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- SCREENING O. .AILIPPINE MEDICINAL PLANTS FOR ANTICANCL SENTS USING CCNSC PROTOCOLS'?
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i
.SUMMARY } '%

Extracts of 7 species of plants used locally in the Philippines to ;

treat cancer were screened for the presence of antitumor activity in i

leukemia L1210, leukemia P388, Sarcoma 180, Adenocarcinoma 755, !

and Walker carcinosarcoma 256 (intramuscular). Althcugh treatment [

with extracts of all of the plants resuited in some inhibition of growth

in one or more of the tumor systems, none of the plant extracts met a

the criteria for effectiveness established for these screens in the program {

~of the Cancer Chemotherapy National Service Center. i

The Cancer Chemotherapy National Service Center (CCNSC) has published 13 reports (1) dealiné with plant extracts which
failed to demonstrate sufficient activity in one or more primary screening systems to warrant additional investigation. In the most
recent report of Abbott-et al (1) almiost all of a variety of plant extracts were tested against Sarcoma 180 (S-l 80), Adenocarcinoma 755
(Ca755), leukemia L1210 (L1210), and KB cells in culture. Some tests were also done with Dunning ascites leukemia, Lewis lung
carcinoma, Walker carcinosarcoma 256 (mtramuscular), human sarcoma HS1, Friend virus leukemia, Pl798 tymphosarcoma, and
‘Murphy-Sturm lymphosarcoma. In these scrcemng studies the extracts were derived from plan(s collemed from many parts of the
world; however, no collections were made frorh the Philippines. Nonetheless, some of the extracts used came from the same species of
plants reported by Masilungan et al (2) to possess some anticancer activity against Ehzlich ascites tumor cells Since the constitution of
a plant may be influenced by alterations in geographic locale including attendant variations in soil, water, temperalure. sunlight, etc, it
was considered of interest to conduct additional screening tests with extracts from Philippine medicinal plnnts listed by Quisumbing
(3), and used locally against a variety of malignant diseases.

In the present study the éxtracts of i’hilippine medicinal plants were tested for their inhibitory effect on L1210, S180, Ca755,
Walker.carcinosarcoma 256 (Walker 256) inoculated intramuscularly (im), and leukemia P388 (P388).

MATERIALS AND METHODS

The 7 species of plants listed in table 1 were collected in San José, Bat.mgas Phuhppmes The selection of solvent for preparing
the extracts was based on the studies of Masilungan et al (2). . N

Alcoholic extracts of fresh leaves of Cinnamomum zeylanicum, Vitex negundo, or Aristolochia tagala were prepared by
macerating 1 kg of ground leaves of each plant in 4 liters of alcohol. After standing for 24 hours at room temperature the extract was
filtered and the filtrate evaporated at low temperature to a syrupy consistency. Extracts from the lcaves of Erythrina variegata Linn.
var. orientalis and sceds of Cucumis melo were also prepared using the above procedure except thati1% HCl was used instead of
alcohol. For the leaves of Viola odorata 1% sodium bicarbonate was used instead of alcohol in preparing the extract. An gtheg extract
from the seeds of Raphanus sativus was prepared using a Soxhlet extraction apparatus. The ether was then evaporated leaving an oily
extract.

In the preparation of an injectable form, vehicles used by the CCNSC were tested as possible diluents for each extract. Selection
of the vehicle for each extract (table 1) was based on its capacity for dissolving or suspending the extract. The concentrations of
prepared extracts for injection werc computed on the basis of moisture-free samples. Alkaline or acid solutions or suspensions of the
extracts were adjusted to pH 6-9.
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The S trapsplant.  wmor systems used: for screening the extracts (L121v,..180, Ca755, Walker 256, and P388) have been

used extensively at the CCNSC. The detailed CCNSC protocols were-used for each tumor system (4).

Tumor transplantation was done under aseptic conditions. The tumor fragments and tumor cell suspensions were tested for
sterility in each experiment using tubes of thioglycollate broth.

The details of the treatment procedures for each test are included with each line of summary data in table 1. The materials were
injected either mlrapErltoneally (ip) or subcutaneously (sc). The dosage schedule involved one injection dmly but the number of days
of treatment varied with the test system. . / !

The solid tumor systems were evaluated by measurement of tumor weight. The tumor weights are reported in grams for Walke;
256 and in milligrams for S180 and Ca755. The ratio of the mean we»ght of the tumors in treated animals to that in controls (T/C x
100 = X percent) and the difference in mean body wieght change of the animals in the treated and control groups is reported in table |
for all groups with more than 65% survivors. For these tumors the second stage of sequential testing is done'if\he ratio of T/C of the
first stage is at least equal to 0.44 for $180, Ca755, and Walker 256. For L1210 and P388, the mean survn).xl time of the animals j
calculated. The ratio of the mean survivai time of the treated group to that of the control groups expressed in percent (T/C X 100) ang
the difference in mean body wclghl change between Day | and Day S of the animals in the treated and comml groups was determined
for groups with more than 65% survivors on Day 5. With these tumors the second stage of sequential testing is done if the ratio T/C of .
the first stage is 21.25. !
. -

The deaths were recorded for all groups. The maximum tolerated dose in an individual experiment is defined as the highest dose
which produces not more than 2 deaths-in 6 animals or not more than 3 deaths in 10 animals. With L1210/} deaths before Day 6 are
considered nonleukemic and form the basis for toxic evaluation. When a toxic result (> 2/6 or 3/10 deaths) was observed, the test was
repeated at an appropriately lower dose until the'maximum tolerated dose was reached. If the T/C value |nfsurv1val studies was less
than 85% the dose was considered too high and was reduced in the next test. '

The CCNSC quality control (4) was followed in the experiménts. This includes the.limi(alinns of toxic deaths, the number of
“no takes,” and the mean tumor weight range (or survival time range) among control animals. It also includes the use of a positive
control. . - ' '

-

RESULTS AND DISCUSSION

The results of the screening of 7 species of medicinal plants used in the Philippines for the treatment:of cancer are shown in
table 1. The data are summarized according to the basic format of Abbott et al (1). In confirmation of previous screening of these
.species of plants collected in other areas, none of the plants collected in the Philippines met the CCNSC criteria of effectiveness for the
L1210, P388, S180, Ca755, and Walker 256 screens; however, at the various dose Ievels tested extracts of several of the plants did
{ show some indication of tumor inhibitory activity. .

Extracts of 4. tagala at a dose of 500 mg/kg injected ip and 500 and 1000 mg/kg injected sc yielded approximately a 10%
increase in survival time in mice that had L1210. There was a slight decrease in the survival time of mice inoculated with' P388 when
treatment was given at 500 mg/kg, whereas at the same dose levél there was 21% and 13% inhibition of tumor growth with S180 and
Walker 256 respectively. As indicated by the weight change of the ammals and the numbers of survivors of toxicity it is possible that
higher doses of the extract: mlght have been used.

Extracts of C. zeylamcum at dose levels up to 500 mg/kg were meffectlve agamst L1210 and P388. At adose of 250 mg/kg it
inhibited $180 by 30% and Ca755 by 35%. The inhibitory effect against Walker 256 at the same dose was 19%. The extract appeared
| to be relatively nontoxic and higher doses might have been used.

Extracts of C. melo yielded only an 11% increase in sutvival time of mice with L1210 and were ineffective in- the P388 and
Ca755 systems. A dose level of 500 mg/kg resulted in a 22% reduction in tumor weight for S180 and a 30% reduction in tumor weight
for Walker 256. The dose level of 500 mg/kg appeared to be somewhat toxic.

5 Extracts of E. variegata orientalis were ineffective in increasing the survival time of mice with L1210 or P388. $180 and Ca755
were inhibited 28% and 23% respectively; Walker 256 showed a 36% reduction -in tumor size. Some weight loss in the animals was
evident at dose levels of 500 and 1000 mg/kg indicating that maximum tolerated doses had been reached with this extract.

A dose level of 500 mg/kg of the extracts of R. sativus had no tumor iﬁhibitory effect against L1210, P388, S180, or Walker
256. With the same dose level there was 28% inhibition of Ca755. A dose level of 1000 mg/kg of the extract increased the survival time
. of mice that'had L1210 by 1 1%, with some suggestion of toxicity.
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F'kuac'ts of V. vdorata .ded only a 10% increase in the survival time of mice L1210 and no increase in the lifespan of
ice wi—xlh P388. They were ineffective against S180 and essentially ineffective against wvealker 256 but did yield' 32% inhibition for
mice -

Ca755.
V. negundo yielded an 11% and 5% increase in the survival time of mice with L1210 and P388 respectively, and was ineffective

against Walker 256. There was 16% inhibition of $180 and 32% inhibition of Ca755.
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4 | Sprouts—A Food Bargain

Wheat and rice sprouts have a sweet nut-like flavor; alfalfa, rye and
clover sprouts have a fresh-green taste not unlike that of other salad
greens; radish and mustard sprouts are somewhat peppery and should be

“uséd ifi"¢onjunction* with' more-bland-foods; sprouts-from-seeds-of -the

cabbage family—broccoli, Brussels sprouts, cauliflower and cabbage
itself—taste rather like the parent plants; sprouts from each one of the
many kinds of peas, beans and lentils have their own distinctive tastes
and are particularly versatile in cooking.

For greatest food value, all of the edible sprouts may be eaten raw.
All may also be cooked in many different ways, which are covered in
the recipe section of this book. If sprouts are new to you and your
family, it is suggested that you try several different kinds, both raw and
cooked. You are certain to find some, and perhaps many, that you enjoy.

Anyone who likes vegetables—either raw or cooked—will find a
whole new world of taste treats in sprouts. If you are careful not to
mention the “this.is good for you” aspect, most children will also like
many sprouts.

<<nw:._=nlo_..,_< chemically untreated .
and certified edible seads should be Ej
used for sprouting.

Getting Your Seeds

As mentioned earlier and as most home gardeners are already well
aware, 3\, far and away the largest percentage of seeds sold for planting

- have been treated with some chemical or other—the list is long and
constantly changing. These chemicals are chiefly pesticides used to
protect the seeds from various infestations. However, in some cases, for
instance alfalfa and red clover, methyl dyes are used to indicate foreign
origin. The latter, and many of the former, are highly toxic to human
beings and, to make matters worse, accurate warnings are not always
required to appear on the packaging. As a result, for safety’s sake,
sprouts from seeds that have been treated with any chemical whatsoever
have to be considered not fit for human consumption.

One way to get seeds for sprouting is through the mail. A number
of mail-order seed companies do sell a selection of untreated seeds. At
the end of this book there is a partial list of such suppliers. However, to
be on the safe side, always specify when ordering that you want only
untreated seeds—seeds completely free of chemicals, and certified edible.
And be sure to double check when your seeds arrive. This is more than
worth the little effort involved.

Since more people have become interested in natural and/or un-
treated foods, many health food stores have begun to stock untreated
seeds that are suitable for sprouting. If there is no natural food store
available in your area, you may wish to consult the list of suppliers at
the back of the book for the names of health food supply houses from
whom you can order by mail. Once again, be sure to specify that you
want untreated, edible seeds suitable for sprouting.

Most stores that specialize in Oriental foods also sell seeds for
sprouting—particularly mung bean and soybeans, both of which are
widely used in Far Eastern dishes.
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6 | Getting Your Seeds

In addition, many chain stores and supermarkets, as well as the
comer market, sell brown rice, whole peas, beans and lentils of various
kinds that are perfectly safe for sprouting. These seeds can sometimes

—be-used-successfully ; although-they-are-often.not as.satisf; actory.as.those.

intended primarily for sprouting. They may well contain among them
cracked or broken or too-old seeds that will not sprout. However, itis
worth a ‘try, nwvmomgw if you can find a small store that doesn’t treat
its stock too roughly. v

Anyone who lives in a rural area may be able to mm.ﬁ some untreated
seeds from the local grain dealer. Here again it is essential to be sure that

the seeds are suitable for human consumption.

For the home gardener there is yet another alternative. Even though ,

yourcannot eat treated seeds, it is possible to plant those seeds to grow
a crop of your own seeds that are safe to eat. Just select a few plants
that seem particularly suitable and allow them to go to seed. Use no
chemicals on the plants. Pick the seeds when they are fully mature, dry
them completely wjm store in closed containers in a cool, dry, dark
place. You then have your own untreated, fully wholesome seeds for

sprouting—at almost no cost.
3§

" ) Warning—only chemically :::cw:,a
and certified edible seeds should be
used for sprouting.

Which mc_\_oim for What

Before going into the particulars m.coc_m each sprout, there are a few
generalities to. bear in mind. Sprouts are always tastiest when young
_and fresh (in fact, they should rarely be allowed to reach over 1 inchin
‘length). So it is best to sprout only a limited number of each variety at
a time and to try to plan to have one crop eaten before the next harvest
is ready. .

Following is an alphabetical listing of the most commonly sprout-
ed seeds, offering in a nutshell the specifics of recommended sprout
length and sprouting time, plus general suggestions for use, for each
sprout. Also see the “‘quick reference” table placed for convenience
just before the recipe section. This table gives seed quantities and their
expected sprout yield, plus handy information on growing and cooking
(if any) times.

Once again, it is important to remember that the sprouting times
given here are average times and may vary with the age of the seed, its
moisture content and with the humidity and room temperature (some
people feel that even the content of the water used affects the sprouting
process). As a result, do not be bound by the exact times listed but
rather by the length of the sprouts, being sure to harvest them before

they pass their peak.

ADZUKI BEAN. These tiny red-brown beans are pot as well known in

the Western world as they deserve to be. In the Orient they have been
grown for centuries and are often used in dishes for festive occasions.
Easy to sprout, they are ready to eat in 4 or 5 days, ata sprouted length
of % to 1 inch. Use adzuki beuan sprouts in any recipe that calls for
mung bean, soybean or any other legume sprouts.
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ALFALFA. The name for this forage crop is Arabic, meaning “a fine,
green fodder” and jt derives from the fact that the Arabs discovered
their horses grew stronger and more fleet on this crop than on any
other..Sprouted.for-only..l.or.2.daysto a-sprout-length- of-1/8 inch,
alfalfa sprouts are particularly good in pastries, cereals and appetizers.
If the sprouts are grown 4 or 5 days to about 1 inch and exposed to
sunlight for a few. hours, which allows them to develop chlorophyll,
they make a delicious addition to fresh green salads. Alfalfa is one of
the easiest of all seeds. to sprout and, while the seed is fairly expensive,
the yield is high, so the resulting crop of sprouts is quite reasonable
in price. v

ALMOND. Unhulled almonds are not easy to find but, if you do locate
some in a health or Oriental food store, they are delicious sprouted and
used as you would any nut meat. Soak for ‘twice as long as other seeds
—about 24 hours, rinse often and keep quite wet. A sprouting time of

3 to 5 days will give you 1/8 to 1/4 inch sprouts, which are just right
for use.

P ' g
BARLEY. This is one of the oldest of all known grains, its arigin is lost
in man’s own prehistoric beginnings. Barley formed a part of the re-

- ligious rites for many Old World peoples. Once a mainstay in bread

making, its use today is largely confined to the brewing of alcoholic
beverages and to livestock feed. However, barley sprouts have a fine
nut-like flavor that makes them suitable for use anywhere you would
use wheat, oats or rice—particularly in breads, soups and casserole
dishes. Treat as you would wheat, oats or millet sprouts. Sprouting
time is 3 to 5 days; use when sprouted length is no longer than
the seed. :

BEANS—Black, Broad, Fava, Kidney, Lima, Navy, Pea, Pinto and Red
(see also MUNG BEANS and SOYBEANS). The bean kingdom is one of
the most varied in the plant world and beans range in size from limas
and kidneys, which are nearly an inch long, to pea beans, no more than
3/8 inch long. Almost every country has some traditional dish 1
with beans and, by the same token, all have their body of folklore
about beans, even to the extent of thinking of them as unlucky. Under
most conditions the bean is a prolific producer and the peoples of

~ Which Sprouts for What /9

South America and the Orient still tely on beans as a staple item of
diet. Sprouted beans lose the gas-producing @c.»:q of the unsprouted
bean and become readily digestible. Each variety of bean sprout has a
distinctive taste and all are most adaptable to every kind of use—in
appetizess, breads, drinks, main dishes, mEmam, and soup. Most .&. ..bm
bean sprouts listed here are as good raw as they are cooked. Sprouting
time for most beans is 3 to 5 days w:axm?ocnma_mnmﬁ: should be % to
1% inches, depending on the bean. A good rule of thumb for beans is
“the larger the bean, the shorter the sprout.” Larger bean sprouts tend
to be tougher and smaller ones more tender, so try different lengths for
each bean and select the length and flavoriyou prefer.

BROCCOL/! see CABBAGE FAMILY -

BRUSSELS SPROUTS see CABBAGE FAMILY

BUCKWHEAT. Buckwheat is one of the fastest growing of all grain or
cereal crops. For centuries it was used throughout Russia; ZE..QEHF
and Europe in bread making. It is less extensively grown in the United
States than in the past, which is unfortunate because it is m_n...omn totally
free of disease or blight. Most of the American crop is used in nn:ouWo
flours and livestock feed, while buckwheat honey is relished for its
distinctive taste and dark color. Buckwheat kernels tend to stick together,
so rinse rather than soak thém and sprinkle often to keep moist. w?.ocw.
ing time is rather short—2 to 4 days usually. Some people E.ammn their
buckwheat sprouts no longer than the grain itself-% to % :..o:lw:.a
others like a sprout % to 1 inch long. Buckwheat sprouts can be used in
any recipe that calls for barley, millet, oat, rice or wheat sprouts, e.g.,
breads, cereals, main &mrmm.wza soups.

CABBAGE FAMILY—Broccoli, Brussels sprouts, Cabbage, Om::\.\oimb
Collards and Kale. The cabbage family has almost as-many n&u»!am as
the bean family. All are easy to sprout and each one produces u. tasty
sprout of a slightly different flavor. Not everyone likes every kind of
sprout from the cabbage family, so experiment with a few mmmmw. ata
time. Sprouting time is 3 to 5 days for a sprouted length of % to 1 inch.
One word of caution, these sprouts tend to become strong flavored or
bitter if grown too long, so use them when they are most pleasant to
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