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Abstract

For a variety of toxic substances, brine shrimp larvae (Artemia salina) are

usually used as a simple bioassay method and it is also applied for natural

product research. The brine shrimp larvae (nauplii ) are obtained by natural

hatching method from Arternia cysts. By using the larvae, the results from

these experiments lead to the lethal dose, LD50 values of extracts of selected

medicinal plants. Activities of a broad range of plant extracts are manifested

as toxicity to the brine shrimp. Screening results with six plant extracts are

compared with pure caffeine. This method is rapid, reliable, inexpensive and

convenient.
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1. Introduction
For the study of the pharmacological activities of natural products, a reliable
and general bioassay method is really needed. The chemical constituents 
which are isolated from medicinal plants, hdve been used in formulation of
medicine. To do so, they must have bioactivity, but nontoxicity of the plant
extract is as equally important as the former.

In this research work, the evaluation of the bioactivities of some
Myanmar medicinal plants using brine shrimp (Artemia salina toxicity test
was studied. A method, utilizing brine shrimp larvae (nauplii), has been
applied to plant extracts in order to facilitate the isolation of biologically
active compounds. This method requires relatively small quantities of
material (0 I g of crude extract and dilution to various concentrations of
sample solutions is made for the test.
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1. 1 Nature of Brine Shrimp (Artemia salina

Myanmar Name Sar-pu-zuhn

English Name Brine shrimp

Scientific Name Artemia salina

Family Artemiidae

The brine shrimp can easily be found in the salt lakes or ponds where the
salinity is always more than that of sea water. In the year 1977 a d onwards,
the brine shrimps are cultured in saline water successfully in Brazil, China,
Thailand, Phillipines and other countries. Newly hatched brine shrimp
(nauplii) are used by commercial hatcheries all over the world and are
considered by experts to be the most nutritious food for baby shrimp and fish.

Kyi Shwe, 1999 

The Arternia larvae can be cultured and studied in the saline water whose
salinity is from 10-20 to 180-220 g1l. The diameter of Artemia cysts is about
0.2 mm. The development of cyst to larva takes 16 to 36 hours. There are
15 stages from larva to mature stage. The initial larva stage is called instar 1.
After 2 hours, it reached to instar 11 stage. Teng Wah Sam, 1993]

The development of intestine is initiated at instar II stage and a yolk is used
for its food, that can survive up to three days. The larvae are red colour n
these days. After that, the larvae are fed with yeast or moss. During 20-35
days the arvae elongated to 8.5 to 9.5 mm and differentiated in sexual organs.
The growth rate depends on salinity conditions. Teng Wah Sam, 1993]

In this research work , instar 11 stage larvae were chosen because of the
starting of intestine development and this stage larvae has quick response and
is more sensitive than other developing stages. The brine shrimp responds
similarly to the corresponding mammalian systems. For example, the DNA-
dependent RNA polymerases of Artemia salina have been shown to be
similar to the mammalian type. Publo N. Solis et al, 1992

The correlation between the three bioassays: brine shrimp toxicity, tumor
inhibition and DNA intercalation was discussed in International Journal of
Pharmacognosy. [ Gupta M. P et al, 19961

2 Methodology

2.1 Preparation of the Test Samples

The selected medicinal plants (six plants) were extracted with methanol and
the crude extracts were evaporated to dryness and the residue was used for
toxicity test. he selected plants were 
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(1) Glycine soja (Pe-poat)

(2) Valeriana wallichii (Kant - ba -lu)

(3) Gymnema sylvestre ( Yar - khan - white

(4) Cleodendrum serratum (Yin-bya -net)

(5) Plumeria acutifolia (Tayoke - sakar - aphyu

(6) Nyclamthes arbortristis (Seik- fa - luu)

2.2 Hatching of Shrimp

The brine shrimp larvae were prepared by natural hatching method from the

Arternia cysts, RED DRAGON TM Brand from Western Brine shrimp Intl,

Inc, USA.

The cysts were hatched within 18 hours. The larvae stage of instar 11 can

be collected by means of pasteur pipette and used for toxicity test for the

samples.

2.3 Required Reagents

Reagents used in these experiments were:

(1) Dimethyl sulphoxide (DMSO)

(2) Sea water or salt water (normal salt 35 g in I Lit)

(3) Sample for test.

2.4 Preparation of Sample Solution

0 I g of each sample was dissolved in 2 ml of dimethyl sulphoxide (DMSO),

and 9.9ml of the sea water was added to .1ml of this DMSO solution to

prepare the 500 ppm and 1 DMSO test solution. This test solution was

diluted to obtain 250, 125, 62.5 and 31.,25 pprn concentrations.

2.5. Toxicity Test of Samples on te Artemia Larvae.

Five wells of the six-welled plate were filled with ml each of the geometri-

cally diluted test solutions and then 10 instar II larvae were added to each

well. One ml of blank (ie. % DMSO solution in the sea water) and 10 instar

II larvae were placed in the last well for comparison Afterwards, the

multiwell plates were stored in the dark room for 24 hours while the

temperature was controlled about 25 ± 1)'C. The multiwell plates were then

restored from the dark room. The validity of the test can be ensured if there
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is no mortality in the control well. The mortality in the test solutions wex
recorded and they are collectively shown in Table 3.

A dose which kills 50% of test organisms, e the L,, value, was
calculated by preparing a graph between log dosage against accumulated
mortality values and also by another method which is plotting log dosage
against mortality percent values.

3. Results and Discussion

3.1 Results

Fifty percent lethal dose, LD 50 values of the selected plant extracts were
calculated by Reed-Muench Method. This procedure assumes that an animal
that survives a given dose would also have survived at any other lower doses
and inversely that an animal that died a certain dose would also have died at
any other higher doses. Teng Wash Sam, 1993]

Table shows the dead and alive data obtained from test series of Tayoke-
sakar-aphyu extract.

Table 1. No. of Alive Dead larvae for residue of MeOH extract of

Tayoke-sakar-aphyu

No. Dosage Alive Dead

1 500 ppm 6 4

2 250 ppm 6 4

3 125 ppm 7 3

4 62.5 pprn 9 1

5 31.25 pprn 10 0

3.1.1. Calculation

By using recorded data, accumulated dead and alive test organisms and
percent mortality were calculated by addition of test organisms from any one
group to that of other higher or lower dose in the range of dose tested.

For example, the data for Tayoke-sakar-aphyu extract was shown in
Table 2.
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Table 2 Accumulated dead, alive Mortality for residue MeOR extract of

Tayoke-sakar-aphyu

No. Dose Log Dead Alive Accumulated Accumulated Ratio Mortality

ppm Dose Alive Dead Dead:Total %

1 500 2.699 4 6 12 6 12:18 67

2 250 2 398 4 6 8 12 8:20 40

3 125 2.097 3 7 4 19 4:23 17

4 62.5 1.796 1 9 1 28 1:29 3

5 31.25 1.495 0 10 0 38 0:38 0

To determine the value of lethal dose for selected plant extracts two
graphic procedures were carried out. First procedure plots accumulated dead
& alive on the same axis against log dosage, i.e. accumulated number vs log
dosage. Two curves will cross at the dose where the numbers of survivors
is equal to the number of deaths. This value was used to estimate the median
tolerance, i.e. LD 50'

For example, referring to the data (Table 2 for Toyoke-sakar-aphyu
extract, this graph was shown in Figure (1). According to Figure (1), Toyoke-
sakar-aphyu extract gave median tolerance at 383 ppm.

LD 50 value obtained from Figure (1) was rechecked by second plot. This
plot is drawn percent mortality against log - dose The dosage at 50%
mortality is obtained by intersection. 7gure 2) represents the second graph
forToyoke-sakar-aphyu. LD50 values of tested extracts which were derived
from two graphic procedure are shown in Table 3 

Table 3 LD so values of tested MeOff extract

No. Name of Plant LD50 (ppm.

1 . Glycine soja (Pe-poat) 501

2. Valeriana wallichii (Kant -ba-lu) 437

3 Gymnema sylvestre (Yar-khan-white) 178

4. Cleodendrum serratum (Yin-bya-net) 341

5. Plumeria aculifolia (Tayoke -sakar-aphyu) 335
6. Nyctanthes arbortristis (Seik - fa - luu) 585

7. Caffeine crystal 348
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Figure 1. Accumulated Numbers vs Log dosage for Tayoke-sakar-aphyu, Estimation
of LD 50 by plotting the Reed-Muench accumulated deaths and survivors

3.2. Discussion

The values of LD 50 obtained from the recorded data were compared with that

of caffeine crystals (easily isolated from Camellia species), which is

commonly used all over the world. LD 50 value of caffeine is found to be 348

ppm. LD 50 value of caffeine in the literature is 306 ppm (Meyer B.N, 1982)

and there is a slight and negligible difference between local data and that of

the reference.

In general, the smaller the LD 50 value is, the more toxic the material is.

Among these plants, Cleodendrum serratum and Plumeria acutifolia have

nearly the same LD 50 values as caffeine, 341 ppm and 335 prn respectively.

Therefore, they may be used in formulation of traditional medicine safely.

The MeOH extracts of the Glycine soja, and Nyctanthes arbortristis were

modified to 1000 ppm due to their LD 50 values which cannot be obtained

within 31.25 to 500 ppm. Their LD 50 values are found to be 501 ppm and 585
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Fig 2 Mortality vs Log dosage for Tayoke-sakar-aphyu, Estimation of LD., by a plot
of percent mortality against dosage

ppm (low toxic), and then the LDSO of Valeriana wallichii is found to be 437

ppm, which are more than that of the caffeine used for standard. Therefore,

these three plants may be used for men.

Among the selected plants, Gymnema sylvestre has the least LD 50 value,

i.e. 178 pprn.and, consequently it should be checked by other available

methods.

4. Conclusion

In the screening for cytotoxicity of the extracts of mdicinal plants, the

method described above is simple, rapid and inexpensive. The test organism

is readily available in the market and easy to culture. It has the advantage of

requiring only small amount (0. 1 g) of extract. Consequently, the brine

shrimp is a reliable detector of biological activity for pharmaceutical re-
search.
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