The Myanmar Health Sciences Research Journal, Vol. 3, No. 3, 1991

Pharmacognostical and pharmacological study on

TAW-KYET-THUN reputed for anthelminthic action
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TAW-KYET-THUN, an indigenous Myanmar medicinal plant whose bulb is
being clalmed by the country-folks to be effective in purging
intestinal roundwormsa, was identified to be Urginea indica Kunth.
Phytochemically, it consists of gstercidal and flavonold glyco-
sides. On the in vitro test model of Ascaris suum the 50% aljco-
holic bulb extract indicated its anthelminthic efficacy by signi-
ficantly immobilizing the parasite within Y4-6 hours, with respect
to both the frequency and the magnitude of wotility of the worm;
however, an initial stimulateory actiom on the paresite was
observed, a situation which is urdesirable. Acute toxicity of
the bulb extract tested on mice showed the LD 50s to be 52(41-66)

ng/kg when administered intraperitoneally, and 680(555-833) mg/kg,

orally.
INTRODUCTION

An annual indigenous herbaceous plant
TAW-KYET-THUN, growing naturally in
open fields and sandy soil in Tanyin ,
Pyinmanar, Maymyo and Mandalay, is
medicinally reputed among local people
in Central Myanmar as an anthelminthic
agent when its underground bulb con-
sumed together with jaggery purges
worms. A profusion of Myanmar name
such as TAW-KYET-THUN and PADAING
~-KYET-THUN together with discrepencies
of botanical classification by Hundley &
Chit-Ko-Kao (1) and San-Khin (2). Proper
botanical identification is required to be
made on these specific plants claimed
for its anthelminthic action, to which
appropriate  anthelminthic  investigation
needs to be pursued.

MATERIALS AND METHODS

(1) Plant extraction

The wunderground bulb was collected
during the rairy season in the month of
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August. Botanical identification was made
to both the fresh and dried specimen.
They were extracted with 50% alcohol.
The alcohol soluble portion was concen-
trated and dried under vacuum. The 50%
alcohal extract was chemically tested for
their respective chemical constitutents
using standard chemical methods.

(2) On the anthelminthic activity using A
suum test model

(a) Collection of A. suum

For the in vitro specific screening,' the:
worms were collected from the pigs in-
testine at post-mortem at the slaughter
house. They were picked up free from
mucus and other debris and temporarily
perfused in Tyrode's solution media. The
worms were washed twice with Tyrode's
solution ard were kept at 37°C for at
least one hcur before exposure to the
drug. Worms, both male and female
found vigorous after this, were seiected
for testing.




fb) Set-up of the in yitro prepara-
tion for specific screening

Each selected worm then underwent a
"stocking" process and  mounted for
recording using the method of Goodwin
(3) as maodified by Thawka-Kyin (4}, The
cotton thread was then attached on to
the Myograph Transducer (A-188, £ & M
Instrument  Company, Inc.,  Houston,
Texas, U.5.A.), which was Cirectly
connected o the amplifier ¢f a four
channel direct writting ink recorder
(Physiograph, E & ™M), Motility of the
worm was recorded at suitable time
intervals, on a machine at a speed of 0.l
cm/sec. Measurements on the motility of
the worm were then made on both their
frequency and the magnitude, both before
and after the addition cf test substance
inta the bathing medium. Recordings of
15 minutas session were made at every
hcur throughout each experiment. The
maotility frequency of each indivicual
worm was calculated on  the value
ohtained at the 15 minutes recording
session of each hour, and then expressed
in terms of the percentage of {ts own
"contral"  pre-drug  addition values.
Similarly, the motility magnitude of each
individual woarm was calculated on the
value at the 1% minutes recording session
of each bour (i.e. the average of
contracticn height in mm), and then
expressed in terms of the percentage of
its awn control pre-cdrug addition values.

At least half an hour was allowed for a
worm to settle down before adding a
¢rug. Dosages of the 50% alcohal extract
of U, indica employed was varied from
2-6 'mg/ml final bath concentration in
modified Tyrode's solution. A continuous
recording was taken for two hours after
adding the drug. Then the tracings were
recorded for 15 minutes period every
fiour, up to six hours. Thus, drugs were
left in contact with the worm for the
whole period of observations. Coritrol test
was concurrently performed employing
aonly the Tyrode's solution. The results
were compiled and #nalysed statistically.

(3] On the acute toxicity study using
LDE0 on mice

The acute toxicity test for 50% alcohol
extract of U. indica bulb was carried
out on mice by determining the D50
according to the method of Litchfield &
Wilcoxon {5). Routes of administration
employed were either orally ot intra-
peritoneally. A wide range of dosages
had been employed in both cases, with
a minimum observation for each point
of investigation being 10 animals. The
results obtained were analysed statis-
ticaily.

RESUNLTS

{1) Ptant extraction

The crude extract tested revealed the
presence of steroidal and flavonoid
glycosides which we:e detected gualita-
tively.

{2} On the anthelminthic activity test

The effect of the test agent on the
test model is shown in Figure 1)
Initially there occured all apparent
stimulation of farasite activity resulting
in both the increase in frequency and
the teightening of the magnitude when
compared with that of the control.
However, mobility of the worm reduced
later on resulting in paralysis with
significant immobilization in 4-6 hours
for both the frequency (p<0.005) and
magnitude (p<0.025), after which the
test parasite never recovered ultimately
leading to death. There was no test
parasite that could outlast & hr of the
experimental period, and thereby the
test agent significantly caused (p<0.005)
mortality of the parasite when com-
pared with that of the control. There-
fore the test agent possessed the
anthelminthic activity by effecting both
the morbidity and maortality of the
worm, and the effects were also dose
related.
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Fig. 1. Time coyrse of the effects of Urgenia
indica (Taw-kyet-thun) extract on the
motility (A) and magnitude {(B) of
Ascaris supum,

Ihe motility of the parasite is expressed in
terms of percentage freguency of ifs own
control per 15 min, and the magnitude in
terms of percentage height of contraction of
its awr contrel per 15 min. [Each point
represents the mean of at least {2-6)
observations. Various concentrations of the
drug used are: 2mg/ml (—%=}; & mg/ml (—8=);
and fmg/ml (-}, )

(----Yindicates the average frequency and the
magnitude of control tracing.

fi}) On the acute toxjcity test

The LD50 of the test agent was
detern:ined on mice. When the extract
was administered intraperitoneally the
LS50 was found to be 52 mag/kg, with
a range of 41-66 mg/kg. Using the
oral route of administration, the L.D50
was found to be 680 mg/kg, with a
range of 555-833 mg/kg. Even the
lesser toxicity with the oral route,
that is 0.7 gm/kg was too toxic for
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predetermined safety level of | gm/kg of
crude substance tested. The substance
was therefore found t6 be too toxic if
ever applied to clinical trial in its
present form., S

DISCUSSION

An annual herb, Taw-kyet-thun possessing
ovojd uncerground bulb consisting of
intericr fleshy leaves is a night flowering
plant, It flowers [n the cold season, and
the flowers last only one night. The plant
is devoid of leaves when in blcom, and
the thin I[eaves with paralle]l venation
appears after the flowerirg period, that
is during the rainy season. These charac-
ters agree with the findings of Roxburgh
(6}, Cooke (7), Collett (8), Haines (9)
and Maheshwari (10). The distinctive
histological features of the lower surface
of the inner fieshy Ileaves are the
raphides of calcium oxalate in the form
of acicular bundles and circular stomata
as mentioned in Youngken (l1), Trease
and Evans (12) and Wallis (13). Presence
of steroidal glycoside in this plant was
also in conformity with the informations
gathered from Youngken (11}, Wilson and
Gisvold (14) and Wailis (13). An addition-
al new chemical substance detected was
the flavencid glycoside, where no mention
was being made in any of the literatures
cited. From these taxonomic and pharma-
cognostical characters, this pilant was
confirmed to be Urginea indica Kunth.
commonly known as the Indian squill
beionging to the family Liliaceae,

Based on the results of the in vitro test
model where the definite dose will be €
mg/ml, extrapolation on to human trial
could be expected to an eguivalent of &0
mg/kg body weight. Therefore tre test
agent was very potent for its anthel-
minthic action. A study into its toxicity
was performed using acute toxicity test
on the justification trat anthelminthic
agents are intended to be employed
usually in a single-cose form. Further,

work of administration wasmainly done orally
and therefore the present study had been done



accordingly. An intraperitoneal route of
administration was also irvestigated. The
LD50 orally on mice was found to be
£80 mg/kg, and if extrapolated to men
& ten fold according to Paget and
Barnes (15) reduction had to be allowed
thereby resulting in a narrow thera-
peitic index of approximately 1.3. The
intraperitoneal route of study for the
D50 was performed to study for any
accidental damage along the gastro-
intestinal tract lining which might thus
result  in a direct way of absorption
into the circutation. The latter LDS0
obtained was 52 mg/kg. It was by itself
very close to the therapeutic dose.
Moreover the test agent was lisble to
cause initial stimulation to the parasite
{Figure 2) resulting in increasing
activity of the worm as well as stren-
thening the motor power of the para-
site.
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fig., 7. Effects of lrginea indica (Taw-kyet-

thun) parasite's activity on in vitre
model .

fach column is the mean of 11 observations with
vertical bars indicate standard errors of the
means, for the frequency (@ ) and  magnitude
( B ) of parasite’s motility follewing the
treatment ct 2-6 mg/ml final bath concentra-
tion. Asterisks denote significant level of
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difference when compaged to centrel at Obh,
peing (*) p<0.05 and (. ) p<0.025.

Both these unwanted lasted
far 1-3 hr and therefore it has an
inherent risk to cause complications
such as  intestinal  obstruction and
perforation to the host. In addition, its
narrow therapeutic index is a restraint

to its likely therapeutic values.

responses
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