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Many Malaysian plants that have been used in medicine by the local people are
described in Burkill’s ‘“ Dictionary of the Economic Products of the Malay Peninsula.”
Further information on Malaysian medicinal and poisonous plants can be found in
‘““Malay Poisons and Charm Cures,”® ‘“On Chinese Medicine,” ® ‘“Malay Village
Medicine,””® and ‘‘ The Medical Book of Malayan Medicine.””®

Douglas and Kiang,® Kiang, ef a/.” and Amarasingham, ¢f ¢/.® have recently reported
the results of screening Malayan plants for the presence of alkaloids, while Lin® has
investigated the nature of certain Malaysian dart poisons.

In this paper we report the results of preliminary pharmacological tests carried out
on the crude extracts of a number of Malayan and Singapore plants comprising 89
species, 82 genera and 40 families, The extracts were tested for antimicrobial activity,
toxicity, and antitumor activity.

We have also taken the opportunity of carrying out spot tests for the presence of
alkaloids, phenolic substances, amino acids and peptides, reducing sugars, and acidic
and basic substances. These tests were made after the extracts had been subjected to
filter paper or thin-layer chromatography.

The experimental methods are described below and the results are summarised in
Table 1.

Experimental Methods

1. Preparation of Crude Extracts
The plants were collected in Singapore and the west and southwest coast of Malaya from December

*1 Katahira—cho, Sendai (P&, £ 4« KE—).

*2 Singapore, Malaysia.

*3 Otsuka, Tokyo (FiiR %, k% ).

#t Juso-nishinocho, Higashiyodogawa-ku, Osaka (#pE 52, WIEY, #4a B, B& Z#, B8 3.
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in 1960).

4) L H. Burkill and M. Haniff : Ibid., 167.

5) Translated by Inche’ Ismail Munshi: Ibid., 333.

6) B. Douglas and A.K. Kiang : Malayan Pharmaceutical Journal, 6, 138 (1957).

7) A.K. Kiang, B. Douglas, F. Morsingh : J. Pharm. Pharmacol., 13, 98 (1961).

8) D. Amarasingham, N.G. Bisset, A.H. Millard, M.C. Woods : Economic Botany, 18, 270 (1964).

9) R.C.Y. Lin: Proc. Alumni Assoc., Malaya, 4, 281 (1951); Brit. J. Pharmacol., 10, 247 (1955), 12,
265 (1957). R.C.Y. Lin and G.C. Whittow : Ibid., 15, 440 (1960).

NII-Electronic Library Service



883

N..

— 0601<< — — — — — — + 0¥ S AIINVE) 1O DNIY] SiSuayviad vifjomnvyy
- o 000T< + - + + — - + LYl S-1
+ 0001< - - + + - + ¥ LT ed ‘NNIT DSRIQ0 DILWLR]J
— 0001< — - — —_ — — + 9°¢ S ATIATY SISULNGDFULS DISGOd]
— 0001< — — — — F + + eel i 4 *MOOY] D4O}1xv] DAI(T
- 0001< + — - - + + - 491 S-1
- o 0001< - - - - - + F L'8 S "NIZIVD) WD[IOPO V429420
- 0001< + - + - + + - (A ! MO0 D10 tliou DPUDMD]]Y
oeaoruLoody
- 000T~00¢S - - + + + — - 761 T
— e 008 — - + + + —_ F 88 i 007 SISUAUIYD SOULSI(T
- 05¢~4ct - - - — + + + 661 S
- q 0001< - - + + + + + G'91 ed
— 000T< — — + + F -+ T 182 1 TV WMRIDLOPO WNITUDUD)
- o 005~05¢ + - - - + - + 9v S
¥ 0001~00S - - + + + - - 0°'8 T-8
+ 0001~00S + + + + + - - £°¢l T
- 2 egI~G'z9 _ _ — — + — F v 14-1 ANOTY SUD]0IADNS SALIOGDILY
9B30BUOUY
- 0001< -+ + + + + - - 791 1 “TUVE DYOUSIp Do]AYgosiuy
! seaoeo[Aydosiuy
- 0001< - - - — — - + G991 S
F 00S~0SZ -+ — + + + — F €61 T *LE0DS DUDISPOOM DIOYALLOUD]IP]
SBOIBIPIBIRUY
+ 000T~009 + - + + + - + 8¢l S
- 0001< - — + + F F - 7261 1 NYAIY] DaULI200 DIUGOID[
¥ 0001< + — + + + F + 6°21 M SEAN VIVINIUDE SIYGDALTOLPUY
- 000T< - — - - - - T 001 S
- 0001< — ~ - - + - - L°Ig g
- 0001~00S - - - - + - - 76 S—1 *NNITT SHOf10L SHYJUDIY
9BDRYIURIY
wo} 8Y/Bw QT smp3F 302 smo4 sy 94 1 a (%)
(sx)Jowr -dwAg pojewysy -macd CH  -wo'S -gus g od
MR £3101X0] 9Oy 1RIqOIDIU-1UY pwmo.@ red e
189] 10BIIXQ
189} [edISo[org [esrayy)y 3o PpRIA

9¢
4
14
€¢
44
13
02
61

81

91
ST
48
€1
¢l
11
01

b~

N M 0 O

“ON
ordweg

(s1oe1IX0 TOoURYOW %(G) SUTUSLIOS JO SINSOY

‘] a1avy,

NII-Electronic Library Service



Vol. 13 (1965)

HHAHHH

I

[ H P +HH

+ H I

884

000T<< - - - - - - - 6°¢ d LS

0001< — — + + — — —_ 7°C S *NONORY 2]10048 wnsoyivydoy 9g
SBOUTUIRIS)

0001< - - - - + - + G'61 S-1 qs

0001< + — —_ — + + — c7Z S ASAVEY] YSUIISIINL[ D]0AIDIS 44
SBIOBIUSPOON)

000I~008 - — =+ - F - + 69 S 5341

S61~S"29 + — + -+ + — - 6°€1 ed Gs

0001<< + + + + + - - ¥°61 1 OV VIR DGO)I4) DIUDADIDI 18

0001<< — - -+ + ¥ - - 0°0¢g S-1 0g

Z°'18~9°CI + — + 4 + - — 6°cI eg ‘NNIT DYI0]InSY DI4DI20I0X5] 67

0001 - - + + - + - '8 " *NNIT Y[DondL] piqL0Ygng] 87

000T< + — + + — — ¥ 0°'8 7 *NNI] WnL0nbUy DIqL0YGRsT A4

09¢~S21 + - + + + = + 9’y S 9¥

0001~008 + + + + + + + 6°SL T NLEEVY) SppuLdYlo voyquiT Sy

000I~008 - - - - + - + G'6 M 4X0y DL NOf U010+ 47

000T~008 + - + + + + + 9°6 q ey

008< - - - + - + + 1°6 g! av

0001< — _ — — — 4 T e'1 S ‘ENJOE(J wIvR0o vijapiid v
aroorIqIoydnyg

0§¢~9ct + - -+ -+ + - - ¢el S ov

0§6~4a21 + - + + + - + V°eg S-1 AT 4070951p S04EGS0UT 6€
orodRUSqH

000T~00S - - - - + - - 8°01 i NN 2oput vl 8¢
9BIOBIU([I(]

009~05¢2 - - + + + - - §°8¢ S-1 "0a v4011q vY2Pap 28
aeysedwo)

0001 + - + - + - + 6°.2¢ T 9¢

09¢~S21 - - + - + - + 06 S '0d saproursd vwVILS ge
9BIDBIISBIID

0001<< - — =+ - + - + G91 M [£3

0001< + — — — F — + 0°61 S-1 1844 240}f2510] DULOJOST ee
oeode[nURdWIR)

000T< — — — - T T ¥ LG u ANOVY DMLIIADUL DIUOSADIULT A

000T< — - + + + F -+ €01 S-1 1e

000T< - - - + + - + G 91 d TV DUDISOYDY D1 o€

0001~008 — - - - - F + 021 S "Ly poqun3ls s1go4101n) 62
orooeperdo[osy

000T< - - - - + - + Sy S 8¢

000T< — — — — — — - 6°SI eq LLOHOG WNIIUDTLS MWNUMILGLGT 2

98BIy

NII-Electronic Library Service



885

HAHHH

H H +H H |

| HHHH

+ H
L«

+
< 0

I

-+ H

No.

000T<
0001~00S
0001~00S
G'¢9~¢’1¢

0001<
0001<

000T~00S
00S

0001~00S
0001~00S

S61~G7¢9

14
0001<

00S~05¢
05¢~9¢1
0001<
008~0S¢
¥'69~¢’1€
000T<
0001<
0001<
000T<
09¢~92cT
0001~008

00S§~08¢2
0001~009

000T<

0001~009

0001<
000T<
000T<

b+ + |
o+
I
b0 b
N

I

!

H
[TelRte)
o <

[+
+

+ +

E=
S

+
+ o

+

| -+
+

— 0

S~

Lo

|
l

l

4

|
o

|+ + |

|4+

L+ o+
|
|-

- N

—

|-

—i

+ bt

L4+ 1+ |

| H 4
OB DM 0N NN
o e o 16 06 S G nd o 03

.{A
N i

+ +
-H

-1
HH

+

H

+
-1 !

+ ok

+ 4+ +

A0y SISUIUDING DGDAD))
9BadBIPPIN

*NNITT D1]0f1quoYys DpLS
9BIDBATRIN

AV DONDIS DIy d ooy
oeaoery3idieN
*NNIT] SIULLIUL DIUOSMD ]

SUaJ VS01394dS DIMI0AISLITDT

9BaORIYIAT

NNIT] SHAPUDIUIG SHYJUDAOT

9e90BYUBIO]

"HINE SUDSa]2 WNIuLIs]or)

“GX0Y SUDATDLL DIDASD]
seaoerue3o
“ATUM DIDUULY DIZIADNIS

NIVYJ DSuiarf wniqopjadraylg

‘HINGY DIDIGIS DSOMLLN
*NNI] DINSALY DA2fOSIPU]
‘NIAVY DIGaL X10]a(J
‘A DIVLLIS DIAD]D]I0L])

AV DIMDIS DISSDD)

"DLITd3 SISUIUMDULINS DAIPUY

(-p3u02) sesourunda]

‘NN Y SUMLO[IDINILUND DIIDIY

oesouTwIngs]

sag Y powmwilaz SvONaT
sejerqe]

"NNI] DaLLdf DNSAP
QrISININD

FWOTG ULNL]OL1ID] WNJIUL)
9B9ORIoUL)

88
L8
98
a8

¥8
€8

a8
18

08
62

84

L4
94

S
Vi
€
Gl
T4
02
69
89
19
99
g9

79
€9

29

19

09
69
89

NII-Electronic Library Service



13 (1965)

Vol.

886

HH HH

(A I A

| + +HH T HH HH  H

|+ | -+ +H

-+

s Q

000T<
0G6~S31
0001~009
00S~0S3
0001<
0001<<
§'g9~¢'1¢e
00S
0001~008
0001~008

000T<
000T<<
0001<
0001<<
0001

0001<<

009~053

G'29~¢€°1¢
000T<

000I~00S
000T~009
005~0S¢
005~05¢
0S6~G2T

000T~00S

0001~008

§'69~¢c'1¢
0001<
096~S21

000I<
0001<
¢'1e~9°S1

L+ 1+

by

|

+ 4+ ++ ++

o+ o+ o+

+

-+

+

R eSS

|

+

|

+ +

+ EEE 4

I+ =+

|+ + -+

+

S

A1

+

bR

_}_

.i_. _i_

+

H -+

A+ - -H

|

-

|

1

+

|

l

A H

l

+ U

l

i

Do w D6
3] Q

NoOWwHFhENDHIO~O
— N N

™~

1€l

o ©
< e
Ao

0D W oo N
@ <0 d o
IR

—

9°€l

Ot~ N Ny O
S WY 08D ®©
X — —

1

v w2
t
R [ N S A

]
i

o f

=

CHINEG DAOYISUIP DIPUDY
“IHV A DAQD]E DPUIDSSHI

CNNITT D2]0f14710 DPULLOPT
O DPULLOUL DIDULINTT

“TIV M DID]]2414D0 S1I0APIL]
("pyuop) evadergny

"NNIT DUDOLLOMD DFLUIL)

“TIV AN DIDULLDD DIUIPADE)
arooRIqNY

‘MG URIDUIMNAD WNIGOLDUI(T
9B30BPIYIIN

G907 DIDULTADUM—~0Q LD SIYIUIGIN
oeadeyjuodoN;

"Wy powvapnl viuaSnig
QBoORIIAIN
NIV g D DIV]]2idnId 2UISLAPAT

VIV AN D20D]UdULDA DSIDIA]

“ANDHT, DI1qgL]]o DISIpAY
QBOOBUISIAN

CTAV AN DUDILIYOOL] DUMIUS]
OBIDBIIISLIAIN

*QA003] DIPSU0]2 DUI0]S
9BIDBIOIN

SYSIN] DIND]OLO]YD DILNDAGLT
SUAIIN UWLHUDIYIL]]DIT ULNIHLISO)
9eaRWISdSIUSIA

oNIY DAY JoLovUut DULIING
("prucn) oeederely

021
61T
811
L1T
91T
SI1
VIl
€11
cIt
111

01T
601
801
201
901

S0T

701

€01
301

10T
00T
66
36
L6

96

<6

¥6
€6

16
06
68

NII-Electronic Library Service



887

snweyiydoxs :p (UOMODIS [Ie} O {BSOYIIBIP :( {UOIS[NATOD O[UO[D pue d1uo} :e ‘swojdwig
Do d oM ({PIBYOINGg-UUBWIISYSITY ] {yiopueleiq ‘juedeoy

: R 'SOUIA A (SPO9S :9Q fs3mal :  ssaoyoqid g umumk»o.u T 1d :
mwxumﬁuoaw‘".wmhmnmxuw@"mmnﬂoﬁs"Buwooanvgmmﬁoumwawwgymﬂ"wnuumﬁwum"wuwm\&ma”\H.ﬁwmucﬁm

] +H

H H

I

| H +

| H

| HHH
® 8

No.

0001T<< — — + - + + F F 8°Go S-1 : 161
0001 - - + - + + + g7l S AWATG WHL]OL200D] UOLPUIPOLI]D) 0ST
000T<< — - + + + + — 9°¢9 A 671
000I<<  — - + + + * + 71 S : 8v1
000T<< - — + + + F ¥ 0°G% i ENATG DG]D DIUUIINY pA4N
wdoumﬁuﬂ.HOP
00S~0S¢ - - =+ - + - - 6°8 M NN D2JOfsui]n DAGUATL] A
OMOUN&@GHSM\
Go1~G 39 - — + + + — + LS S SvI
000T<< —_ — + —_ + ¥ T G6 1 *SSOf DSOJUIUIO] DINILE) 44l
9BOORI[LT,
005~ 083 - - - - - - - 81T T eyl
§'c9~<C'1g - - - - - - + 8°C S VIANF 19 LLIOHOG wpijtu )]0 44N
omooﬁﬁﬂo'ﬁonwm
0001<< — - + + + + + 9°¢ S I 48
0001<< — — - — F F -+ I°IT 4 °‘S-1 ‘MG WNALO0] WNUD]OS WAl
0001 + - - - * + + 7°e S T 9SU2UYI Wntof] 681
9La0BUBIOSg
00S~0S2 + — + + + — + 8°L1 1 8¢T
00S~0Sg - - + - -+ - —+ S°1IT S NNITT D704DS SPAYOY LeT
sesoriodeg
000T<< - - — - - F + 0°21 edq 9¢1
000T<< — —_ + + + - + 0°0¢ g MoV pionauvd vAVLInp] 141
0001<< — - - - + - + (17 S vel
0001<< — - — + — — + €6l S-1 VaNI0)) D]y dpinad Stuisoaf)o) el
Ge1~S'29 + - + + + ¥ - ¢'1I g (A1
0001<< + - -+ + + - - G°11 1 HINGG pUDIYSTANGX0Y DIPOGT] 18T
orooeImy
GcI~<8'29 + - -+ + - —+ - 1°92 PM "HLEOY] DUDVGTANGXOY DIADIU[) 0¢t
G'29~3c'I¢g - = -+ - + + -+ 11 °S 621
G '1e~9°q1 - - — + + - + 8°6 S 821
0001<< - - - - - - -+ 9°'T b | 23T
0001 - - - - + - - S°¢ 1 DI BpodoL27d DLADIU)) 921
mNH\/\m .Nw — — + - -+ “+ = O.BH I qﬁmmmw};_‘. @QQ\.@%&QN kaﬁwﬁb mNH
0001~S21 - - - - - -+ + ¥°'6 S-1 TLETVA SHUDIYIIVAL SHIUOWLL ] ¥e1
ST gAY - - - - - + + 0°01 S a0 psouids vipuvy AN
0001 + - - + + + + 6°81 g (A4
0001 < — - - - - + + v'e S ‘O PYUvLIDUL DIPUDY 181

NII-Electronic Library Service



888 Vol. 13 (1965)

1961 to March 1962. Whenever possible, h. barium specimens were prepared and deposited at Herbaria
in Research Laboratories, Takeda Chemical .adustries, Ltd. The various parts of each plant were air
dried and ground to a fine powder, and a 300 g. portion of the powdered plant material was extracted three
times with 700 ml. of 50% (v/v) aqueous methanol by refluxing for one hour on a water bath kept at 80°
The combined filtrates were concentrated iz vacuo to dryness to give the crude extract.

2. Preliminary Chemical Tests

a) Filter paper chromatography. About 5pl. of a solution of the crude extract in methanol (ca.
5 mg./ml.) was applied on Toyo Roshi filter paper No. 51 (7 cm. x 30 cm.) at 2 cm. intervals. After drying,
the chromatograph was developed according to the method of Sasakawa,’® by employing a 4:1:5 mixture
of butanol-acetic acid-water.

Each specimen was appiled to separate strips for spraying with the following reagents : (i) Dragen-
dorff (alkaloids); (ii) 2% aqueous FeCl; solution (phenolics); (iii) ninhydrin (amino acids and peptides); (iv)
aniline hydrogen phthalate (reducing sugars); (v) 0.04% aqueous ethanol solution of bromocresol green
{acidic and basic substances).

However, since most samples gave positive reactions with the ninhydrin, aniline hydrogen phthalate,
and bromocresol green reagents, the results of these nonspecific reagents are omitted from Table I.

b) Thin-layer chromatography. Moist silica gel was spread over a glass plate (7 cm. x 20 cm.) which
was then heated at 110° for 1 hr. About 5 pl. of the sample solution (25 mg./ml.) was applied in small
spots at 2cm. intervals and 3cm. from one end of the plate. The plate was developed for about 40 min.
with a mixture of 1:1 chloroform-methanol until the solvent front was 2 cm. from the top. After drying,
the plate was sprayed with the following reagents : (i) Dragendorff reagent (alkaloids) and (ii) Liebermann-
Burchard reagent (steroids).

3. Antimicrobial Tests

Each crude extract was dissolved in 309 (v/v) aqueous methanol, and the solutions were diluted to
a concentration of 10 mg./ml. The inhibition of growth of the bacterium or fungus was assayed according
to the agar streak-dilution method.’» The strains of bacteria and fungi used were as follows :

No. 1 Bacillus subtilis PCI 219

No. 2 Staphylococcus aureus FDA 209P
No. 3 Escherichia coli IFO 3044

No. 4  Proteus vulgaris IFO 0337

No. 5 Aspergillus niger IFO 6342

No. 6  Penicillium luteum IFO 6345
No. 7 Mucor spinescens IFO 6350

No. 8 Candida albicans IFO 0601

Bacteria Nos. 1~4 were incubated on agar medium at pH 6.0 at 33° for 18 hr., while the fungi
Nos. 5~8 were incubated on sucrose-potato-agar at pH 6.0 at 25° for 3 days. However, the results on
the four fungi are not listed in the Table because almost all samples had no effect (see Conclusions).

The results of the assays are expressed by the following notations : Inhibition of growth at concent-
rations of 1~4.9 mg./ml. of the crude extract is expressed by (4); at concentrations of 5~10 mg. /ml.,
(+); and no inhibition noticed at concentrations of 10 mg./ml., (—).

4. Toxicity Tests

Four-week old male mice (CF; strain) were employed. The crude extracts were made into 20 mg./ml.
Acacia gum emulsions, which were injected intraperitoneally into three mice, the dosage being 0.5 ml./
10g. The symptoms were observed after 5~7 hr. and any deaths within 72 hr. were noted. When
this dosage (equivalent to 1000 mg./kg.) proved fatal, the tests were repeated with different mice using a
stepwise reduction of the dose to one half, one fourth, and so on, until no death was observed within
72 hr.

5. Antitumor Activity

Yoshida sarcoma cells (0.1 ml. or 107) were transplanted into the abdominal cavity of five-week old
Donryu rats, each weighing about 100 g. The crude plant extracts were made into 200 mg. /ml. Acacia
gum emulsions, which were injected intraperitoneally (dosage, 0.5ml./100g. or 1000 mg./kg.) three days
after the transplantation. If the rats died within 48 hr. of injection, the dosage was decreased in sequence
' as mentioned above.

After 6, 24, and 48 hr. of injection, a droplet of tumor ascites was aspirated off with a glass capillary.
The Giemsa-stained smear was checked under a microscope, and morphological changes were followed.

10) Y. Sasakawa : Yakugaku Zasshi, 74, 721 (1954).
11) S.A. Waksman : ‘“Microbial Antagonisms and Antibiotic Substances,”” p. 69, The Commonwealth

Fund, New York, 1945.
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The extracts giving distinct cellular changes are assigned (+4-); those giving slight cellular changes
(+); and those giving negative results (—).

Conclusion

The results are summarized in Table I and are discussed briefly below.

1. Chemical Tests

Almost all samples gave positive reactions with the ninhydrin, aniline hydrogen
phthalate and bromorcresol green reagents. The results obtained with these reagents
are considered non-specific and do not appear in the Table.

Forty-six samples showed a positive reaction towards the Dragendorff reagent
Those giving an especially strong reation were leaves, stems and whole plant of Isofoma
longifiora PresL (Campanulaceae), and the bark of Coscinium wallichianum Miers (Menis-
permaceae).

Thirty-seven samples gave a positive Liebermann-Burchard reaction. The strongest
reaction was observed with the stems of Cerbera odollam GAERTN. (Apocynaceae).

Eighty-five samples responded positively towards ferric chloride. The samples
giving a strong reaction were leaves of Diospyros discolor WILLD. (Ebenaceae), leaves of
Macaranga triioba MugLL.-Arc. (Euphorbiaceae), roots and bark of Acacia auriculaeformis
A. Cunn. (Leguminosae), bark of Carapa guianensis AusL. (Meliaceae), leaves of Fibraurea
chloroleuca Miers (Menispermaceae), leaves of Mussaenda glabra VAHL (Rubiaceae), and
fruits 'of Genipa americana LinN. (Rubiaceae).

2. Antimicrobial Activity

The highest antimicrobial activity observed was (H), 7.e. growth inhibition as con-
centrations of 1~4.9 mg./ml., in the samples shown in Table I.

Tasie II. Plant Extracts Having (H-) Effect against Microbes
Active against Bacillus subtilis

Exocoecaria agallocha Liny. (Euphorbiaceae) (bark)

Lawsonia inermis Linn. (Lythraceae) (flower)

Nepenthes arbo-marginata Loss. (Nepenthaceae) (leaves and stems)

Gardenia carinata WarL. (Rubiaceae) (leaves, stems, bark)

Avicennia alba Brume (Verbenaceae) (stems) Active against Staphylococcus aureus
Acacia auriculaeformis A. Cunn. (Leguminosae) (root and bark)

Lawsonia inermis Lixn. (Lythraceae) (leaves and stems)

Gardenia carinata WarL. (Rubiaceae) (leaves)

Avicennia alba BLume (Verbenaceae) (leaves)

The only samples showing (+) activity (i. e., at concentrations of 5~10 mg./ml.) against
~~fungi are listed in Table I None were active against Asp. niger.

Tasee . Plant Extracts Having (+) Effect against Fungi

Stems of Coscinium wallichianum Miers (Menispermaceae) : " P. luteum, C. albicans.
Bark of Fibraurea chloroleuca Miers (Menispermaceae) : M. spinescens.
Stems of Solanum torvum Sw. (Solanaceae) : M. spinescens, C. albicans.

8. Toxicity

About half of the samples had an LD;, value exceeding 1000 mg./kg. Nineteen
samples having an LD;, of less than 125 mg./kg. and, therefore, high toxicity are shown
in*Table I. The symptoms observed after injections were, in most cases, stretching,

NII-Electronic Library Service



890 Vol. 13 (1965)

increase of respiration rate, Ataxia, anorexia and crouching with pilo-erection. Besides
these, 19 samples caused tonic and clonic convulsion, 21 caused diarrhoea, 12 caused
tail erection and 10 caused exophthalmus,.

4. Antitumor Activity

None showed conspicuous cellular activity against Yoshida sarcoma. However, 62
samples (41%) showed weak activity, which is represented by (%) in Table I. The
cytological effects observed were destruction of tumor cells, appearance of vacuoles in
cytoplasma and di- or poly-nuclear cells. A high rate of appearance (53 out of 62
samples) of di-nuclear cells was observed.

The authors are grateful to the following members of the Takeda Chemical Industries for their
generous support, encouragement, and technical assistance : Mr. C. Takeda, President; Dr. S. Tatsuoka,
Director of Research Laboratories; Dr. K. Kanazawa, Assistant Director of Research Laboratories; Drs.
T. Kusaka and K. Tanaka, Head of Section; Mr. R. Hatta, Director of Kyoto Takeda XHerbal Garden;
Dr. K. Kajiwara, Y. Aramaki, T. Matsuoka, K. Kikuchi, Mr. M. Sakai and Mr. S. Imai.

Summary

Preliminary results of the screening of Malaysian and Singapore plants comprising
89 species, 82 genera and 40 families are reported. The extracts were tested for antimic-
robial activity, toxicity and antitumor activity, and spot tests have also been carried
out for testing the presence of alkaloids, phenolic substances, amino acids, reducing
sugars, and acidic and basic substances.
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Nobusulke Kawano, Michiko Hirai, and Atsuko Kaneko :
Preparative Methods of 4-Methoxy-2,6-dinitrophenol.

(Pharmaceutical Faculty, University of Nagasaki*')

The title compound (I) has been reported to be formed by the following methods ¢ (i)
the direct nitration’® of 4-methoxyphenol, (ii) the methylation®® of 2,6-dinitrohydro-
quinone with dimethyl sulfate in a alkaline solution, and (iii) the alkaline degradation®
of a nitramine (I). However, the nitration (i) is much suffered from a oxidative side-
reaction to give a black tar, the methylation (ii) is so difficult because of the instability
of 2,6-dinitrohydroguinone in alkaline medium, and the degradation (iii) is not suitable
for a practical preparation. We report now two preparative methods.

The first one is the nitration of 2-anitro-4-methoxyphenc! (i) which is prepared from
1,4-dimethoxybenzene by the direction of Robinson and Smith.® Two step nitration

*1 4-23 Bunkyo-cho, Nagasaki (¥ E8), ¥itmT, &FET).
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