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Dear Miss La Rosa 

The present letter is to repart all what we have been 
doing in our pr-oject on "natural remedies, diarrhea and 
parasites". 

First, I am going to refer to several difficulties and 
drawbacks we have had and, afterw rds, to interesting 
findings and Jevelopments. 

The diffi-ulties : 

We haven't gotten yet helecho machL to test its effect on 
parasites; apparently it is not easy to get it. 

Also, it has been ,ard to get enough mice for the 
experiments. To solve this proilem we are now breeding 
these .).-iimals at the University. 

Very higi. mr tal i ty among mi ce i mmunosupressed with 
corti cui ds to prodUce t, he Tri chocephal us d i spar-1.i ke 
model. Ibis p rob i am has been almost totally roi ved 
puttinq tle mice isolated in small plastic cages. The 
cause oF mortality was infections occurring in the 
animals when living in crowded spaces. 

Great difficulty to get and keep mice free of Enterobius 
vermicular is-ilke (As iculurus) parasites tr produce the 
Trichocepha"iLis dispar-like model. This problem has also 
been solved isolating the inhce in small plaEtic cages. 

The fir-st trials to produce diarrhea with two stra.ins of 
aeromona na .ve been unsuCcessful; we are going to try with 
other strains. 

We have tested thc.2 effect of hij.ella on rabbit bowel and 
the res;ultant lesion is severely ulcerative and 
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hemorrhagic; with this type of lesion it is going to be very
 
difficult to determine tne effect of any treatment on the
 
evolution of the lesion.
 

Now, the findings and developments
 

We have assayed the toxicity of variou2 "antiparasitic"
 
plants. It was very interesting to see that while drugs
 
with proven antiparasitic effect (like praziquantel and
 
mebendazole) can be given in doses mucn higher than the
 
usual ones without producing toxicity, the natural
 
remedies showed a markedly narrower margin of dose
 
safety. Persons 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 other "antiparasitic" plants we have found that
 
most of them are very effective in vitro but not in vivo.
 
Some of the plants, like leche de oQ, are used in the
 
Jungle in the form of enemas with apparently good
 
results. Consequently, we have had 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 been able to fill all the 
colon, including the cecum, with 0.8mi 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 finid out their effect an ccolonic 
parasi toses. It is very probable that the results 
ohtained with the enema model coud approxiaate more to 
the ones obtained with the in vitro model. 

Using the ELISA-like methnd to investigate possible 
enterotoxin binding effects of "antidiarrheic" plants, we 
have had positive results with 5 of the plants: ratania, 
chili-chili, granada, chuchuhuasi ana tara. Of those 
plants, tara, qranada and chili-chili also exert a 
defirite uffet in vivo with the rabbit intestinal loop 
model. Chuchuhuasi and chili-chili were not originally 
considered in our protocol. Both plants showed marked 
effect with the ELISA, and of the two Chili-chili has 
been found to produce also a definite effect in vivo with 
the rabbit intestinal loop mndel. And, what is most 
interesting, the effect is greater than with tara and 
granada. the ELISA-like method seems thus to have great 
potentiallity as a simple, rapid and inexpensive "ay of 
screening plant extracts for enterotoxin binding effect. 
liere 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 assaying 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 _ofJ.
the project for at least 3 additi-rial--nonths? 

1 include reports of our investigators on their
 
_ 
------ __1observations. 


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

Dr. RaC l Lebn-BarCa 
Professor of Medicine
 
Co-Principal Investigator, Project
 
"Diarrhea and Nutrition".
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" ; ,'' ,"~ '"!:; PHi-;l:l. r UL.NEE., OF TRADITIONAL
 
MIED ICINE IN THE TREATMEN PT F,'t ,ND
f0F I Af: F('ARAS 1 F.S" 

M ImnhUwGI...uU" SSECT I ON 

21I . _.r V.-i is ' .[ M,FAIina N:.Chod 

"f'. h ave teEted 14 mediri,nal plants aga:in.t the
 
crude cholera t.vir" NTH01. in the rabbit ile al loop a say, an
 
animal, m 'dl c- to>'i gen i cc d:i. arrhea. Usi r 1. , and 8
bet.w t-, 4 

rabbitE p c r tent plant, we hartv found two plants, Taa and
 
Gr ad. .th t r, c:n f1lui T ccumt latio n by ' , and 80%
 
repe,:t-. \'r . [hi: e fpc-t rathrr than be-i ng anti s,,*,r r i.tcry as.
 
pr,:v oun .y re.porta .d 4or b rho,rine ,ark:, R.B. 19R.2) app .,ar-C, tW be
 
eithcr Lbinding of the txc' in cr" compti tive binding of ut epi the
1i l gm! r- r 'ctmrEh,! a. 1 tt n -nown fac:tor in the medicinal plant
 
:infiLt oin. More recmently, a third p1.nt Chili-Chili, was also
 
found to I ru in- li ac urmulat.i on in the rabbit ileal loon


1Y * r ha., ' .ti to bL!n "Le oted tm de tpr ,i ne if it ha!..,
 
anl ant -.... etnr-y' r.. t .
 

in tlh , a s .- ,r' more 'than I0')0 ra:;bits have already been 
LsedC to find "threre medi.cia:L plants; out of 14 that sionifizantly
 
r-duce .c .1 If_ f- tn Wi accumulat..t ion. The amount nfj: t:im
inv:lve.d in o:.btaining and maintainin thy~rabbits and to set up

the animal model as an assay i considerab] e. To reduce the time
 
and e :pr.r.p. i car Vyin out a studv 0f tr'ad t.tion-a.l . .e.e.ie',
 
aqai i .t r :leroto:: i ns, we dcvised a n:reeni nm method usi ng the W3Ml1.
 
Elish blc:-king or ,.-utrA.izat i on astry.degcribed below to detect.
 
whic!h of the trad iiioF,nalf remrd ies h Yihotested will likely shrow
 
an ef-fect in the rabbit i].eal animal model. This method iis
 
simp]e and reduces the time spent screening each plant by about
 
90%.
 

A. Materi als and Mthods 

The crude chol.era tox.:in NIH0i1 was supplied by Dr. Bradley 
Sack (The aohns Hopkins Uni versity, Schonl of Fublic Heal.th) 
Polyviny microtiter U" Ila tes (Immunno.n) were used for all 
EL I. pr.ocedur.. The UI ga .i.osi.de (sigma) was. used in a 
colncentr ation of 1. ug./ml in phosphate buffred sal..ine. The 
antise'-um against crude cholera toy.:.in NIH001. was producecd by 
ircmuni ii]. 2 adultL rahbit- Wabout. 2 k . each). The rabbi.t..wer. 

then jected 20 .if i cdpr---b]-:ed a nd in intramusrcttla y wit.h ug of !pcr 
cholera t.x,'.in (Sc hwarz-Marnnm) in Fr eund c'c-mu. tc ad,..varit nn day 
0. On d,-ay 17, the i.r-je:tio n was r-reated subcutane.ouslty with W:] 
ug Of pure chol ,ra to" In in Fre'u..r-,l :i nr.nmpl pte adjiuvant. Sra 
frsom thec, 2 r abhi v ere ' wn- " coll cte'.d cn day .3 ., Bcat: arti -

rabbit. clobtli.n., (S[ri ma) r-on )tColt,.c i ith pernt'.id ase was used a, 
the .second ant.i serur , p-Or thophm) lnredi ami me wag used as a 
substr"ate i n the r.eacti:,n. 

A11 medicc:i. nal p1.ant .1 ,et c-c.d i. the GM1. EL... A noutrelRa.i..al'ion 
assay were prp'ased "{'fr .h as i n-ftus.i. on-i. n a c:onrpentra:ti nof 0.4 
q!1 4 ml -nil thin ':i "[fr pdrre,'I rli 1,b;, I ma'i -f ' 1 , r ",nrr :f'. 

if" 

http:pernt'.id
http:t.x,'.in
http:toy.:.in


h~jrrc i .tpr pl'," w... .. 'r-coatmzd with GMI'! gon:g. a.Mzi"dM;T 

(1 U:,'Ml ) 100 ul par wel 1 and incu . n I . cr'i t , ro' , 
p .... r T ... t..:r each of the fol lowi ng stoo'.. was 

fol .ow d- by 3 wa.-.hiings F'iES-Tw eeT, 200 ul :n - Au.i*r, .r tt 
ro,,m I nv aturr. Cruda cho!era toxa>:iln (1000 uro/ml ) i f 
+ C', 1% .. vi ne -rum ,l ,umin w-as added in each oi Sh, po i-tive 
c:ontrol w*.. s , twlM i ,r,rr w 1'.. -. ch of the test , n ' ITO0 .uml.
 
were ,.--dd d tor) -,rh te.t- WV 1 and m-ai rd with 50) l M tl r-hl era
 

.tox in (2a 0 . Afttelr 1nrn ' l ) "nn or'-igh;.(l-t incuIba!ti I o' ] rM: th'?
 
rabbit a t i-chr-]lrui tovio:i di lut.#d 100) in F''0 TI.v.n--.r I .'/. )-'
 
was addedI c(: . " C = and then :incub it- *or nie
to o the tiest 
houlr - T hr-. e.>: I d o . 1nh. 1,, q'at-.-anti -ralh' " c ]nb 'l in' 
di l tedI j0 I 10 0 in BS--'- t +, ' PEA was .adcr t, .,--,i ctf the 
test ,1, , 0 6 ul p Mi'r 1. "ftpr onp hour .nrn b i on ,.t 37C 
the sub'tr'.--, p-ortiholh n,.--,er.-Iei..mfIe wa , 1:' "1 !perW s ddrd, 
we . ei recaction ',.,aT- octopp od wit.h rti 1ol- Pd H2,Sl '4 . o- 15 
minut e:. Ontical density was read at 490 nm i.n a Dynaterh ELISA 
render. 

As can be seen from the graph, Neutr-alization oF cholera 
to>,xin NTIHO01 hv 10 medi cin,-i p] ahts. -l-ive.out of Ven ,olants 
showed 'rpLttr.g , .tic, n of more than or- eqt.!t1 to ,'-% OUt oif th':s 
f i ve that 1"'.w n1'dt r , 1 i z at on. Tara . r anada, and more 
recently, Chili --C.i Ihi , have been sho.,)n to reduce . Ioop *f Iiki d 
accLimu..at.i n sigo inificantly in the rabbit 1 eal l oan A ay. 
Ratan:i.a and Chuc ... i did rnet reduce loop - r.id .cc"mu]in n 
s onin i cantl y. The i-rest of the fCi ve :,1 ,-int. s t h at showed 
neutralz: at : 1e_' trthe all werpe,t s .-d ene . :i v; in thl. 60. 
rabmit i iea] l c,- is,, o-;, n at the .. ISAWe prn therefor,. t GMH1 
assay ccou] bei:-? used ap< a screeningi to,.nfor many mpdicinai pl ants 
to dr..,tLormine -ir o: a q -heo t and it cruld behhe.h ef f. ' inst era mi'.in 
,adapted to testing effects against other enteroto'vLns, 

Reft er n f' C e 

.. S ck. R. E et al . 1962. Be-beri ne i nhibits inc,-,t.e inai. 

' ': .. a . . . - < fli.-* l: ,L, i(,- ': '.. ::........ . '
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