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Kimun Biotec

Kimun Biotec SpA is a Chilean company that specializes in the research and de-
velopment of active compounds from endemic plants of Chile. Our objective is 
the improvement of healthcare and quality of life for the people. 

For this purpose, we have developed our own scientific pro-
cedures for the extraction of active compounds from our 
crops. We have built our own industrial production plant 
and laboratory while adhering to international regulations 
for the use of solvents, waste, traceability, and sustainability.

Currently the products we are developing are from two endemic Chilean plants 
namely: Palo Negro and Boldo.

The Kimun Biotec team is composed of professionals from 
multiple disciplines including: 

Raúl Ciudad - Chairman, Engineer in Electronics and Telecommunications ,busi-
nessman for 45 years in ICT technology companies., Moisés Pulgar - General 
Manager , Commercial Engineer with a Masters Degree in Innovation and En-
trepreneurship, Gabriel Pulgar – R&D Manager, Engineer of Biotechnology and, 
Claudia Ciudad - Chief of Operations and Customer Services Manager, Designer, 
Lorenzo Pulgar - Manager of Planting and Raw Materials, Reiki master and Te-
resa Ciudad – Multi-Media and Marketing Manager, Visual artist & pedagogue 

Currently our team consists of fifteen staff members and is growing quickly.
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Kimun Biotec SpA facilities



Ancient knowledge for today’s science 4

Research, 
Development and 
Innovation Policy

Active compounds such us Boldine, Diacetyl Boldine, Leptocarpine, and Quer-
cetin are processes developed and belonging to KIMUN BIOTEC.

The research, development, and innovation for the extraction of other active com-
pounds as well as added value of Palo Negro, boldo, and other endemic plants 
in Chile, our company has implemented internal policies that are closely related 
with this objective:

Working hours of researches destined to the research, development, and inno-
vation in the build-up of new products and extraction processes of active com-
pounds.. 

 
Collaborative Work and Project Development Conventions with Advanced Re-

search Centres at National and International Level (Universidad de Concepción, 
Universidad del Bío-Bío, INIA, CORFO, SAG, Universidad Católica de Chile (PUC))

To secure the long-term development of R&D&I, 10% of the total income is used 
for this purpose.
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Products
We are currently developing products from two endemic Chilean plants:
 Palo Negro and Boldo.

We are currently selling our Palo Negro products to distributors and resellers 
who sell to our end consumers.

The following are the formats available for our Palo Negro product:

- Sachet box for personal consumption infusions (40g)
- 150g Doypack in bulk.
- 20-to-110-pound sacks in bulk for exports.

 I. Palo Negro 
(Leptocarpha rivularis)

From the Palo Negro plant we have developed two produc-
tion lines::

1. We have been able to recreate the conditions and fertile 
environment in our farm lands that promotes the growth 
of the plant without using any pesticides. Therefore, exten-
sively increasing the production of Palo Negro.
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2. We have development techniques that allow us to extract and purify Lepto-
carpin and Quercetin compounds from Palo Negro. 

These components can be exported to pharmaceutical and supplementary food 
companies as well as other markets where they may be used for multiple types 
of applications. The details regarding the properties of both these compounds is 
explained in this document under section “Background and Scientific Support”.

Our R&D&I area is committed to the consistent innovation for the development 
of new products which is why we are currently executing a project related to the 
elaboration of a “Functional Shot” from Palo Negro to ease its consumption and 
massification thanks to its Hypoglycaemic effect. In addition, there is a cream-ba-
ded Palo Negro being developed that has anti-inflammatory, moisturizing and 
regenerative properties. 
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Prices

Palo Negro 
100% Leptocarpha rivularis

Unit Price $USD*

Sachet box 40 g 6,25

 150g Doypack in bulk 12,00

50 kg  sacks in bulk 4.000

*Ex- Factory
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Leptocarpha rivularis (Palo Negro) is an endemic and native shrub of Chile, be-
longing to the Asterácea family. This family has important active components 
such as acetylenes, sesquiterpene, and sesquiterpene lactones. L. Rivularis pos-
sesses Leptocarpin (LTC); a sesquiterpene lactone that has been researched for 
many years, possessing medicinal properties such as antitumor, antineoplastic, 
and apoptotic activity. Quercetin can also be found as another of its relevant 
compounds, as it has antiviral, hypoglycaemic, anti-inflammatory, antioxidant, 
preventive properties for cardiovascular and anticancer diseases. The studies be-
low highlight the use of Palo Negro infusion in its entirety, due to the synergy of 
the compounds it possesses.

Leptocarpin and infusion

Álvarez (2005), who studied the hypoglycaemic effect of L. Rivularis infusion, 
points to a procedure called TTOG (Oral test in response to glucose tolerance). This 
procedure was developed to classify carbohydrate tolerance in general, showing 
the ability of B cells in the pancreas to secrete insulin and tissue sensitivity.

From this study, it can be seen that this infusion works by modifying the insulin 
response, after administering a specific load of glucose (2 grams per pound) in 
diabetic rats. Therefore, an increase in tolerance response, resulting from a peri-
pheral restoration to insulin, or inhibition of intestinal glucose consumption could 
result in an increased insulin production by B cells in the pancreas.
 
In conclusion, infusion of Leptocarpha rivularis was shown to be a viable alterna-
tive for the control of hyperglycemia and hypercholesterolemia (characteristics 
of NIDDM (non-insulin-dependent diabetes mellitus)), without side effects and 
without altering parameters in healthy patients. In addition, analyses related to 
AIM (immunomarked area) show an increase in the amount of insulin related 
to Langerhans Islets in diabetic rats treated with the infusion. However, it is not 
possible to determine whether this amount is sufficient for the hyperglycemia 
control state found in diabetic rats.

Martínez et al (2006) studied the acid reaction of LTC, a component with an-
ti-tumor activity that formed two new isometric products. The structures were 
established by a spectroscope and confirmed through ROESY experiments and 
theoretical studies by molecular mechanisms. The in vitro cytotoxicity of these 
isometric components was less active than LTC, showing the importance of che-
mical structure with the presence of the oxyrane ring, influencing biological acti-
vity. Cytotoxic activity was measured in six lines of cell cancer.

Following the study, DNA and RNA synthesis is not affected by LTC and synthetic 
products. Therefore, its biological activity is not at this level. LTC produces a noti-
ceable effect on protein biosynthesis to a different extent in cancerous cell lines.  

Scientific Background
PALO NEGRO

https://drive.google.com/file/d/1tkFiyDiim05fTcVyZ0f3J00pid4ENcon/view?usp=sharing
https://drive.google.com/file/d/11z7wv1i3Fbq3ph0dqfSf4Xse7uKpb7ib/view?usp=sharing
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Also, the effectiveness of the results could determine that LTC is a naturally sour-
ced antineoplastic agent that can be used in different types of neoplasm.

Regarding the cytotoxic and apoptotic effects of LTC, Bosio et al (2015) re-
searched sesquiterpene lactones in pharmacological studies, because they had a 
number of biological activities such as anticancer, anti-inflammatory and antimi-
crobial. LTC has been widely used in folk medicine by Mapuche people. Previous 
research has shown that LTC decreases cell viability in cancer cell lines, for exam-
ple: HT 29, PC 3, DU-145. MCF7 and MDA MB-231. This inhibitory effect is dose-de-
pendent with IC50 in the range of 2.0-6.4 um. However, the LTC effect on hu-
man dermal fibroblasts decreases. Thus, the effect has been related to apoptosis 
showing that LTC produces morphological changes, significant chromatin con-
densation and fragmentation in cancerous lines compared to control cell lines. 
As additional support of apoptosis, it has been demonstrated by flow cytometry 
that LTC induces depletion in the mitochondrial membrane’s potential and, con-
sequently, a release of cytochrome C, and an increase in caspase-3 activity has 
also been observed. Finally, the LTC effect on Nf-kB activation has been studied, 
and results indicate that cells treated with LTC exhibit a significant reduction in 
Nf-kB activity at concentrations as low as 7um.

Zheng et al (2017), stated that in the clinical treatment of neoplasm, chemo-
therapeutic drugs (which could either be natural products or chemical derivati-
ves) are widely and gradually used. Up-to-the-date, the search for new products 
with profitable biological activity to our health has been focused in new medi-
cinal plants. The Asteracea family possesses many bioactive compounds such 
as polyacetylenes, diterpenes, sesquiterpenes and lactones that express several 
clinical benefits: antitumor, anti-ulcer, anti-inflammatory, neurocytotoxic and 
cardiotonic activity. Moreover, it has the ability to intervene in critical biological 
processes such as cell- signaling, cell proliferation, apoptosis, and mitochondrial 
metabolism.

Due to these reasons, they concluded that LTC suppresses osteosarcoma prolife-
ration, migration, and invasion. IGF-1R is one of the LTC objectives in the osteosar-
coma suppression, which provides clinical treatments for the osteosarcoma as a 
new molecular target and drug. Other approaches are necessary to show IGF-1R’s 
role as an LTC host in osteosarcoma suppression as well as animal experiments.

Jiménez- González et al (2018), spointed out the identification of organic com-
pounds in UHPLC/ESI/MS is the first step in the majority of spotting techniques 
for the characterization of biologically active metabolites in natural sources. From 
this view, the L. Rivularis, which is used in Chilean folk medicine regarding gas-
trointestinal ailments and cancer avoidance, showed antioxidant and inhibitor 
properties in regards to cholinesterase. Phenolic compounds and many others 
were spotted in Palo Negro infusion for the first time. Its active compounds could 
either emerge as natural antioxidants, or as raw material for the inhibitor-insula-
tion of AChE, apart from being a complementary source against Alzheimer and 
others related. This study highlights the Quercetin presence, a phenolic com-

https://drive.google.com/file/d/1VVQ7pk5PT2TAeE54f1lmlHkmqMpUvdIs/view?usp=sharing
https://drive.google.com/file/d/1u7M2uS8NenccrofQJU_Y4v20BQ8N02EU/view?usp=sharing
http://Jiménez- González et al (2018)
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pound belonging to the flavonoids.

Olea et al (2019) suggests that phytochemical studies have shown that L. Rivu-
laris contains a high SQL percentage, highlighting LTC as the main component. 
The LTC has a similar structure to other SQL, being highly cytotoxic; It also indu-
ces apoptosis and acts as an efficient NF-kB inhibitor. Moreover, micellar poly-
mers application as conductive vehicles for anticancer drugs has been extensi-
vely studied over the past two decades.
As a conclusion, the cytotoxicity of both ethnic extracts and ethyl acetate obtai-
ned from L. Rivularis were evaluated against several cancer cell lines: PC-3 (pros-
tate cancer), MCF-7 (breast cancer), HT-29 (colon cancer) and other non-tumor 
cell lines such as human colon epithelial cells (CoN). The results indicated both 
extracts exhibited activity in HT-29, MCF-7 and PC-3 cell lines, with IC50 values in 
the range of 11-16 ug/mL. A comparison of these IC50 values with those previously 
reported by leptocarpin suggests the existence of a synergistic effect on the ac-
tivity of EA extract (ethyl acetate). This effect can be attributed to the presence of 
other lactones that are minor components inside this extract.
Finally, it is worth to say that none of the L. rivularis extracts show activity in 
non-tumor cell lines, suggesting that these selectively act in tumor cells.

Uquiche et al (2019) states that nowadays it is being sold in pharmacies and alter-
native medical stores as a product to make infusions. The bioactive compounds 
in the plant have shown an inhibitory and cytotoxic effect in cancer cells.
This study also emphasizes the concept of Lipoxygenase; an enzyme involved in 
regulating inflammatory responses by leukotriene biosynthesis, which have been 
linked to inflammatory diseases including cancer. Phenolic compounds exert an 
anti-inflammatory effect by inhibiting lipoxygenase, through their activity at the 
active site of the enzyme. As  a consequence, a high-modifying concentration 
does not necessarily end up in an improvement in the extract efficiency and phe-
nolics’ total extraction

Mena (2008) assessed the LTC the antitumor, anti-proliferative, and cytotoxic 
potential, a sesquiterpene lactone; its likely action mechanism and its influence 
on the ability and expression of multi-drug resistance proteins on two different 
cell lines. One of them, HL60 (Human Promyelocytic Leukemia) and U937 (Hu-
man Monocytic Leukemia) along with normal and ex vivo leukocytes obtained 
from primary leukemia cells cultured to determine the medicinal effect of Lepto-
carpin on cell viability in different cell lines.    

The cytotoxic and anti-proliferative effect of Leptocarpin was studied by exclusion 
of blue triptan and TTT reduction for 24 hours in concentrations between ranges 
from 0 to 100 uM. LTC successfully produced a drop in cell viability of about 70% 
compared to controls in leukesmic cells, inducing apoptosis at a p- 21WAF-1 and 
dependent forms associated with intrinsic routes (Bcl-2). LTC also induced neg-
ative variations in the expression of some MDR transporters such as MRP1 and 
MDR1.

https://drive.google.com/file/d/1sx9m5XaSQUXa00pbnt5jfoSxNCaaPRTn/view?usp=sharing
https://drive.google.com/file/d/1WndrAdukUgUMUOgkptNnZBD_C8EeQvNy/view?usp=sharing
https://drive.google.com/file/d/1I3v-_Aq7s6yqgChuAuuH-4RCFydx5RMp/view?usp=sharing
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Bosio (2014) concludes the following: LTC significantly decreases cell viability in 
cell lines studied depending on dose and time. In addition, LTC has a high selec-
tion level (2.95-9.23), inducing chromatin condensation and fragmentation in the 
cell lines studied. Moreover, it increases mitochondrial membrane’s permeability, 
inducing the specific activation of caspase 3 in the studied cell lines (except cell 
lines DU-145, MCF-7 and DHF).

LTC also induces the cell cycle arrest in the phase (G0/G1) in the cell lines studied. 
It inhibits nuclear localization and DNA binding with transcription factor NF-kB, 
and apparently inhibits the HIF-1a transcription factor’s nuclear localization.

Summarizing, it can be stated that the LTC behaviour in an acid environment al-
lows us to think that this molecule is sensitive to acid conditions, and therefore as 
possible medicine for the future, but it should not be administered orally; unless 
it is protected from gastric acids. This is why it is transformed into heliangolidas 
structures with less biological activity. It can also be claimed that LTC inhibits cell 
viability in various cell lines regarding rat studies. Another LTC characteristic is 
that it is dose-and-time dependent, as well as its high selectivity in terms of tu-
mour cells where early apoptosis occurs.
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 Quercetin

Jiménez- González et al (2018) performed analysis of the L. rivularis, where the 
presence of quercetin, a flavonoid that has been extensively studied, was detec-
ted.

This compound has medicinal properties described. 

Batiha et al (2020),  conducted bibliographic review on pharmacological acti-
vity, biochemical properties of quercetin. This compound belongs to flavonoids, 
which are an essential component of cosmetic, pharmaceutical, food and medi-
cinal formulations. They also highlight that this polyphenol is found in a wide va-
riety of vegetables and properties have been shown to be anticancer, antiviral, for 
the treatment of allergies, metabolic and inflammatory disorders, cardiovascular 
diseases and arthritis. Recent bibliographic compilation of Zhang et al (2020) 
on preclinical for the quercetin behaviour in Alzheimer, point out that the studies 
conducted are incomplete and information is lacking to accurately determine 
the compound’s applicability for the treatment of Alzheimer’s, but at first, it gives 
hope of being effective for this treatment.

Due to current events, quercetin is being intensively researched for COVID-19 
treatment and prevention, Derosa et al (2020) point out that this compound has 
previously been used in Chinese folk medicine for the treatment of several disea-
ses and as an antiviral, due to its ability to inhibit virus replication. Quercetin is a 
viable alternative for COVID-19 treatment, as it can be incorporated within food to 
ease and massify its consumption.

- Mena, C. 2008. Efecto apoptótico y quimiosensibilizador de Leptocarpina en 
distintos modelos celulares de leucemias. Tesis Lic. Química y Farmacia, Valdivia, 
Universidad Austral de Chile, Facultad de Ciencias.

- Olea, A. F., Villena, J., Moller, A., Martínez, R., & Carrasco, H. (2019). ENHANCE-
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LINES. Journal of the Chilean Chemical Society, 64(2), 4437-4440. https://doi.
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- Uquiche, E., Campos, C., & Marillán, C. (2019). Assessment of the bioactive capac-
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https://drive.google.com/file/d/1IJctD0fg_p1vPqIuul_-ASU7_aZCm2Bi/view?usp=sharing
https://drive.google.com/file/d/112-9-rCj-lj4AGf4c0joCgX5KOwbigEh/view?usp=sharing
https://drive.google.com/file/d/1R4uCZB-syn3dZuurM6Fp_FGA3mPM6v8W/view?usp=sharing
https://drive.google.com/file/d/13q2rxqXhwIcK9uzJlvcxmNCNfbx_i8Gq/view?usp=sharing
https://doi.org/10.4067/s0717-97072019000204437  
https://doi.org/10.4067/s0717-97072019000204437  
https://doi.org/10.1016/j.supflu.2019.02.005  
https://doi.org/10.1016/j.supflu.2019.02.005  
https://doi.org/10.12659/msm.903427 
https://doi.org/10.12659/msm.903427 
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Although there are studies that have investigated Palo Negro , there is still a lot 
of information that needs to be put under evaluation, as well as methods and 
procedures that can positively impact LTC effectiveness  and its possible insertion 
into pharmaceutical medicine and not just in folk/alternative medicine due to its 
anticancer potential. In addition to gathering information referred to other active 
compounds that this plant possesses, Kimun is developing extraction and purifi-
cation processes regarding the compounds previously mentioned in Palo Negro. 
All the research, development and innovation carried out in Kimun is possible 
due to the 10% reinvestment in terms of profits that are obtained.
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For further reading and complementing the scientific background 
contained in this document regarding the beneficial properties of the 
active compounds present in Palo Negro and Boldo, this link* can be 
accessed to find more studies and investigations related to boldine, di-
acetyl boldine, leptocarpin and quercetin.

*https://drive.google.com/drive/folders/1IeQSd-J59osJTkHvjc4LDSU4DPgDUA16
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1000, 500 y 250 g Boldo dry extract

II. Boldo (Peumus Boldus)

Chilean exporters can only export Boldo as leaves, bark and branches to several 
international markets which are used to produce Boldine using their own pro-
cesses. Chile is exporting five million dollars a year worth of Boldo in the its raw 
form.

Kimun Biotec, Kimun Biotec have developed their own processes for the extrac-
tion and purification of Boldine resulting in a high degree of efficiency as compa-
red to previously created methods. These results point to our objective of trans-
forming the selling of these products as a commodity with high added value that 
will increase the current annual exportation of these products from Chile ten fold. 

The selling of Boldine and Diacetyl Boldine is available in amber skin bottles, sea-
led and adapted for their conservation in 250, 500, 1.000, and 2.500 gram formats. 
Other customized selling formats such as bottles are also available for shipments 
of quantities ordered greater than 50 Kilos.

We extract Boldine from Boldo and Diacetyl Boldine as its 
derivative. These compounds are already in use throughout 
the world as part of pharmaceutical products as well as in 
complementary foods, and in cosmetic applications. There 
is significant demand worldwide for these products but 
currently producers are only able to offer them in limited 
quantities. 
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1000, 500 y 250 g Diacetyl Boldine

Prices
Boldine and Diacetyl Boldine.

BOLDINE per volume Price per KG $USD*

1 kg a 10 kg / 2.2 pounds to 22 pounds 18.000 x kg

11 kg a 30 kg /24 pounds to 66 pounds 16.000 x kg

Over 30 kg / 66 pounds 15.000 x kg

DIACETYL BOLDINE per volume PrIce per KG $USD*

1 kg a 10 kg / 2.2 pounds to 22 pounds 26.000 x kg

11 kg a 30 kg /24 pounds to 66 pounds 24.000 x kg

Over 30 kg / 66 pounds 23.000 x kg

*Ex-Factory

*Ex-Factory
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Production capability
Boldine and Diacetyl Boldine

The productive capability of Kimun starting April 2021 will be 11 pounds per mon-
th and will be ready to export. The prices are FOB, tagged in Chile and taxes must 
be added; transportation, insurance and extras must also apply. Note that the 
production volumes are expected to increase through 2021. Following are the 
projected production volumes through 2021 and 2022. 

In case we acquire greater volumes of confirmed purchase orders placed at least 
three months in advance we are able to increase our monthly volume of produc-
tion.

Projected Monthly Production 
of Diacetyl Boldine Projection Date

2 kg/month - 4.4 pounds/month June 2021

 5 kg/month - 11 pounds/month October 2021

10 Kg/month - 22 pounds/month July 2022

Projected Monthly Production of Boldine A partir de:
5 kg/month - 11 pounds/month April 2021

10 kg/month - 22 pounds/month October 2021

20 Kg/month - 44 pounds/month March 2022
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Production capability
Boldine and Diacetyl Boldine

Technical data sheet for Boldine

Name Boldine

CAS 476-70-0

Origin Chile

Raw material Peumus boldus

Appearance Light brown powder

Purity 80-92%

Other names Boldine, Uniboldine, Boldin, S-Boldina, Chlo-
roform boldine, Dimetoxidihidroxiaporfina

Properties and uses

For therapeutic use, the following proper-
ties are recognized: Antioxidant, Alpha 
Adrenergic Antagonist in Vascular Tissue, 
Hepatoprotective, Cytoprotective, Antipyre-
tic and Anti-inflammatory. Antiplatelet and 
Vasodilator. Prostaglandin synthesis inhibi-
tor. Colon protector in chronic colitis

Packing Amber Pack of 250, 500 y 1.000 g

Duration 36 months

Conservation Fresh and dry atmosphere. Photosensitive: 
Protect from sunlight.

Certification HPLC Purity, Humidity and Chromatogra-
phy Analytical Certificates attached
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Boldine chromatogram report

Name: Boldine Surface : 18775.9

Name: Boldine Standar Surface : 10010.06
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Technical data sheet for 
Diacetyl Boldine

Name Diacetyl Boldine

CAS 72584-75-9

Origin Chile

Raw material Boldine

Appearance Polvo marrón claro

Purity 80% mín

Other names

Diacetyl Boldine, Diacetylboldine, Lumi-
sphere, Lumiskin, Boldine Diacetate, Diben-
zoquinolinatetrahidrodimetoximetildiaceta-
to

Properties and uses Dermatocosmetic use as a Melanin produc-
tion inhibitor and skin whitening

Packing Amber pack of 250, 500 y 1.000 g. 

Duration 36 months

Conservation Fresh and dry atmosphere. Photosensitive: 
Protect from sunlight.

Certification HPLC Purity, Humidity and Chromatogra-
phy Analytical Certificates attached
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Name: Diacetyl Boldine

Diacetyl Boldine chromatogram report
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Scientific Background
BOLDO

Boldo (Peumus boldus) is a chilean tree traditionally employed in folk medicine 
due to its properties (anti-inflammatory, antipiretic, spasmolytic, antioxidant, an-
tiproliferative, hepatoprotective, alongside others), and it has been the only plant 
with medicinal purposes accepted in the EU. These faculties have been attribut-
ed to active compounds found in leaves and barks. The compound’s presence 
has fomented the use of this tree in international pharmacopoeia. It is worth say-
ing that the most important active compound is boldine, an aporphine alkaloid, 
which has been deeply investigated by different authors and approaches. 

Boldine

Obrien et al (2006) highlights that the active compound (boldine) has phar-
macological activities, such as cytoprotective, anti-tumour promoting, anti in-
flammatory, antipyretic and antiplatelet, have been associated with the ability of 
boldine to scavenge highly reactive free radicals.The study affirmed that boldine 
effectively inhibit the spontaneous autoxidation of brain membrane lipids. Thus, 
it acts as an efficient HO* scavenger, and antioxidant molecule. 

Likewise, some researches have appointed that the alkaloid inhibits nitric oxide 
production by the mitochondria, and does not react with superoxide radicals. It 
has also been reported that boldine prevents the non enzymatic peroxidation 
of microsomal lipids initiated by Fe2+ or the enzyme-catalyzed peroxidation ini-
tiated by Fe3+- ATP with NADPH or NADH as co-factor or initiated by CCI4 plus 
NADPH as cofactor. 

Finally, it is noticeable to say that free radical-mediated oxidative events in the 
ethiogenesis of various cardiovascular, tumoral, inflammatory and neurodegen-
erative pathologies exalts the importance of the boldine’s antioxidant effect to 
prevent further spreading of the features previously mentioned. 

Gerhardt et al (2008) studied  the boldine effect against cell glioma lines (U138-
MG, U87-MG and C6). It states that Boldine has a capacity to decrease the num-
ber of cells in U138-MG, U87- MG and C6 glioma lineages. This reduction in cell 
number in response to boldine treatment can be explained by two hypotheses: 
(1) cell death or (2) reduced cell proliferation. Then, It was also observed necrotic 
cell lines in the C6 lineage after boldine treatment. The same effect was not seen 
at low concentrations in U138- MG and U87-MG lineages. 

In comparison to control, comet assay results from U138- MG did not show DNA 
damage after boldine treatment. In addition, the data suggests that boldine may 
not affect hippocampal cells to the extent that it affects tumor cells. Lastly, apart 

https://drive.google.com/file/d/1sr91YjUXwDnc3DL4oqLBHF9GUrI71Gfx/view?usp=sharing
https://drive.google.com/file/d/1oKCwvnOR7pzsN1oT2qGIHbTz_iZAEfrP/view
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Lau et al (2013), who investigated about the endothelial function in diabetic db/
db mice,  asserts two ideas: demonstrates that endothelial dysfunction in diabet-
ic mice was accompanied by augmented oxidative/nitrosative stress and BMP4 
up-regulation, restoring the impaired endothelial function in db/db mice and in-
hibited ROS  overproduction and BMP4 up-regulation. It also states that boldine 
is effective in inhibiting the AT, receptor- mediated cellular signalling cascade 
and in ameliorating endothelial dysfunction in diabetic mice. The findings fur-
ther suggest a therapeutic potential of boldine-containing medicinal herbs in 
alleviating diabetic vasculopathy. 

Looi et al (2014) evaluated boldine for its cytotoxic effect in human breast can-
cer cells using the MTT cell viability assay. The cytotoxic effect of boldine was also 
confirmed by measuring lactate dehydrogenase release from boldine-treated 
cells. In the same line, it was observed both cellular shrinkage and DNA fragmen-
tation, supporting the observation that treatment with boldine leads to apopto-
sis rather than necrosis in MDA-MB 231 breast cancer cells.

Gerhardt et al (2014) studied the mechanism of boldine on bladder cancer 
proliferation and cell death. One of the available options is that boldine acts in-
terfering with proteins involved in g2 progression to mitosis thus blocking cells 
in g2/M when evaluating cell cycle distribution. On the other hand, the ERK sig-
naling pathway is known to play a critical role in cellular proliferation, it was nec-
essary to determine if boldine inhibits cell growth via the regulation of the ERK 
pathway in T24 cells. Results showed that boldine significantly inhibited ERK 
phosphorylation. 

Consequently, ERK, AKT, and GSK3b are important proteins in the generation of 
an antiapoptotic response in cells, the inactivation or ERK and AKT, and activation 
of GSK-3b appears to be accountable for the death by apoptosis of T24 bladder 
carcinoma cells induced by boldine treatment. PI3K/AKT and MAPK/ERK path-
ways activation have been regarded as important key players in BC carcinogen-
esis. 

Moreover, once the ERK pathway is known to be important in cell proliferation, 
whereas the AKT pathway has been more strongly implicated in cell survival, and 
both are activated in BC cells, targeting both pathways becomes an important 
strategy to avoid cancer cell proliferation and stimulate cancer cell death. To 
summarize, it has potential implications in the development of adjuvant thera-
peutic strategies using boldine in conjunction with established chemotherapy 
regimens. 

from the fact that this findings may need in vivo studies, the results of boldine 
are particularly appealing because tumor- specific effects play a crucial role in 
anti-cancer therapies. 

https://drive.google.com/file/d/1XbW1XZ3G_L2Mu0c_dWTjABVNCMu-__fy/view?usp=sharing
https://drive.google.com/file/d/1cW3aeKkkyARt12y_81IL7psf4zist7rX/view?usp=sharing
https://drive.google.com/file/d/14QJ2MoNu-B3daCBj_2zcuzcdw-CiimIT/view?usp=sharing
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Noureini & Wink (2015), investigated the dose-dependent cytotoxic effects of 
boldine in Hep-G2 cells-telomerase inhibition and apoptosis induction. This study 
show the beneficial antiproliferative properties of boldine suppressing immortal-
ity of Hep-G2 cells without toxic concentrations, through inhibition of telomerase 
and induction of senescence. At high concentrations, Boldine induces apoptosis. 
This comes from a recent study in induction of cell cycle arrest and apoptosis in 
human bladder cancer cells by Boldine via regulation of ERK/AKT, and GSK-3b. 
Another study shows the use of Boldine at specific dosis, significantly reducing 
tumor size. This approaches may suggest that boldine, a potent and hardly toxic 
antioxidant, could serve as a valuable anti-cancer agent.

Yi et al (2017) emphasized the contribution of reactive gliosis to the pathologi-
cal phenotype of Alzheimer’s disease (AD), opening the way for therapeutic strat-
egies targeting the glial cells instead of neurons. In such context, connexin he-
michannels were proposed recently as potential targets since neuronal suffering 
is alleviated when connexin expression is genetically suppressed in astrocytes 
of a murine model of AD. Also, there is much evidence that indicates that hemi-
channels (HCs) can be important players in pathological processes by providing a 
paracrine pathway targeting neuronal activity and survival.

Consequently, long-term oral administration if boldine in AD mice prevented the 
increase in glial hemichannel activity, astrocytic Ca2+ signal, ATP and glutamate 
release and alleviated hippocampal neuronal suffering. These findings highlight 
the important pathological role of hemichannels in AD mice. The neuroprotec-
tive effect of boldine treatment might provide the basis for future pharmaco-
logical strategies that target glial hemichannels to reduce neuronal damage in 
neurodegenerative diseases. 

Ahmad et al (2019), stated that Boldine, a natural alkaloid compound, was 
shown to have anticancer properties on various types of cancer cells, but the 
anti-telomerase property was poorly understood. It also suggests the ability of 
boldine in targeting telomerase on the human colon cancer cell line, HCT 116, 
by analyzing the expression of hTERT and hTERC. Boldine was shown to have 
a time-and dose- dependent cytotoxic effect on HCT 116 cell lines in SRB assay. 
In addition, exposure to boldine induced down-regulation of hTERT and hTERC 
genes expression, as well as hTERT protein expression in HCT 116 cell line. From 
this point of view, the ability of boldine in targeting telomerase is more clearly 
understood and can be used  as a therapeutic agent for the treatment of human 
colon carcinoma. 

Subramaniam et al (2019) Subramaniam et al (2019) studied hepatocellular 
carcinoma, seeing it as a multifaceted pathology- accompanying chronic liver 
disease and cirrhosis (considering HCC is the fifth most commonly occurring can-
cer globally). As this issue can be treated in various ways such as chemotherapy 
and radiotherapy, they may cause adverse effects with a high degree of mortality. 
The idea of demanding for an alternate medicine has been increasing. 

http://Noureini y Wink (2015),
https://drive.google.com/file/d/1CkVeo_VytOl3tq8UX_fzulaR-LxUCWCy/view?usp=sharing
http://Ahmad et al (2019),
http://Subramaniam et al (2019)
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This study concludes that boldine has an impressive antioxidant property by pro-
tecting the cells from oxidative stress. Boldine promoted caspase-dependent 
mitochondrial apoptosis in HCC rats; it was confirmed by mRNA and protein ex-
pression. Immunoblot analysis also revealed that boldine initiated the caspase 
cascade through the intrinsic pathway by increasing the protein expression of 
Bax, cytochrome c, and cleaved caspase 3 in a rat model of carcinogen-induced 
liver tissues. 

It authenticates that boldine has splendid antiproliferative and apoptotic proper-
ties on cancerous cells. 
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Diacetyl  Boldine

It is a derivative of Boldine and synthesized from the latter, it is a skin depigmen-
tant that is nowadays used in various cosmetic formulations.. Pérez y del Pozo 
(2006) points out that Diacetyl boldine delays melanin synthesis, clarifying and 
illuminating the epidermis.

Pratchyapurit (2016), studied Diacetyl boldine in different formulations to de-
termine the concentration of the compound. The research was conducted on 
patients (arm and face), of whom they had no side effects or adverse effects, so 
the initial N was the same as the final N. In addition, they emphasize that these 
new formulations have the benefit of being a better choice than hydroquinone 
that is used as a depigmentant. They conclude that by adding Diacetyl boldine in 
sunscreen formulations, it facilitates use for people with melasma.

Khmaladze, et al (2019) conducted in vitro and ex vitro studies with Diacetyl 
boldine and noted that the compound inhibits the production and synthesis of 
melanin, slowing skin aging, supporting use in cosmetic formulations.

This compound synthesized from Boldine is used in cosmetic formulations for 
anti-aging and skin darkening prevention. There are several products on the 
market that contain Diacetyl boldine, which have protection of international-
tents available in this
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For further reading and complementing the scientific background 
contained in this document regarding the beneficial properties of the 
active compounds present in Palo Negro and Boldo, this link* can be 
accessed to find more studies and investigations related to boldine, di-
acetyl boldine, leptocarpin and quercetin.

*https://drive.google.com/drive/folders/1IeQSd-J59osJTkHvjc4LDSU4DPgDUA16
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III. Certifications

Aplication D.S. 594/92 The current regulation lays down the basic sa-
nitary and environmental conditions to be met by any workplace, without preju-
dice to the specific regulations that have been issued or dictated for those tasks 
that require special conditions. It also establishes permissible limits on environ-
mental exposure to chemical agents and physical agents, and those biological 
tolerance limits for workers exposed to occupational risk.

Aplication D.S. 977/97 is the regulation that establishes the sanitary 
conditions to which the production, import, processing, packaging, storage, dis-
tribution and sale of food for human use must be adhered to, in order to pro-
tect the health and nutrition of the population and ensure the supply of healthy 
and safe food. It applies to all natural or legal people who relate or intervene in 
the processes referred to above, as well as to establishments, means of transport 
and distribution intended for those purposes. In other words, RSA determines the 
specific requirements that facilities and food must meet in order to ensure safe 
products for human consumption.

Management Plan: For Boldo raw material suppliers, “Management 
Plan” certified by the National Forestry Corporation (CONAF) is worked on: an ins-
trument that, meeting the requirements established in this legal body, plans the 
management of ecological heritage or the sustainable use of forest resources of 
a given land, safeguarding the quality of the waters and preventing soil deterio-
ration. It will be a preservation management plan when it has as its main objec-
tive to safeguard biodiversity, ensuring the maintenance of the conditions that 
make possible the evolution and development of the species and ecosystems 
contained in the area under its action. It will be a forest management plan when 
its objective is to use the native forest for the production of timber and non-wood 
goods, considering the multifunctionality of forests and biological diversity.
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rciudad@kimunbiotec.com 
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Kimun Biotec SpA 
Chilean unique roll tributary (RUT) 77.085.916-6

Productive plant: Km 5 Camino Huape, Chillán-Ñuble. Chile
Palo Negro plantation: Km 39 ruta N-55, Pinto-Ñuble. Chile
Commercial office: Av Kennedy 5488, Torre Norte, of 1205, Vitacura, Santiago. 
Chile
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