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A ug u snt 17 , 19 8I. 8E -

Mr. G , r-rdo Arab,2 
Interim Chic- of Health and 
Nutritic,n ]).vi.-ion 
Agency fcir Irterrnational Development (AJD) 

Dear cr.A,-bp 

If i c a plea.',..ire to report to you the progress of OL 
proj E'c t or) r7,:it Ur al remedi es, di arrhea.. di seams and
parasi tte.. 

In sertion A yoi. cah -ind all what has been done on 
parasi t r?..-, 

Wher the ext~r:,cts of plants were given by enema in mice 
with 1cp:i CU11rLU0. LLW-U,) , a!] . et ract5 seemed to be 
effective: pec iaI.y papaya 1latex, oj = and paico. 

Whey1 the -amce was done in mice with Trichuris muris 
(Trychocc-:] us) : j.~c sec-,med to be very eFfective, papaya
late" A.ez efs-civ and paico juice ine-ffective' 

Fap ya Iate. and oj6 by enema cause in.,lammation and
 
probably e,' f:erfoation the colon (ojL ) . We are
c of 
keepi ng th, -jl .)on specimens taken during autopsy to study 
them hj. L.t I oq i cal . In thi, ,\,ay, we wi 11. Lnderstand better 
th, del -t.cr-Das f .-ct- of pal, 1ate,: and oj] on the colon. 

In vitro, papaya seeds and ltex first par'alyzed and 
afterw-ards kilJ.eti O;:iLA-'uS. 

Pure extra7;ct and 50, solution of Allium sativum (ajo)
paralyzod and kil] ced Hymenolep:Ls nana in vitro. However in 
vivo, in dice with Hymenolepis, that plant seemed to be 
ineffect i ye. 

In graphic (cuacdro) 1 yOU can find the general 
development of the project. 

In graphic 2 the to>'ic effect of the plants appears
depi. rt.c (. Zap,-l1o nd papaya seeds and paico jt-ice and 
ir.rLIs10r 7,r-., sae :,ven at doses. which were 100 x and, Ve-'ry 
1000 , th- u:snAl. .,?-. Or t . contrar,, papaya latex was 

CTi01'-,. /"/. ' . 
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very toxic in dosus 15 x or more than 1.5 X the usual one andl/ 

oj ., in pur-u e> trac:t and in : 1 col uti on in al cohol 

(p i F;c )., wan t. c Ac i n 20 >, doasfes and vcry. tox.'ic in 100 
do;en. 

In qraiphic 3 it is shown how e>:tract of Zapa.loE s-ed 

k .i . A i n vi t ro Tr i chcc p a].-2, O',:A L AG and Hymeno Iep i s. The 

same 	 i I~!rV i t h papaya nnueds (griaphic 4) , papaya late x 
(gra hi ) ( ,c l n0F 1p1-alLs (Lh tends resi st up toh to 
100 miHL.U C('1 of lu'., ro-), oji late'; pure (graphic 6) and in 
i:1 solUti1, in piscoC (graphic 7)., pai.cm juice (grachic E) 
and i. n-.M .i r n-f pai cc. (Cgrj, ph i c 9) Cal thouUh withn this 

i nfusi c T i choc ccphA us and 0, i LrUS agLai n seefn to resi nt up 
.D 12") fi r t :nn) . 

In -- i c J, thc) in vi voe ffecti vc eGs of the va iouS 

plant t: t-ract. in mice in-f ected with . Tri chophal us, 
HymenMo].fV)Ypi and 0>:i Urus is; scwn. Only oj-i in alcohr'Al and 

dLubi ci mv paedi c jcLt seemd to have some eff ect on 
Tric hChcCh, u-,. '4ut o i An a)lcohol caused at the same time 
high mortal ity in the frice. 

BecotDn o;- thei dxscrepancv between the in vitro and the 
in vive -f plant we hadociiiwnn',nthe- va-rious e;tracts, 
the id ea Cf ,:sinc tle extract: in the form o.f enemas. The 
results o otten fol I owi ng this li ne have been v-ry rewarding. 

There is (3n1 y the probliem of pnossible toxicity when high 
concentra tions n arC used. 

it. is very probabl e that when the extracts are ci ven 

intraga tr i cal ,, they are digosted :Dr absorbed in the upper 
cgastrointc.,LinaL tract of thc' Mice. If it is true, better 

resuclt- c~ulc) be qot.ten preparing mice or rats witVh smal I 

bowel I+ tul a-s Lc the sur-F-ice of the body, infecting the 

animalsn mitl, parasites-, and treating the paras itones giving 

the extrccLn throuqIh the f i s-tul a. ,se tell us if yoU 

consider-c this pcFn; interesting 	 wc,rth of beingsibility and 
pursued. 

I t I as been very di-.ficu].t till now to get helecho 

.nacho, but Dr. Ho. has informed me thaF: he will get iL very 
, kon. Whn we have hc? echo macho we will try its; 

effectivoncc,,T on parasi tcses. 

In section Dm you can find what has been done on 

di arrhoal disease. 

Sthi q:l1Ia and filtered sLupernatant o-f broth where 

Sh i gel la waII cul L.tired wc!re i noccul ated into rabb i t 

i rtest , ini r,. Finhe11 th o n7 :er i a and Lupern;at ant cauSe 
l id and -, nf I :mmt ion i n the i. nteseti. nlPaccumul a i on n-f f 

in the infantContrari I y, tfhey di d rot a ffect the* bowel 
fm(imlC]fS T,-.:- " 

/ I-



Shigiella is going t'o be determined;The bc. ;t assay for 
this,: effcts of Tara and Granada will beand when we cget 

testud. 

Mrs. Fi nch who does the mnicrobiological part of our 

studios rect-.ntly dcelivered 	 a baby, and this is why the 

we are now retaking vi gorousI ypr-ogrvss was slow. However, 
the cicroiol o!ical work. 

Ple ase, make any suggestions and criticism which you 

judge pertinent. 

In the fTton time, as always, receive Our best regards, 

gratitude, and sincere appreciation, 

-. 7 1I-- .. ' - - ,a 

Proftessor of Medicine 
Co-Princip-l Investigator 
Project "Diarrhea and Nutrition" 

/cm
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I1.- E-Sqema. Eeneral de~ dasarroi do! myaa C!JAD30 No 1 

2.- Pru.ebus de' tox iid de ir. w:i:i C(u.ro No 2­

3.-esui~.lAw 1D Vir do In unnridn ~tiLJ.Lc de las 
plnm Cudo Ncs 3,Y8,6 ,0, S.
 

4.- Results~ct i" vivoa la acnitu-arnki-el1ntica de Jas 

Tsmi-af :11 eshra~ viaA. - do~- An';ulyr':s con .~- de pla por 

p* n~ y se ,rjD A raoafcontrol. 'i~~.c-

A JoCratrulew 'p Mo dequ~ila4jlo~ 3P14 

Ai cirh dia Wi -Pn sacrifi___ __ 

NOWTA m WonJc to le ap~I .!Mtct vija r'-~;al1 0 .2 ml de IA dos is 

PLANTA r3I'IS O FC3/op Mo/A/I NoIAJCGN X/(3/Ri' N,-/13/RC 

ZAPALLOC Mg.q/ S(OX 5 1 18.2 42 

PAPAY'A- 109l~ toy S 1 6.5 34 

PAPAYA-P (1,?qI Of10 5 1 13.0 39 

OJE FURO 1I;i/Kg Sox 5 1 6.3 27 

PAIOO-Z 0.O10r1/119flOOX S 1 13.0 71 



rnk.& -w la:p''.ick lRa'r p vi pnu h anterior,fosw 


?FRUL TAPRX-3 

PLANTA :.0g1uOR TDOP No/Al NoWC/iDW '1/13RI NWIc4RC 

PAPAYA-I, Wq~f6 IM 6 74 148 

WJE P10 IW1IT9 30w 6 6 0 75 

PAICO-Z A01011- 1oI000x. 6 6 107 112 

En P! cas de W.- .-pm1icri6r del latIex Hle ppaya 9e Mberv± qu: 

heynn vYjrj in ~flawijo en anal~ Ye:Ll, 1 la~ abeA.'rw 

Al ourcoc 9- lo anilc r:c: cc~ec~ :.ia1r.~r. 7con oje se' 

miur terro conr -1 i rI cct. reent-.o: Uspoe "o to1~seFv'ds 1 si 

C. - Wa von do is, mu-ltra do~L-peg~ Y. 4- Wex-de p'~paya. 

Be expenwanE . Qqpi.:u1".wqKPrqpeq~W~ v.'itro con 

Pepas do spy 

S1GA. 12 

12.0 1 2 paralinvW 

On 12 1 

IS j" wer­1cc F- dsruc.:cn de hegumtfefltS) 

Letex de OP 

W, 12 euao m~ile 

P ?112 " 'i . 

120, 32
 

isn' I 2 ' rhos~I~, siar clecslrt':ri n de tegumrenba. 



D. - Actijvidaid *9rKihl "brbia el*njo: 611 inr, p vny 

Be Lrabajh' conr ashra piwo do bLu'-,F-, t s:~oluc i'±n al1 
50% on FES~ A grp conro F-riTq E 

TIEMFG/M'~ PSFt 
 I
 

P' IN jfl**
 

to 


60, 10*10*
 

10* 0*** 

ern relaziN Q L.iem-rpc do .exposiim 

Be brhjoo
- 2 ruov A- R gr de~ peso in fechydos con 100 

M8 PIOP"O-AM de 
.:1 Can A~lb wk~jMILS WaLM~ POr I 1 a5 
A Im:~ 2 that d 4eymmrado- brw*nv t. 1.5wt.rsI In fller)I 

PLANTA DOS/P NoIAN ~A/= X(/IGIRI NoI (I/P 

ajos 0,15mI] *4 2 50 10. 

4256.7.5 ell 
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CUADRO 1 
~1'FI1!VA[~ra3N VIFRO DE. ALGUN\A5 PLIANTAS 

CoNS5lrErP-bA5 AITIHQLPiINTICAS 

1. PLI./TA6 UJTiLiZADA5: 

C~cfo H_-

Y C~C, 1 fL& (. /c )C"', c . " n 

.9- (0D L05 DCE L05 PArA~iTO5 EN ECTU)iO H-CCH05 EPN 

3LPrueeAs 1:) TCoxicIDAD De- L45 PLAN'TAS. 
OGTC. rNcOtdIf- -VsiS D6PTiMLA. 

ThE1. cQ rroll - pQ. 

~4 ~'1lZU-.A3 1L £f- CCrTfvitME)fl PI.RN\TAs -4N Vivo
 
rccprcxcc- rfr Cp5t*
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Co rci. r r 

PCUe_3 A Ze IoxiaiOAD neP pkATAvri' APITiHeLMIPJTICAS. 
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CUADPRO 3 

RC5ULTAD06 De- LA ACCio'N ANTHNCLMVTrJiCA aN~ NhTRO De 

CUcur8iTA mA'XxMA '12ZAPALLO'. 

* A 2.6 4L 

-71 

TC viQl~~~6 G L'nrLcc C T, p r 



CUADR% A 

C5ULTAOD 'De- LA riCoC''N AN~TiHELI INTiCA IN ViJIRD Tie. 

CA(?iCA PAPAYA 1PI~AY/A 

V)IIC r-CLC t. F C~)-L~ 

Bo' n C'x, 

CC) A2z 

. C 

c! ~~e crlrLvrCC.c lnc 

~ c - . ClLl 'll CnL 
~ ~'~C-LZ~ $- -C~~ Cr 



GUADROi 5 

F e5UL1TADD De- LA 1ACCiON ,ANTifleLPKNTI.CA INV iO DC.0 

C Q. p A pApAyA' 

flcc p.7c47T 

A A 2 

C, 7T 

I- 3.#acj-,C cCcr-- )o.! F2~1, c'rbor.Y 35 



F.: uLT/ADD De LA ACC1071 fANTI~eLMIuT'ICA JN VITRO D 

LcZT -x jc. 

9o-F c-, -r. 

A--r C I To I 
-.5c' 

Call 

J'c,LCtmLctc. -T -nf. ..LC 

Ccn-r- 10CC. )L.p: ,-j cL 



CUADRO 7 

Re5ULTAtO Ze *LA ACCION ANxTiM4eLM Ni(-CA iN~ virpcO De­

FiC~U5 W,11-feLM[NT:VA 'og1 

LzTT~~~.xc! CC2.L 

.4 
1 z 

Ct -cnr-u It: n c~c IC pufJmtfL T.- +C 

*- r. "I.C.c u i~h
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,CUADRO 8 

RIESULTATDD ZF IA ACc-iOrj ANI.Ti[4LMt.LNTiO/A .IN ViTRO De.P 

Chexiopochium. n-booe pAiCO" 

AZ..6 

1­
~ H~ur~.c~r~..I 

z~~cPa o-3 I~r 



CUADRO 9 
5UL.TrO c N qt'17 HeCLM'TIFCA~ :IN VitRO 'D6 

Cke..eno odicum arnkRosoiles5 qiD 

4x.c-rm-Tc-..s U.n.nc 

C-n* 

'on C!~C- C 
A20'nA2.
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