,

LRSI OZIREE & I OB O], BREORELSH B
DTHBERPHZEZ LNLEZATHDIY, 72 R¥
150 mg/kg NMBW Tl =7 2D —&ATE), BHIFEZHE
Iz, F 72 75 mg/kg T hexobarbital R {E R 8124 L T
TNOHELE? e o7 (Fig. 3, 4). 2512, B
% F\» T 300 mg/kg # EHENICHRE L T H & FiERICH
ETNEIEP RN T2 722 &), REOMHEWI
Al EHRMEMRE L CRRINERRIEAZEI W
boOrFHEz bNb,

—F, W OFIEEEE IR, M, EEERAT EN

_ (A
100 —o— U.e. contraction
- —e— U.e. + 10°® M chlorpheniramine

80
60

40

Contraction (%)
T

20

4 3 2
-log(g/mi)

»
(&)}

- (B)

| —o— Histamine Contraction
—*—His.+10-6 M chlorpheniramine

1001
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T T T

Contraction (%)
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20

) L L L

10 9 8 7 6 5 4
-log(M/L)

Fig. 7. (A) Contractile Responses of Guinea-Pig Ileum to

the Extract of Ustilago esculenta as Expressed by %
of Histamine (1077 m)-Induced Contraction in the
Presence or Absence of 107°wm Chorpheniramine
Maleate

(B) Contractile Responses to Histamine as Ex-
pressed by % of Maximum Contraction in the Pres-
ence or Absence of 107°m Chlorpheniramine

IERICHT 2ERAPRERIN TS, 22 CREEHEOE
Bl RIZTERZ R, AILEE (77X 28) 2k,
ELVEy MEHEREEH T2 2 R X2 OEEE IR
MafERIC D TN 2 2 72,

ZOFER ACh IR 222 L2 IT % - 72,
Z 113 atropine THH I N 2 2 &, BiCChEM ER
neostigmine NRIALE THMIN L Z L LRI N5,
ACh I#E Bt A%, atropine THEPT & #1L neostigmine FJAL
BECHEE\INDZ LIFARFRTLHRL 72 (Fig.6, 9).
F 727 a R ¥ > DOERIZEREE ? chlorpheniramine 12 K&
N B8 A Z T %2 & & ) histamine B\ 13 histamine 5%
R (H) 20T 5WEORIGEZFEZ 5%\, chlor-
pheniramine (2, HEEICB W Tl atropin BEH 2R~
DT, 7uaRXx > DYEAD chlorpheniramine 107* M T
BLAORBZL B2 >HRICLELDTHS )
(Fig. 8- A). & &} chlorpheniramine ® ACh iz ¥ ¢ 5%
o) »EA LA L 72 (Fig. 8-B).

AE 7 O RX DB EETHEZ LY, Fo%7
BrizEzond, AChlbt & 9B % 5 < peptide
(~27F F) B ESF o alkaloid D & 5 % b oh LA
g, KEMEDE S IZENHRTHEEL TV 2D A
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(A) —0— U.e. Contraction
—e— U.e. +10"* M chlorpheniramine
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Responses both to U.e. (A) and ACh (B) in the
Presence of High Concentration (1074 m) of chlorph-
eniramine

Fig. 8.

Ordinate: contraction as expressed by 9% of histam-
ine (107 m)-induced contraction (A) and of max-
imum contraction produced by ACh (B).

v, ABLAFROE RS 6513 7 v R ¥ > 55 ACh BEER
ERTHWEZ DD D DODBNIE, LTy F o
&0 ACh DHFEEEZRTWE TH 5 DD 13D L7\,

7uRx o T Ey FEBDEEERIZZUTE
BWL AT, SRIDERBR T, Ue BESX1073
g/mlick ¥, ACh1077 M D# 70% DUHEIC & & F » 72,
YERDHERIZHEI L1260 THY, —FHFRENTH- 72
(Fig. 5-A). %< oAl L TR LN 2R 058k
OERMETH L L 2HEZ B E, AEOVERIFHEKE,
ZD L) R ORED L BT, BB E L2567
Dix ACh 2D 3 DT e WITHEHE D E V., RTFEIZE—
BBEnbnTh Y, BIBIHEDE MY, FEFICIZIES
o2, HHRICBIT REHOBEREHAL,ICTLE—
BoWzE L LT, 4BIEEWEDOREN 3 NHNET
HDH,

& ]

FROICELET 2 CBEE O/KMETIZ EE 2 P IRE
XA LW, Lty a2 HESE5 T 2F02
) UBOERERT I EEZB LI LTz, ZOMBEAE

_o— U.e. Contraction 1

—o— +10 9 M neostigmine

(A) —a—  U.e. Contraction 2
—B— +10 7 M neostigmine
140 _
120 L
& 100l
S 8o}
8 60|
€
Q 40 L
O
20 L
0
L L
8 7 6 5 4 3 2
-log(g/ml)
(B) 0 107 M acetyicholine Contraction
g +10 7 neostigmine
200~ 10 -”; /ml U.e. Contraction
B 410° neostigmine

Contraction

ACh. +neostigmine

U.e. +neostigmine

Fig.9. Enhancement of the Response of Guinea-Pig Ileum

to Ustilago esculenta by Neostigmine

(A) Two separate experiments were made (con-
traction 1 and 2) in the absence or presence of
neostigmine (107°wm, 1077 M). Ordinate: contraction
as expressed by % of contraction 2 in the absence of
neostigmine. (B) Effects of neostigmine (1077 m)
on the U.e. and ACh-induced contractions. Ordinate:
contraction as expressed by % of ACh (1077)-
induced contraction in the absence of neostigmine.

A7 raber et 0IJHEn, 242573 THm3
NLDT, ROFEEMEDIEZ LN,

1. #EEPICTEFLa ) ZDL0EEN TS,

2. LANN BT EFANIY CEFRICERT AT T
=2 MCETIWEFEEIN TS, D, FAEENITE
ICHETH 5.

3. ENAEy FEBIDTEFADY) COBEHERTY
BHgInTnb,

B Z ORI RSN, BRI TE s DR
THoEWIRERRD., - T, Z03Ee)zEEERIC
HAAREICH S 2 5 2 EIZREETH 525, BBREVWDL DL
E2 5.

B OB IBERERZDICHRY, FFRRM 7 o R X > D5
BRI THNBA R LIRKE MR BUBRICERBEL £
FLARMEDOBATICHIR IS 2150 £ L zitiAXE®tE (7
BFHEKK) Bz, AFRMBMICHBL BH#FEC L - E
ERIY: NI TSR, SEENEE, R MBHE,
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BEURRNRES o EECR (PAHEEKK), AR
FI#ER (2322774 > E—F %4 KK), Mr.D. Tuazon
(Prof., Univ. of the Philippines), &RZcFKk (EEinEBRK
B ICECHEEERLTT. BICARWRERKE CH IR
A% SEET, Af cm#EmE 2R EHK (2rey
Y KK), EARMAEK (EHEEKK) cECHELzBHL L
TE9.
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