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Introduction
Over the years the search for new molecules is growing, the success 
of new discoveries often occurs with molecules arising from the nature 
that subsequently pass through chemical improvements. Unfortuna-
tely many of the identified and isolated substances do not reach on 
to become a drug, a few times a discontinuity of research or possibly 
the lack of interest of researchers in some structures.

Knowing that the Brazilian Flora is very diverse and still has a 
great variety of species not studied, each year new substances from 
nature are identified, many of these, possibly with the potential to 
become a new drug. In Northeast Brazil is not different and among 
the numerous plant species studied are those that make up the 
genus Bauhinia that has aroused the interest of researchers, among 
the most popular is the Bauhinia forficata. This has been used by 
people for many years, especially for presenting hypoglycemic acti-
vity, a reported activity since the 1990s by several authors [1, 2, 3]. 
Another species that has shown scientific importance is the Bauhinia 
pentandra has been shown antiulcer activity4 and acts on the in-
hibition of coagulation factor XIIa [5, 6]. The species Bauhinia pen-
tandra (Bong.) Vog. ex Steud (Fabaceae) is known in the Northeast 
of Brazil as "Mororó-de-espinhos" and can be found in the region 
of the Caatinga and the transition between caatinga forest-savanna. 
The stem bark can be used popularly as cleanser tonic and in the 
treatment of diabetes [7].

Among the substances already identified in species of Bauhinia are 
beta-sitosterol and kaempferol-3, 7-dirhamnoside (kaempferitrin) [8], 
the latter being responsible for the hypoglycemic properties of B. 
forficate [9].
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Other plants of the same genus have been in-
vestigated because they have important thera-
peutic properties. Recently, investigation of root 
bark of B. pentandra (Fabaceae) led to the isola-
tion and characterization of a new cianoglicosí-
deo has been termed Riachin. Preliminary studies 
have demonstrated antioxidant activity in tests 
2,2-diphenyl-1-picrylhydrazyl (2,2-diphenyl-1-pi-
crylhydrazyl, DPPH) and 2.20-azino-bis (3-ethyl-
benzthiazoline-6-sulphonic acid) [2,2-azino-bis 
(ethylbenzo thiazoline--6-sulfonic acid) diammo-
nium salt, ABDS], in addition to displaying che-
lating activity of metals to ferrous ions (Fe 2+) 
[10]. However, such studies are very recent and 
there is still much to be learned about the said 
cianoglicosídeo.

Method
This article aims to discuss new strategies for the 
study and drug development allowing they occur 
objectively and can reduce the unnecessary and 
unspecific use of animals in experiments.

The articles referenced in this narrative were 
identified through the PubMed database from No-
vember 2014 to February 2015. His full versions 
were obtained through the portal of periodicals of 
CAPES (Coordenação de Aperfeiçoamento Pessoal 
de Nível Superior) that provides access to texts full 
available in more than 37,000 periodicals, Brazilian 
and international publications. The authors were 
limited to reference texts published in English, Por-
tuguese, Spanish, French or Italian.

As an example, the authors report the initial fin-
dings of the activities detected by Riachin, a ciano-
glicosídeo not cyanogenic obtained from Bauhinia 
pentandra and isolated in laboratories of the Fede-
ral Rural University of Pernambuco.

Results

Non-cyanogenic cianoglicosídeo
The cianoglicosídeos are commonly known for their 
ability to intoxicate, however, some of these may 
have pharmacological activities such as anti-allergic 
[11] without risk of toxicity. Drugs with such features 
correspond to a restricted group, since much of the 
cianoglicosídeos in nature is cyanotic. This means 
that they have a nitrile group adjacent to the alpha 
glycosidic bond, so that these glycosides to hydro-
lysis by glycosidases, followed by oxidation of the 
resulting cyanohydrin releases the corresponding 
aldehyde or ketone and hydrogen cyanide (HCN).

Many vegetables that have cyanogenic com-
pounds have use for animal and human consump-
tion made restrictively and require a lot of care, 
such as grinding and heating food until the cyani-
de is almost completely eliminated. Although Ria-
chin corresponds to a cianoglicosídeo the position 
of the cyano group is not adjacent to the glycosi-
dic bond in the molecule, which causes hydrolysis 
does not result in the release of cyanide, reducing 
their toxic capacity. In this context, Riachin fits into 
a restricted group cianoglicosídeos not cyanogenic 
such as Simmodisin [12] and Laphoriside isolated 
from Lophira alata, a common plant in Africa [13]. 
More recently cianoglicosídeos called ehretiosides 
were isolated, which showed activity antagonist 
to histamine [14].

The basic structure of this class has been set [15] 
and characterized later as a non-cyanogenic ciano-
glicosídeo [16], but under specific conditions may 
release a small amount of cyanide [17].

Non-cyanogenic cianoglicosídeos correspond to 
a group of substances poorly studied, however, 
appear to exhibit different activities in various sys-
tems, since the immune and nervous systems, as 
well as antimicrobial activity.

Currently, it was started a investigation about 
the pharmacological properties of Riachin, for 
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there were not enough reports to direct further 
research. Typically using techniques of screening 
pharmacological for this purpose. The major pro-
blem of such thrust can be in the excessive use 
of animals for research random yet been reported 
properties.

Animal use in pharmacological studies
The use of animals in pharmacological studies is a 
common practice worldwide. In 2010, the United 
States used approximately 1.37 million animals in 
experiments. Note that these figures do not inclu-
de rats, mice, birds and fish, as these animals are 
not covered by the "Animal Welfare Act," signed 
in 1966 by the US government and aims to esta-
blish minimum acceptable standards for the care 
and treatment with animals. Therefore, most of the 
procedures were performed in mice and rats (96%). 
Other commonly used animals include those of gui-
nea pigs (19%), rabbits (18%) and hamsters (13%) 
[18].

In 2011, the United Kingdom has used more than 
three million animals which included mainly mice 
(71%), fish (15%), rats (7%) and birds (4%) [18].

In Brazil, Law 11.794, published in 2008, known 
as Arouca law, regulates research and teaching 
through the use of animals19. One must unders-
tand that the publication of the rule of law does 
not preclude the research activity with animals, but 
only imposes limits necessary for the use of these 
is carried out rationally so as to avoid suffering the 
same.

To meet the demands raised by this scenario com-
putational studies have emerged as an important 
tool for scientists and environmentalists have met 
their objectives even partially. Currently, an array 
of features is available to enhance the search and 
the study of new molecules through statistical and 
mathematical predictions based on the characteris-
tics of the chemical structures.

New technologies for new drug discovery
Since the 1970s a number of advances in chemis-
try and molecular and cellular biology attracted the 
attention of researchers in the pharmaceutical in-
dustry. So that between the late 1970s and early 
1980s the techniques of studies involving recombi-
nant DNA became focus of work of some compa-
nies, for example, Genentech and Amgen. The use 
of these new technologies has gained strength with 
the creation of Epogen (a stimulant erythropoietin) 
and recombinant insulin [20].

With the discovery of techniques involving mono-
clonal antibodies, research around this knowledge 
has become a true fever at early 2000's, so that 
about 25% of all new developing drugs were mo-
noclonal antibodies [20].

With the knowledge provided by the Geno-
me Project and consequently on proteins, it was 
perceived that the real targets for various diseases 
could be studied more precisely, from that deve-
loped the techniques of genetic knock-out studies 
[20]. This new scenario led knowledge to a new 
context, that the molecular pathways are respon-
sible for different diseases or have an important 
causal role. Thus, there is a new paradigm in the 
search for new treatments interfering up more ob-
jectively, at the molecular level in the pathological 
mechanisms.

With the advent of X-ray crystallography, molecu-
lar design went to another level with a considerable 
wealth of details and data that made it possible 
in 1987, featuring an HIV protease using compu-
ter models. Later, in 1997, such advent led to the 
development of a protease inhibitor called Nelfina-
vir. Despite this highly successful, many others have 
not resulted in the same outcome, therefore, it was 
perceived that the biological properties of a mole-
cule dependent on other factors.

The computational tools did not arise randomly, 
these were only possible after the emergence of 
biotechnology databases that resulted in mathema-
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tical models to analyze the relationships between 
the structures and the pharmacological effects re-
ported in several articles.

This process would not be possible without the 
development of computer and the internet itself, 
at least not in the proportions that can be seen to-
day. You can start this methodological approach in 
the 1970s with the emergence of the first database 
consists of 12 structures that have gone through 
evaluation crystallographic. This first step allowed 
biotechnological developments which resulted in 
1982 with the creation of the first insulin produ-
ced by recombinant DNA technique licensed by 
Genentech and produced by the pharmaceutical 
company Eli Lilly [21]. This resulted in the creation 
of the first Knockout mouse by researchers Martin 
Evans, Oliver Smithies and Mario Capecchi [22].

In the following years, a number of new knowled-
ge was consolidated, resulting in the development 
of drugs that employ this new knowledge as the 
basis for the research, among these new drugs have 
emerged Rituxan, Viracept, the Vitravene and Li-
pitor, the first synthetic statin. In the early 2000s 
more than 2,500 pharmaceutical companies have 
developed drugs with the application of new tech-
nologies [20].

Computer studies
The new drug research is developed by a large set 
of essential science for the discovery of new mo-
lecules and co-participation of this science is indis-
pensable for achieving the main goal, to become 
a real drug. However, this trajectory is complex 
and requires large investments, resulting often in 
a molecule unfeasible due to the lack of relevant 
biological activity, the toxicity or the difficulty of 
achieving the pharmacological targets in a living by 
pharmacokinetic complications.

The steps leading up to the pre-clinical and clini-
cal studies are crucial to obtain much information 
about the substance to be tested, which can often 
lead to impossibility of its use previously.

Therefore, current computer models can provide 
more information in a timely manner so that the 
researcher can direct their research on new mo-
lecules. Such studies may provide resources from 
the identification of the most likely pharmacological 
properties [23] of a molecule to the prediction of its 
possible adverse events [24].

It is in this context that since the early 2000s, with 
the knowledge from the Human Genome Project, 
several publications related to the creation of com-
puter models that simulate the activity, interaction 
and pharmacokinetics of molecules are emerging.

Computational studies of drugs are known as in 
silico studies, expression that seems to have been 
first used in 1989 in the workshop "Cellular Auto-
mata: Theory and Applications" in the United Sta-
tes, but gained a larger dimension with the Genome 
Project. Although the most suitable expression, ma-
ybe it was in silicio, to keep momentum of the ex-
pressions in vivo, in vitro, ex vivo, appearing in Latin, 
the expression in silico had already spread so that 
it remained. It is noteworthy that not everything 
that is done on the computer is a study in silico, 
this expression is valid only for studies that simulate 
natural processes [25].

The in silico studies can be performed starting 
with the molecular target which is sought molecules 
in databases that may interfere positively or negati-
vely in said target, or a small molecule upon which 
it is desired to know their properties.

The in silico study offers some advantages, such 
as reducing the number of molecules to be tested 
by means of databases, greater speed in the experi-
ments and in achieving results and reducing the use 
of animals. However, factors such as the flexibility of 
the protein molecule to the molecular conformation 
and promiscuity hamper more accurate predictions 
[26].

Five rule and the viability of drug
A drug after being prepared as a medicine can be 
administered in various ways, either via a parenteral, 
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dermal, rectal, among others. However, the most 
comfortable way for the patient is oral, therefore, 
the drug should be able to cross a series of obsta-
cles to reach the site of action [27] (Figure 1).

Remember that a drug must meet some impor-
tant criteria to ensure its effectiveness, as good 
proportion of solubility oil/water to diffuse through 
the membrane and be well distributed; have ade-
quate size so you can permeate the body to the site 
of action and have limited affinity to proteins, and 
other, otherwise the molecule in question may lose 
its function and not become a drug.

Observing various physicochemical characteristics 
and some biological factors Lipinski (2004)28, from 
the year 1997, studied the influence of these fac-
tors on the pharmacokinetic properties of drugs and 
came to the conclusion that some properties are 
essential for a molecule (druglikeness) has a higher 
probability of becoming a drug:

a.  Molecular weight is less than or equal to 500 
Da;

b.  Number of hydrogen bond acceptor groups is 
less than or equal to 10 (expressed as the sum 
of N and O atoms);

c.  Number of hydrogen bond donor groups is 
less than or equal to 5 (expressed as the sum 
of OH and NH in the molecule);

d. cLog P is less than or equal to 5.
The fact that each parameter is defined by a value 

which, coincidentally, is a multiple of five took this 
set of factors to be called "Rule of Five". This study 
was based on the evaluation of a set of 2,245 new 
chemical species (NCS) that were collected from the 
World Drug Index (WDI) [29].

Of course, over time, other researchers discuss 
and improved this rule found that other factors 
may influence the pharmacological properties of a 
molecule, such as, for example, polar surface area 
(PSA) of less than 140 Å2, which can best mean 
oral bioavailability for the drug [30].

The physico-chemical properties will lead directly 
into the molecular pharmacokinetics, a candidate 

Figure 1: Drug route to their biological viability (Adapted from Van de Waterbeemd, 2003) [27].
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for drug need to have good pharmacokinetic cha-
racteristics to increase your chances of becoming 
a medicine. However, it is estimated that approxi-
mately 50% of the drug candidates fail because of 
problems with the absorption, distribution, metabo-
lism, excretion or toxicity31. The evaluation of all the 
related parameters is defined as ADMET originating 
in the acronym of the steps of pharmacokinetic eva-
luation.

ADMET studies
Until the 1980s the pharmaceutical industry devoted 
their pharmacokinetic investigations using animals. 
In these studies were determined the nature of the 
absorption, distribution, metabolism and excretion 
(ADME) of drugs. Such studies led long time, which 
postponed the onset of pre-clinical and clinical stu-
dies. Another problem was the failure rate repre-
senting wasted time and money.

The early ADME studies report to the 1960s with 
the work of some authors. Until the 1970s, these 
models were typically based on in vivo studies. From 
the 1980s, ADME evaluation techniques in vitro be-
came incorporated. In vitro studies, for example, 
Caco-2, pharmacokinetic characteristics studied in 
an experimental model of epithelial cells from a co-
lorectal carcinoma [32] composed a literature data 
set containing information on absorption, drug in-
teractions (drug ± drug interactions - DDI), drug ca-
rriers and efflux pumps (P-glycoprotein - P-gp, Mul-
tidrug Resistance Protein - MRP), intrinsic clearance 
and brain penetration, which already believed-that 
could be used to predict the in vivo situation in 
humans [33].

In the early 2000s it was known that deficien-
cies in ADME characteristics corresponded the main 
cause of friction during drug development and in 
the same period was in sight the hope that one 
day the chemistry might be able to design the ideal 
chemistry for creating of new drugs [31].

The process of building ADME and toxicology stu-
dies known as ADMET corresponds to an arduous 

trajectory of work, starting from the selection of 
diseases, target identification, the identification of 
binding agents, optimization of these agents, selec-
tion of candidates and preclinical evaluation thereof. 
The next step is to identify the disease to be the tar-
get of research and components that are part of the 
biochemical pathways (proteins, genes, receptors) 
play an important role in the disease. Once these 
targets have been identified, one can synthesize a 
variety of substances that may interact with them 
[34].

The next step is to optimize the substance with 
main objective of applying concepts of structure-
activity relationship, SAR, and structure-metabolism 
relationship, SMR, to improve these links. The next 
steps are the tests on animals and then in humans 
[34].

Structure-activity relationship
The evaluation methods of Quantitative structure-
activity, QSAR, have shown efficient and relevant 
results having the pharmaceutical industry as the 
primary user of these strategies. The results are the 
fruit of linear regression analysis, using neural net-
works and other [35].

The QSAR studies are based on the principle that 
the biological activity of a molecule is related to its 
chemical structure. This enables prediction of the 
pharmacodynamic and pharmacokinetic activities 
based on theoretical models [36]. Studies of struc-
ture-activity relationship, SAR, qualitative study qua-
litative relationships derived from non-continuous 
data, while QSAR are derived from continuous data 
(e.g. data on the toxic potential). In 1863, Cros had 
noted such relations to publish "Action de l'alcohol 
amylique sur l'organisme", studying the relationship 
between the toxicity of primary aliphatic alcohols 
and their solubility in water [37].

Currently, it is understood that a QSAR study 
should: I - be associated with a defined endpoint; 
II - in the form of an unambiguous algorithm is 
easy to implement; III - the ideal is to have a me-
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chanistic interpretation; IV - be accompanied by a 
definition of applicability domain; V - be associated 
with a measure of "goodness-of-fit" (corresponding 
to internal validation); VI - be evaluated in terms of 
its predictive power using unused data in the de-
velopment of the model (which corresponds to the 
external validation) [38].

According to Oecd (2014) [37] biological activity 
(either pharmacological or toxicological) of subs-
tances is governed by its structural properties and 
SAR methods use such properties to achieve two 
objectives: I – determine, as precisely as possible, 
the variation limits of the chemical structure that 
is consistent with producing a particular effect (for 
example, a chemical can cause specific toxic en-
dpoint); II - define the ways that changes in the 
structure influence the power of the endpoint.

QSAR models are usually based on mathematical 
relationships, most often statistics that relate to the 
structural properties and the presence or absence, 
the potency or activity of interest [37].

Discussion

Predictions regarding Riachin
To facilitate the evaluation of the data, the mole-
cular structure of Riachin was presented as being 
obtained by SMILE PubChem software, available 
in https://pubchem.ncbi.nlm.nih.gov/search/search.
cgi#, resulting in the representative: C2 (C (O [H @ 
H] 1C (C = CC (C1O) O) N = CC #) OC (C (C2O) O) 
CO) O, with substituents in position 4 described in 
Figure 2 [10].

The in silico studies were performed by first for-
ming structure shown in Figure 2.

Preliminary studies of Riachin molecule determine 
the related properties in Table 1.

TPSA: Topological Polar Surface Area; N. atoms: 
number of atoms; MW: molecular weight; nON: 
hydrogen bond acceptors; nOHNH: hydrogen bond 
donos; N. violations: number of violations of rule of 

five. Availability: Osiris (http://www.organic-chemis-
try.org/prog/peo/); Molinspiration (http://www.mo-
linspiration.com); Protox (http://tox.charite.de/tox/).

Predictions in silico regarding Riachin
In the current phase, based on in silico studies tech-
niques were designed experimental models in order 
to study the pharmacological properties of Riachin 
objectively, reducing the waste of time and exces-
sive use of laboratory animals.

Figure 2:  General structural formula of Riachin 
[10].

Table 1.
Parameter Result Source

cLogP -2,74 Osiris

TPSA 163,628 Molinspiration

N. atoms 23 Molinspiration

MW 329,305 Molinspiration

nON 9 Molinspiration

nOHNH 6 Molinspiration

N. violations 1 Molinspiration

Toxicity (DL50) Class IV 
(310mg/Kg)

Protox

Druglikeness -8,1 Osiris

Drug-score 0,47 Osiris

TPSA: Topological Polar Surface Area; N. atoms: number 
of atoms; MW: molecular weight; nON: hydrogen bond 
acceptors; nOHNH: hydrogen bond donos; N. violations: 
number of violations of rule of five. Availability: 
Osiris (http://www.organic-chemistry.org/prog/peo/); 
Molinspiration (http://www.molinspiration.com); Protox 
(http://tox.charite.de/tox/).
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Predictions of physical and chemical 
properties
The physico-chemical properties were determined 
through Molinspiration software, available on the 
website http://www.molinspiration.com. Founded 
in 1986 as a spin-off from the University of Bratis-
lava, the Molinspiration is a private company focu-
sing on the development and application of mo-
dern techniques of chemical informatics, especially 
in connection with the web. This method is very 
robust and is able to process almost all organic and 
organometallic molecules39.

In Molinspiration software it is possible calculate 
the coefficient octane/water partition (log P), mole-
cular volume, molecular weight, number of rotata-
ble bonds, the number of hydrogen bond acceptor 
groups and donor [29] and molecular surface area 
(TPSA) [40]. Furthermore, it is possible to predict 
the score of bioactivity for different pharmacologi-
cal targets [41, 42].

As already mentioned, although the drawings 
of drugs based on the structure is effective, many 
drugs do not even come to clinical studies for pro-
blems in the pharmacokinetics and toxicity.

The drug-likness is a qualitative property of che-
mical products which was awarded in a vote of a 
committee of experts which is widely used in the 
early stages of drug discovery [43]. There are many 
approaches on how to evaluate the drug-likeness of 
a molecule, such as topological descriptors, finger-
prints CDM key structure or other properties such as 
cLogP and molecular weights. The approach used 
in this study is based on a list of about 5,300 frag-
ments of different substructure with drug-likeness 
scores associated. The list of fragments was created 
from 3,300 marketed substances and commercially 
available chemicals to give a complete list of all avai-
lable fragments [44].

In addition to the drug-Likness, will also be de-
termined the drug score, with scores obtained by 
combining the results of drug-likeness, cLogP, mo-
lecular weight and risk of toxicity in an affordable 

value that can be used to judge the global potential 
of the compound to qualify as a future drug.

The drug-likeness is calculated through the frag-
ments of point values that are present in the mole-
cule under investigation, and the calculations made 
through the online software Osiris, available at [45] 
http://www.organic- chemistry.org/prog/peo/.

The value of the drug score is calculated by multi-
plying the contributions of the individual properties 
of the molecule with the first phase of the calcula-
tions (Figure 3):

Figure 3:  Equation for the score calculation drug 
used by Osiris software [45].

 

Where "ds" is the drug score; "Si" are contribu-
tions calculated directly from cLogP, LogS, molecular 
weight and drug-likeness (pi) through the second 
equation describing a spline curve. The parameters 
“a” and “b” are (1, -5); (1, 5); (0.012, -6) and (1, 
0) to cLogP, records, molecular weight and drug-
likeness, respectively, and "ti" are the contributions 
of the types of risks taken IV toxicity. The values of 
"ti" are 1.0, 0.8 and 0.6 for no risk, medium risk 
and high risk, respectively [45].

Conclusion
Drug research came in the early twenty-first century 
in a new dimension being must satisfy important 
environmental and economic needs. The initial fin-
dings of Riachin exemplifies the use of simple initial 
strategies for objective search pharmacological ac-
tivities of isolated substances. It is possible that in 
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the near future, such procedures may be required 
prior to any kind of pharmacologic screening. Such 
a strategy should minimize considerably the unne-
cessary use of laboratory animals.

Pharmacological studies for investigation of Ria-
chin activity were started and all the tests should be 
directed by in silico predictions. The in silico studies 
hold great promise for the detection of pharmaco-
logical targets and new molecules. So every month 
the number of publications seems to increase con-
siderably, as the number of available tools.
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