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A. 1. D,

Dear Mizs La Rosa :

The present letter is to report all what we have been
doing in ow project on “natural remedies, diarrhea and
parasites".

First, I am going to refer to several difficulties and
crawbacks we have had and, afterwsrds, to interesting
fincings and Jdevelopments.

The difficulties :

. We haven™t gotten yet helecho mache to test its effect on
parasites: apparently it is nolt easy to get it.

. Also, 1t has been tard to get enough mice for the
experiments. To solive this problem we are now breeding
these saimals at the University.

. Very higo asortality among mice immunosupressed with
corticeids to produce the Trichocephalus dispar-like
model . This problem has been almost totally solved
putting the mice isolated in small plastic cages. The
cause of mortality was infections occuwrring in the
animals when living in crowded spaces.

. ureat difficulty to get and keep mice free of Enterobius
vermicularis—-libke (Aspicuwlurus) parasites te produce the
Trichocephatus dispar—iike model. This problem has also
been solved i1solating the mice in emall plastic cages.

The first triale to produce diarrhea with two stracins of
aeromoena nave been unsuccesstuly we are going to try with

other stirains.

We have tested the effect of shigella on rabbit bowel and
the resultant lesion 1s severely uwlcerative and
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hemorrhagic; with this type of lesion it is going te be very

difficult to determine the effect of any treatment on the
evalution of the lesion.

Now, the findings and developments :

We have assayed the toxicity of various "antiparasitic®
plants. It was very interesting to see that while drugs
with proven antiparasitic effect (like prazigquantel and
mebendazole) can be given in doses mucn higher than the
usual ones without producing tousicity, the natural
remedies  showed 1 markedly narrower margin of dose
safety. Fersons using those natural remedies should be
informed about their potential adverse effect.

We have not tested yet the effect of helecho macho. But,
with the eother "antiparasitic" plants we havea found that
most of them are very effective in vitro but not in vivo.
Some of the plants, like leche de oj&, are used in the

Jungle in the form of enemas with apparently good
results. Consequently, we have bhad the idea of testing
the effect of some of the plants on Trichocephalus
dispar—like parasites when given in enemas. In
anesthetized mice we heve “een able to fill all the
colon, including the cecum, with 0.8ml of water given in
enema without causing any harm to the animals. I think
that after testing toxicity of the plant extracts enemas,
we will be able to find out their effect on colonic
parasitoses. It dis wvery probeble that the results
obhtained with the enema model could approxirate more to
the ones obtained with the in vitro model.

Using +the ELISA-like method to investigate possible
enterotoxin binding effects of "antidiarrheic” plants, we

have had positive results with S of the plants: ratania,
chili-chili., granada, chuchubhuasi ana tara. 0f those

plants, tara, granada and c¢hili-chili alse exert a
detirite offect in vivo with the rabbit intestinal 1loop
model. Chuchuhuasi and c¢hili-chili were not originally
considered in owr protocol. Both plants showed marked
etfect with the ELISA. and of the two Chili-chili has
heen found to produce also a nefinite effect in vivo with
the rabbit intestinal loop wondel. Afnd, what is most
interesting, the effect i3 greater than with tara and
granada. the ELISA-like method seems thus to have great
potentiallity as & simple, rapid arnd inexpensive way of
screening plant extracts for enterotoxin binding effect.
Here I would like to remark the important role played by
Mrs. Dori Finch in the course of our investigations; she
had the brilliant idea and initiative of using the ELISA
method and of assaving the effect of chuchuhuasi and
chili—chili.
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Considering the time we have lost solving the
problems which appeared in the investigation on
parasites, would it be possible to get an extension _of .
the project for at least 3 additional months?

J_include reports of our investigators on their
observations. T o

Once more, I want to express our gratitude for all
your help and my sincere appreciation,

/) ./ ‘\v
(et
/
Dr. Radl Ledn-BRartia
Frofessor of Medicine
Co-Frincipal Investigator, Project
"Diarrhea and Nutrition".
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FROGRG S R 0RCy anl THED PROJEECT  "THS 0GR ULNESS OF TRAD I TIOMAL
MEDICINE IM THE TREATMEMT OF DTARRIEY AND PARASL RS
MTCROBIOLOGY SECTION

1. I Mitro Asnay 0 Gl Flisa Method

Teo e s we heve tected 14 medicinal plants against the
crude cholera  tosin NIHOOL  in the rabhit ileal loop aszay, an
animal model ot tovigenic diarrhea. Usirmng betwesen 4 and 8
rabbite per  test plant, we have found tweo plante, Tara and
Granadas, that reducs loop fluid  accumulation  hy  S0% and 80Y
resnectively., Thie effoect ~ather than heing antissoretory as
provioucly reported for bertecine (Haok RUE. 1I982Y  apoears to be
either binding of the toxin or competitive hindirng of qut enithe-
lial gt rzoeptore by a yot wnknown factor in the medicinal plant
infusion. More recently, a third plent, Chili-Chili, was aleon
found to roduce Toop fluid accumulation tn the rabbit ileal loop
iy 35%," cThis plant has yet to be tested to determine 1F 1t has
an ant? ~aosoretory effacl. -

i this aseay. more than 100 rabbits have already been
used to find three medicinal plants aut of 14 that signifizantly
rzducees Joop Fludd Smesew accumulation. The amount of time
invelved in chtaining and maintaining theé.rakbits, and to =et up
the animal  model as an assay is considerable. To reduce the time

and exponees 1n carrving out a  studvy  of  tracdhitional remedies
against egnterctoxing, we devised a coreening method using the G

Elice blocking ar mewtralization assay-described below to detect:

which of the traditicnal  resedies heifo tected will likely show
an effect in the rahkit ilea2l aniral  model. This methaod is
zimple and reduces the time spent screening cach plant by about
Q0.

. Materials and Methode

The crude cholera towin NIHOOL was supplied by Dr. Bradley
Sack (The Johne Hopkins University, Schoal of Fublic Health).
Folyvinyl microtitsr "W plates  (Imnunalon) were used for all
BELISA  procedurec. The GMI ganglioside (Sigma) was uzed in a
concentration of 1 wgsml  in phosphate buffered =aline. The
anticerum  against crude cholera  teein NIHOO01L was produced by
immunizing 2 adult rakhits (about 7 kg. each). The rabbits wera
pre-hled and then injected intramuscularly with 20 ug of paorified
cholera tovin (Sohwarz-Manr) in Freund com® ete adjuvaﬁt'nn deavy
O. On day 17, the injection was repeated subcutaneousty with 50

[N

ug of  pure chelera torin in Freund incomplete  adiuvant. Sera

frram the 2 rabhilts were wess collected on day 31, Goat anti-~

rabbil gleobulin (8igma) coendngated with perodidase was used as
the second antiserum. p-O-thophenel enedianine  was wsed as a
substrate in the resction. '

Al medicinal plants tosted in the GM1 ELISA neutralization
AESRAY werre prepared frecsh o as infusions in o a concentration of 0.4
74 ml syl then ST beeeel edna biRatmar £ P manee o,
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Tho MNetdralizalbicn Dogay

.

Fipcrob s her plabes o re—coated  with G
(1 uasml) 100wl per well and  incucadod cernd M
Fowiper gtar e Thereat ter , each  of  the Jfollowing wae
followed by 3 washingg of FES=-Tween, 200 ul for 1 aioobc o ooeh 2t
roon Lese e ature., Crude chelera tostin (1090 wa/al) inm FECS-Twasn
+ 0. 1% bovine crrum &l bumin was  added in each of  the rosvdive
contyral wetls, 100 ul per owell.  Sach of the test olants 50 0l /ml
were adrided o oach test well and mived with 50 0l nf the cshelera
toscin (2000 wcsalYy . After an cvernight ancubation, 100 0l of the
Fabbit anti-chelpra foein diluted 11000 1n  FRS-Twepn+0, 17 564
~t of the test wells and then incubatsad for ane

wase added  tooo:
Rowr &t The perovidess labelled goat antd—rabbhit olobalin,

diloted L:1a0d  in "RE-Tween+d, 1% BEA was  added to each of the
tect waliles, 100 ner el 1. After one howre ancubation st 37C
the cubctrate. p-orthophenslenedi smine  was  added, 06 ul per
well.  The reaction wae | with  diluted HISD4 after 15
minutesn., Ootical density was read at 490 nm in a Dyvnaterh ELISA

reacer,

As can he seen from the graph. Neutralization »f cholera
toxin HNTHOO1 hy 10 medicinsl  plants. five out of “en slants
shoved revtralization of more than or equal to &0%.  Out of the
five that showed neatralization. Tara, Granada, ang more
recently, Chili-Uhili, have been skown to reduce loap fluid
accumulation - sianificantly 1in  the rabhit  ilea Tomn AsRav.,
Ratania end Chuchuzzi did net reduce Toon fluid acoumul ation
signidficant v, The rest of the five nlants that  showed
neutralization less  the 60% all were tested negative in the
rabbit iieal loop assev.  MWe propose therefore thet the GMU FLTSA
acsay coula be used ae o screening tool for many aedicinat plarts
to determine their effects against cholera toxin and it condd ba
edapted to testing effects against other enterctovins. ’

Reference:

L. Sack. R E. et.al. - 192872. Berberine innibite S
et Mool e o cnd ELee Vi enterotasinn,

Tereot, lomuen, 3EgA47i-470
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