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Collection of plants in the 
Valdivian Rain Forest 

Home of the Huilliches

Temperate climate
High precipitation
High frequency of

endemic plants
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FLORAL KINGDOMS AND 
HOTSPOTS OF THE WORLD

Anderson 2001



Biological hot spot, 50% endemism,
3,000 spp. to be compared with:

• Cape Province       Endemism% 73 8,600 spp
• South Western Australia 78 8,500
• New Caledonia 89 1,580
• Eastern forest of Madagascar 80 6,000
• Northwestern Borneo 40   11,000
• California 50 4,450
• Eastern Forest of Tanzania 30 2,000
• Ivory Coast 7 2,770



RANDOM  OR  ETHNOBOTANICAL  SCREENING  METHOD ?

• RANDOM in vitro assays for biological activity screening. 

• ETHNOBOTANICAL VS  RANDOMLY COLLECTING PLANTS. 

• RESULTS: eg. VIRUS

• ETHNOBOTANICAL: 123 times, 169 times or 630 times HIGHER THAN RANDOM: influenza, 
cytomegalovirus, or respiratory syncytial virus. Carlson, et al., 1997.

• TO DISCOVER AND DEVELOP   A   NEW MEDICINAL DRUG

• PHARMACEUTICAL COMPANIES: SPEND BETWEN  10-12 YEARS AND OVER 60  MILLION 
EURO.

• ETHNOBOTANICAL STUDIES:  SPEND 5 YEARS AND ABOUT 10 MILLION EURO.



Plant collecting in mountain forest



Former forest of Alerce 
(Fitzroja cupressoides)
today ban of cutting

Understory: Thickets of
Baccharis magellanica



Alfonso Guzmán, in front of 
timber factory



Alfonso Guzmán, in front of 
timber factory

Note the blue green
Eucalyptus
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Activity of Mapuche medicinal plants, 1

Antibacterial activity

+ 

+ 

+ 
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CUADRO 2-A. 

NOMBRE DE LA PLANTA' 

1. Acaena 
argentea (1 ) 

2. Amomyrtus 
me!i (3) 

3. Blechnum 
chilense (3) 

4. Budd/eja 
a/obosa (3) 

5. Cestrum 
parr:¡ui (2) 

6. Chusquea 
Quila (3) 

7. Cissus 
striata (2) 

8. Con'aria 
ruscifofia (1 ) 

9. Corynabutilon 
Vitifolium (3) 

10. Durvillea 
antarctica (1 ) 

11. Fuchsia 
maael/anica (1) 

ACTIVIDAD DE LOS EXTRACTOS DE PLANTAS: ANTIMICROBIANA, ANTIOXIDANTE (DFPH e 
INHIBICION DE LA XANTINOXIDASA) y ANTIHIPERTENSIVA (INHIBICiÓN DE LA ECA) 

REND. ANTIMICROBIAL' DFPH XANTIN 
DEL OXIDASA" 

EXTRACT 

P/~% 
E. col; S.aureus P.aeruginosa B.subtilis C. albicans P.expansum (50«g/ml) (100«glml) 

hoja 12 - ++ - + - ++++ ++ 
tallo 9 + +++ \ : + - + +++ -
raíz 10 + ++ + - + ++ -
hoja 13 - - \ - - - ++ 

tallo 7 - - - - - +++ 

hoja 4 - + 

+:+ \ 

+ - - ++ 

tallo 4 + 

" 
+ - - - ++ 

raiz 3 ++ ++ + - + ++ 

hoja 11 -

'" - \ - - - ++ 
tallo 6 - - - - - -
hoja 5 - :'\. - \ : - + -
tallo 6 - - - - -
hoja 11 - - '\. - '\ - - -
tallo 5 - + - - - -
hoja 20 - + '\.: :\ - - ++ 
tallo 7 ++ - - - +++ + 

hoja 23 +++++ ++++++ 

++~ ++++ \ - - ++ ++ 

tallo 10 ++ ++ '\. ++ - - +++ 
fruto 10 ++ +++++ ++ - - +++ 

hoja 6 - - ",,: '\. - \ - - -
tallo 8 - - - - - -
tallo 1 - - -"" '\.- \ - - -
hoja 9 + , +++++ -

"" ~ '\ - ++ -
tallo 3 + ++ - - +++ 

• (1) Más alta prioridad (2) Alta Prioridad (3) La más baja priori en relación a la b ¡jue selectl a antimicrobiana 

b Antimicrobial: - : Sin Inhibición con 1 mg. de extracto. 'In ¡ción reia! con 1 mg. de extracto 

ECg 

(1.33mgiml) 

++ 
+++ 

-
+ 

++ 

-
+++ 

-
-
-

++: Cesación total de la inhibición con O.5-1mg. de extracto +++ : s ión t I de la inhibición con O.25-0.5mg. de extracto. 

++++: Cesación total de la inhibición con O.1 25-O.25mg.de extracto ++ +: Cesa .. 
tata e la inhibición con O.0625-O.1 25mg de extracto. 

++++++: Cesación total de la inhibición con ~ O,0625mg.de extracto 

'DFPH + xantinoxidasa + ECA: Efecto (%) -: <50%; +:50-70%; ++:70-90%; +++:>90% 



Activity of Mapuche medicinal plants, 2

Antifungal activity!

+ 

+ 

CUADRO 2-B. ACTIVIDAD DE LOS EXTRACTOS DE PLANTAS: ANTIMICROBIANA, ANTIOXIDANTE (DFPH e 
INHIBICION DE LAXANTINOXIDASA) y ANTIHIPERTENSIVA (INHIBICiÓN DE LA ECA) 

RENO. ANTIMICROBIAL DFPH XANTIN 
NOMBRE DE LA PLANTA' DEL OXIDASA' 

EXTRACT 
E. coli S.aureus P .aeruginosa B.subtilis C. albicans P .expansum (SO-glml) (100"!j/ml) 

p/p% 
12. Gevuina hoja 9 - +++ ++ +++ - - +++ 

avellana (1) lallo 6 - ++ - + - - ++ 
cáscara 7 ++ ++ ++ + ++ + +++ -

13. Gunnera hoja 16 + - - - - +++ + 
chilensis (2) Pedazo hoja 14 - + - - - - -

tallo 16 + + + + - - +++ -
14. Latua hoja 14 - - - - - - -

pubiflora (3) tallo 5 - - - + - - -
15. Laurelia hoja 16 - - - - - - -

semparvirens (1) tallo 6 - + - - - - -
16. Laureliopsis hoja 9 ++ ++ +++ ++ - ++++ -

ohilliDiana (2) tallo 6 - - - - - - -
17. Lomatia hoja 20 - - - - ++ 

It 
+++++ -

hirsuta (2) tallo 10 - - - - - - -
18. Po/ypodium hoja 8 - - - - - \ - + 

feullei (3) tallo+raiz 11 - - - - - - -
19. Pseudopanax hoja 16 - - - - - \ : -

laetevirens (2) tallo 4 - - - - - -
20. Tristerix hoja 14 - - - - -

\ 
+++ ++ 

tetrandus (3) tallo 6 - + - - - +++ -
ralz 5 - - - - - -
flor 35 - - - - - +++ + 

21. Ugni molinas (2) hoja 16 - - - - - - \ ++ 
tallo 6 - - + - - - +++ 

• (1) Mas alta prioridad (2) Alta Prioridad (3) La mas baja prioridad con relación a la búsqueda selectiva antimicrobian 

b Antimicrobial: - : Sin Inhibición con 1mg. de extracto. + :Inhibición parcial con 1mg. extracto 

ECAc 

(1.33mg1ml) 

+++ 
++ 

-
-

++: Cesación total de la inhibición con 0.5-1 mg. de extracto +++ :Cesación total de la inhibici con 0.25-0.5mg. de extracto. 

++++: Cesación total de la inhibición con 0.125-0.25mg.de extracto +++++: Cesación total de la inhibición 0.0625-0. 125mg de 
extracto. 

++++++: Cesación total de la inhibición con ~ 0,0625mg.de extracto 

'DFPH + xantinoxidasa + ECA: Efecto (%) -: <50%; +:50-70%; ++:70-90%; +++:>90% 



Master thesis 2003

Louise Berthelsen:

Active compounds 
from 

Lomatia hirsuta

Proteacea



Collection of Lomatia hirsuta

2-methoxyjuglone is active against Candida albicans
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Diabetes Huilliche plant extract

Activity of crude extract compared to insulin.
Thymidin incorporation in CHO cells as a measure for cell division rate 
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Diabetes Huilliche plant extract

Activity of fraction C compared to insulin, measured on thymidin incorporation
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Figure 1. Proportion of S. aureus isolates from bacteraemia resistant to methicillin in countries 
participating in EARSS, 2002 (EARSS Annual Reports.
Available at http://ecdc.europa.eu/en/activities/surveillance/EARS-Net/Pages/Documents.aspx).7
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Marlieke et al. 2011

Estimated cost of  Antibiotic Resistance in Europe

Resistance  of Staphylococcus aureus and Escherichia coli 

Total cost 44.0 and 18.1 million Euros. 
(63.1 and 29.7 million international dollars) 



Plant derived antimicrobials for resistant S. aureus infections

- Reintroduction of retired antibiotics, 
- Potentiation of antibiotics in use and 
- Reduction of dose with lesser side effects (www. farma.ku.dk) .

Efflux pump-inhibitor assay:



Natural products against resistente bacteria and 
complicated wounds.

In vitro & in vivo research of plant extract and isolate
compound traditionally used by Huilliche indians in 
southern Chile.

24 species ---- against microorganism asociated with wound healing. 
Over 60% of these species show high activity against resistent 
Staphylococcus aureus, Eschericha coli and Streptococcus pneumoniae.  



NATURAL    ANTIBIOTICS   IN   TEA

Toxicity test 1 hr.        % mortality

Toxicity test 5-7 min.  % mortality

Species

Species

10 mg/ml 5 mg/ml 2,5 mg/ml

10 mg/ml 5 mg/ml 2,5 mg/ml



Toxicity:  tea (g) and person (wt.)
Concentration 10 g/ml

Tea species Body weight

70 kg  ~  143 ml Aristotelia chilensis

Drimys winterii 70 kg  ~ 182 ml



Scalded infection. Treatment: diverse antibiotics, fusicor, diprosalic, etc. 3 years.

Treatment: plants extracts, 5 months

SIDE EFFECTS OF CHEMOTHERAPY, DRUGS, ETC A



7 x 6 cm

Treatment: plants extracts, 7 days.

B
FucicortTreatment: and antibiotics.
Burning the skin, itching and allergy.2 months :



Periungual vesicular hand eczema (After Danderm.dk) 

Treatment: plants extracts, 5 days.

It was red, the skin itched and went.

Treatment: diverse antibiotics and hormon(3months)  

C



Treatment: plants extracts, 2 hours.

Burn: It was red, pain, swelling of the skin and vesicles.
Treatment: cold water .



Cost and benefits on treatment of diabetic foot wound.

Time             Price/Euro      Benefit

Antibiotics 3 months 3500 non-healing

Plant extract 1 month 350 Healing

Guzmán, A. (manuscript) 



POLYMICROBIAL  RESISTANCE ?

Candida albicans.    

25-38% mortality . 

Cancer, diabetics, old peoples, etc

Resistance: 10 -12% azolegroup

Side effects: liver infection, gastroentestinal problems

Staphylococcus aureus.

Pseudonomas aeruginosa

Candida albicans
Staphylococcus aureus.

Colonisation ?



PERSPECTIVES ABOUT ETHNOBOTANY 
• ETHNOBOTANY CAN HELP TO DEVELOP NEW MEDICINAL. 

• A CRUDE DRUG CAN ALSO GIVE INSPlRATION TO DEVELOPMENT OF A 
BIOCHEMlCAL PATHWAY FOR SYNTHESIS ORSEMI-SYNTHESIS OFNOVEL 
COMPOUNDS WITH BIOLOGICAL ACTIVITY. 

• THEY CAN ALSO DEVELOP INTO DIETARY SUPPLEMENTS NUTRACEUTICALS AND 
PHYTOMEDICINES. 

• THE ETHNOBOTANICAL AND ETHNOMEDICINAL METHOD REPRESENT AN ENORMOUS 
SAVING IN R& D COSTS. 

• Known chemica1 structures and pharmaco1ogica1 activities can be used as drugs in the Westem medicine. 
Although a drug is not approved to be marketab1e in Westem pharmacies, it may still be va1uab1e to use in 
the country of origin, especially the production and distribution cost must be low. 

• We a1so need to take more care to ensure that rigorous standard s are applied at aU stages in the research 
and development oC such plant-derivated drugs. 

• Additiona1, clinical studies can document safety and efficacy of crude drugs or tinctures of p1ants. ' 



NEW DRUGS  TO DISEASES PREVENTION  AND  TREATMENT

HUILLICHE  MEDICINAL PLANTS  RESEARCH
TEMPLATE RAIN FOREST  

- 50% ENDEMISM.
- HIGH BIODIVERSITY.

ETHNOBOTANICAL - ETHNOMEDICINE
- SELECTION
- COLLECTION
- BOTANICAL IDENTIFICATION

ETHNOPHARMACOLOGY
SCREENING OF PLANT  

EXTRACTS

PROMISING  
RESULTS

- In vitro
- In vivo

NEW CROP :
PLANT CULTURE BREEDING

NATURAL PRODUCTS
- Phytomedicine
- Cosmetic

COMPOUND IDENTIFICATION
COMPOUND STRUCTURE

BIOTECHNOLOGY  
- Semi-synthesis
- Synthesis

SOUTHERN CHILE.



VIDA . C IENCIA . TEC fA 
E I.. ____ _ 

N· .. ":: :, ocr" UH ,c:oca: 

Á rbo l n:tth"() dp Chile y "Renti n;¡ : 

El lingue mejora la acción de los 
antibióticos contra las bacterias 
InV~l ig~dQr<.."'S dom e'c ~r chifl."Tl :\5 

dcscubricron lA propiedad al .. 1 liz:.r u n 
mue:,l r,as de h oi .. 1S l"e g,idas t:efC..l de ()soIT&O . 

U
" ~~ ""U. l"u,.-,l vO\.:oC. .. 

110: u • •• Ii'lf;.\n ' ... . , ...... \ , ' 
• " Jo ,.I .. U_v.. ... 

. '-... r.'t.' .... .; ~ ...... ~. lI . tl 
... ;('< . .h .. ' .II!.,¡$¡ ..... • .. , .. .,t,_OJoo·. 
...... r.")" j .~ . . ... ." 1, ,,~I"f" lo 
'-JU l ' ••••• ., .. ... .... \.0 .. , .. '" ..... 1. , 
..... 1' .... ." . . .... ,~I",.. .. .. .. .. " ..4 
"","1, ... 

".",1('> . .. ", ........ 4 . .. ... , 
.~ '" '1'" ";~·I·I_ ...... . ... . ...,-.. ·, ... · ... ,·¡ .u. ,~ l' ~ . ;.JI ~ • • •• ~ 

• " ' . !l.). (O. "." ' •• ,I{/'./ ... ~ ,..,o(4H """",... '<C _C:Uh 
.n"", ,,"" ,,, ,, ,''''," , ,, t fl 

.. • _ 'l· • • • _r .... ht.L~ ·-' , ...... J, .... 
A .. ~ ... ..-. · ... • ,...",~ ...... I ",".zr~ 

1 ... m.,. . .. Ir. ti ... , . .... ,. 
, ....... .... ~ , , .. ti , .. - _ ' ...... 1 •. J'! .. (t • 

.ro ""''''1''' ..... , ........ ;u ". n .... • 

.... ,";v ,·I.I~nh \I>,C¡' ~ JT. IIU . 

... J."·"'""-41 .. ~. t.r....I '~ ~.,. 

C' ... 1..h~ Jo""" ' "'I"I'·: "'''' ''-' 
.. ,.. .... 01 •• ' " d .... ,~ .... . .. .... ? 

:';ibldu r .~ hu HIf he: 

' .1""'1:-'" ...,.n_~ .. ~.~ 
.. ·,t""." l :!- n ••• l..uur ..... rf. 
1'1.'."" In 1, ... . "'''''U , ,.11. 
,I~, '" ,,, .. ,... .. 

- lM.ás que sana r 
: 1u. .. f .... n .. .. hu..JlJf . ..... 
C.UI ........ • 1..0.: ........ 1I I . qu. 
... u ..... " .... 1.11 •• 011 u_U 
.. . r.ol ... _ ..... t l . ... ").o .,,,,, 
(cu .. l.h L .. ~. 

.l.,.. ..... <o1>n,_.'"'''' 1"-' 
... n." ..... . ~.n. _~uu. 
'ce' ' ...... h • • v-, ..... 1&:0 . 

.... f ......... " . .... .: ... h 
.... U ..... ~ ..... 10:.tL.P..:-,i.H 
.11 \. . . .... ,~" • 
·~I ... ' ot .\. .". ... f .... ti ·I.; ....... oJ 
, ...AJi .u.: .... " "'1 1oW" ... iu .. u 
1:", .. ~ u IJ -, ,, 1("" ';;Cfl lh ~ 

P.N ............. ·." ' ... N •• A. '1.,,.,.,.,., ,,,, " 

1, .. -Mf'.h ~ Uv " ..... < . .... C-I 
"" , . "" 'Ni'O"'V .' .. _ .- ".'''' .. , .t.·., 
.. I ...... ~C'., .. · ." .~ I • "''' ... lr. 1 

• • )1' .... , . 

· .,..... ....... ~.I ... ---c ... .. r,..,. ...... 1I1 

f\J"-¡ ' ., .. ,.,_ .~/:o- '~''' '' ..-.;' 
, .... .. . ,l. ' .,..,~ 1' ''''' " 'Ut 
.... ," ..... ., "v .... • .. <rt","" . I , ...... . 
,.. ,... .. Ji,,- ...... " .. ' " ,.\1 • 
.:.. .... ,U'9_ '''' _ .~ _ " • • 1,. . 

' ""," """7~"".¡o" t~~ ,.._· 
.. too ....... 1, I.h" 
r~_I'\AO> · · .... · 

r lu •• '" " ... lln , 
·U l'.h«"",lo'· 

"',-n ........ . ... . 
a'":" ...... ,. .. .",,, • 

, . < . F'" ... 4 ... . 
..... ,,,...,..JIo :~ 1, 

ar ... """"....... 1_ 
... c~ ;I •• .r. ... ~ 

-:· .... . ......... ..... 4 ... .. 

ro ."'" r • ..-n .. U . ...... 
... " •• 1 ..... .,. ... • ... 

1Io,MJo; .... .- b. b .... • 

...... ~ .. ~ • ...¡ ....... I 

"11""-- """"'" "'Ir .. .,.~ .. t ; .1-
"' I n .'1'/1" .. ",UI 

1·" ,;"IIJ'1''''''' .ItI~ 
.anl ........ h.U ... .... .:tI1f"'--• • 

t,." ~' "' .... " Ln~fU .... J . · 
• " 1oo:IctJI • .J.oo 'n"" ..... 

" N.tm ... b u nlc u.. .. IC ...... 

u U H " , )",:: 11. " .,e ~,,~., . 

~~~I: ::. ';:'-:~,!'~'l:~"': '1 
"" ........ 0 ~I,. "'l")Ito " "W" .. 

e l "-O __ u . ... .. \u.b 

tlf'u Jo. b 
plA-t"" "¡uUl 
al, ,~ ... 11 

.. v._ ... 
u y : .. 
... -"'., ....... " . • ,Il-U-Ilu 
.,.U ..... , · 
"'., 

Loo .. t ,.,.. .... ~.,. la 

." :.-.o ''' .... ' " ... f"'I' 

.... ~I'U. I ~ .... .,... . b. r ICa-
t:.uo~·"",. ••• • .... ..-"h.U . A~ ., 
alc' ¡t ... f.g:l:: .U;o ""h;. 1 ...... 
,,, ''''''', -, .. . .; · · r llQl,.l'lr' 

' ''~(''' ~''''''''' r;6. ,Udc • 
· . ,. ... ¡,.: ...... Uo. A " • • ", U-

- . ,. Ifl "" r...: .... ' .. • .,MI ... I .... .. 
..... . .. , O: .... l fiIil! ...... 1 ..... 10 .... 11 . .... • 

01" :. .... rb,. ....... '''VIU'' .. ... 
• ~ ... " ,- • • u .. ,n' .:il ..... . -," tu· 

n ... ;.o~·n.1 _~uo.l.on.d"4 
~ .... I IJ .. • • • * .·."'", .. 
Ak .. .nc~ dor nombn: 

l . ioo " . ",,". I,,~ II~......... ... [ .... '11 

;J" • obolv .. K"I ...... .J-: "'.. ru 
.... ~I" f 0:..1., ., .. ""-"X""' ! 

_, _ ... l.f1., ....... 
,. 1 •• ".ro ' ''' _ : •. 

"' '''' UI _~ ..... ... c t~· c . '_ .. I .... . 
• ....... t";: /o .. r- •• Ú ~. . ~ ... I • 
~ ... -........ ,.-.. ,""' ~ ~,,~. 
(14.. 1, •• v • .,. 
'1 ·"#U, ~""_-o ' \' r..o r''''''''''''' ' 

,: ,1 """O7 •• ?\". . t ::tI" .... ..A.~ 
........ ( ' '- , .. ~· ... • .. I. 

f f\ .,. ,,1>0:"'" '11_ .... ...... <»'"_ 
d ,.:"b~", "u.....,. .oU ... ,.. , ..... 
J:>o,! ' " ."I,J<t' .. l · .... "",J."J oJ .. -
l."'f"oe.h'Cl~ •• ~lt",.I. .... .,. oc;'" 
, ..... ,~ ."'''1' ..... :..... .. ftl ... , t 

(:1 ...... "-' .,',,0:' . .. ~ ... ,~ 
tI'.uu..-o(>o · ...... <> ", .. ,. .. " .. 1'-"'1' 
"~ t' \410-' ~ ~I •• N " ...... f .... 
"1"- "n " •• '-:I 'vc .. fu.":" ,. 
... · 1· '11 .. 



Database

Guzmán, A and Yefi, S. 2000  Viking Books. Denmark 

HUILLICHE MEDICINAL PLANTS.  SOUTHERN CHILE



Some of 
the 21

Huilliche 
medicinal 

plants







Sara Nilian at the Saturday market



Lomatia sp. 
also used in Denmark for decoration



Maria, a shaman collegue of Sara



Pacific coastal forest, 
now threatened



Stranded seaweed

--



Indian holy cliff



Copihue (Lapageria rosea ) 
National flower of Chile

MUCHAS GRACIAS POR  LA  ATENCIÓN


