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PROLOGO

O volume V de Estudos em Biociéncias e Biotecnologia: Desafios, Avangos
e Possibilidades relune contribuicbes que refletem a riqueza, a complexidade e a
interdisciplinaridade que caracterizam o campo contemporaneo das biociéncias. Os
oito capitulos que compdem esta edicdo foram organizados em trés eixos amplos,
estruturados de forma a destacar conceitos, convergéncias metodoldgicas e interfaces
entre pesquisa basica, aplicagdes tecnologicas e a estratégia e ética em ciéncias da
saude e na investigacéo.

O primeiro eixo, Biotecnologia, Bioativos e Ciéncias Bioldgicas Aplicadas,
concentra estudos que exploram fendmenos essenciais da vida em niveis molecular,
celular e fisiologico. Os capitulos analisam desde interagdes entre peptideos e bicamadas
lipidicas aplicadas ao desenvolvimento de nanoparticulas, até o potencial terapéutico
de espécies vegetais amplamente utilizadas em medicina tradicional, nomeadamente a
planta Salvia purpurea. A ecofisiologia também se faz presente, com investigacoes sobre
o impacto da temperatura no crescimento e metabolismo energético de organismos
aquaticos, fundamentais para manejo sustentavel e producéo controlada. Assim, este
bloco articula biotecnologia, bioativos e modelos experimentais, oferecendo uma visao
integrada das bases e das possibilidades da investigacéo biomolecular e biotecnoldgica.

O segundo eixo, Biotecnologia Ambiental, Sustentabilidade e Profissoes
da Saude, reune trabalhos voltados a aplicacdo direta das biociéncias na resposta a
desafios ambientais e tecnoldgicos. Os dois capitulos apresentam solugdes inovadoras
de biorremediacao por meio do uso de biomassa vegetal, demonstrando a eficiéncia de
residuos agroindustriais — como bagaco de cana-de-acgulcar e cascara de amendoim —
na remogéo de contaminantes toxicos e recalcitrantes. Tais estudos reforgam a relevancia
da biotecnologia ambiental para o desenvolvimento sustentavel e para a mitigacéo de
impactos da acao antropogénica.

No terceiro eixo, Dimensdes Eticas e Profissionais da Ciéncia e da Satde,
destacam-se reflexdes sobre a crescente complexidade dos ensaios clinicos e sobre o
papel estratégico do coordenador na interface entre pesquisa, ética e regulamentacéo.
Complementa o eixo uma andlise aprofundada dos limites, desafios e inovacdes éticas
na pratica da enfermagem, ressaltando a centralidade da conduta profissional e da
responsabilidade humana no cuidado em saude. Este eixo se completa com a reflexdo
sobre o legado cientifico de Rosalind Franklin, no pioneirismo na cristalografia de raios
X, cuja contribuicéo foi decisiva para a elucidagéo da estrutura do DNA. O seu trabalho,
apesar de ndo devidamente reconhecido, mudou o curso da biologia molecular, suscitando

atualmente debates sobre o reconhecimento, a ética e a equidade na ciéncia.



Ao articular avancos moleculares, aplicacdes (bio)tecnoldgicas, reflexdes
histéricas e praticas profissionais, este volume reafirma a vocagéo das biociéncias e da
biotecnologia como campos em constante evolugao, cuja produgao cientifica dialoga tanto
com os fundamentos da vida quanto com os grandes desafios sociais e ambientais do
nosso tempo. Esperamos que a leitura inspire novas investigacoes, fortaleca perspetivas
interdisciplinares e contribua para a construcéao de solu¢cdes inovadoras que ampliem as
fronteiras do conhecimento e de suas aplicagdes.

Desejo a todos uma excelente leitura!

Manuel Simdes
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ABSTRACT: The ornamental fish market is
in expansion worldwide, making it essential
to promote research in Mexico on the
ecophysiology of ornamental species to
improve their controlled production systems.
Therefore, this research focused on evaluating
the effect of temperature on the growth
and energy metabolism (EM) of guppies. P.
reticulata fry was obtained from a controlled
spawning, homogenized, and randomly
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reticulata (PETERS, 1860)

assigned to treatments. Based on initial weight,
the feed ration supplied was 7% of body
weight/day and administered at two times:
11:00 AM and 3:00 PM. Commercial feed with
32% protein was used. The research employed
a fixed-effects factorial design: 20 and 24 +
1°C with two replicates (n=10), and measured
at (T, T, T, and T,. ), and it was analyzed
using ANOVA. Growth curves and biomass
production were calculated, and at the end
of the experimental phase, the fish’s energy
expenditure (VO,/g.PH/day) was measured
using a semi-open respirometer, considering
the variation in body weight of the sample to
calculate the relationship between energy
expenditure and body weight. Water quality was
evaluated daily using a multiparameter digital
meter. Significant effects were obtained for
temperature, time, and interaction (p < 0.000).
The average effect of temperature on growth
was 1.78 times greater at 24°C and biomass
production was twice in the high temperature.
Growth curves differed significantly between
temperatures (p < 0.001), and hierarchies were
detected from the third biometry measurement
onward (day 30). The final size and weight
distribution showed positive skewness, with
a greater effect at 24°C. Energy expenditure
was negatively correlated with body weight (p
< 0.001) but did not differ significantly between
temperatures (p = 0.84). The results obtained
have a direct application in the controlled
management of the species for commercial
exploitation purposes.
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1. INTRODUCTION

The guppy (Poecilia reticulata) is a species native to northern South America and
the Caribbean. In its natural habitat, its preferred temperature range is between 18 and
28°C. In recent decades, its distribution has expanded through introductions to more
than seventy countries, including Mexico (Sasanami, M. et al. 2021; FishBase, 2025). The
cultivation of P. reticulata has increased in recent years, making it one of the most important
ornamental fish species worldwide. Its sexual dimorphism is particularly striking in males.
However, their low fertility affects their production costs, as does the overproduction
of females; both characteristics are serious limitations in their breeding. Likewise, their
thermoregulatory behavior is relevant due to its impact on growth; heat stress can affect
cultivated lines used in commercial systems, increasing their growth rates and decreasing
their size, body mass, survival, and fertility (Dzikowski et al., 2001; Karaylcel et al., 2008).
Given the global increase in the ornamental fish market due to its widespread acceptance
and development prospects (Hernandez-Lopez et al., 2024), and considering that in
Mexico more than half of the farms producing ornamental species cultivate poecilids
(Espinosa et al,, 2011), it is evident that research on the ecophysiology of ornamental
species should be encouraged in our country to improve their controlled production
systems. Therefore, this research focused on evaluating the effect of temperature on the

growth and energy metabolism (EM) of guppies.

2. MATERIALS AND METH]/ODS

P. reticulata fry were obtained from a controlled spawning in the laboratory.
Two days after release, 40 fries were homogenized and randomly distributed into the
treatments, with two replicates of n=10 per 10 L aquarium. The treatments at both
temperatures were placed in water baths regulated at 20°C and 24°C (+ 1°C). The feed
ration 7% of body weight/day was calculated from the initial weight and provided at two
times: 11:00 AM and 3:00 PM. Wet body weight measurements (WW: + 0.0005 g) were
taken every 15 days from 5 randomly selected fish from each treatment replicate, and
the feed ration size was adjusted according to the averages obtained. Commercial feed
with 32% protein was used. The research involved a fixed-effects factorial design: 20 and
24 + 1°C with two replicates (n=10), and four measurements: T, T, T..,and T,. ) and

15d’ © 31d’ 45d
was evaluated through ANOVA. Growth curves and biomass production were calculated
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according to the Chapman model (1978). At the end of the experimental phase, the routine
metabolic rate (RMR) of the fish (VO,/g.PH/day) was measured at both temperatures
using a semi-open respirometer. Six experimental chambers containing three similar-
sized specimens, and one control chamber each with a 1 L capacity, were used for 6
hours, the lapse time was defined in a previous trial to obtain significant RMR readings.
The experiment accounted for variations in the body weight of the samples to calculate
the relationship between RMR and body weight. Water quality was assessed daily
except on weekends, using an oximeter and a digital multiparameter meter, recording:
temperature, dissolved O,, pH, conductivity, total solids and salinity. Water changes of

50% of the aquariums were carried out weekly.

3. RESULTS

31. WATER QUALITY

Table 1. Water quality variables (WQV) measured during growing experimental phase at two temperatures in Poecilia
reticulata. Data are Mean + SD. Means with different letters between treatments indicate significant differences
between them (post hoc Tukey, p< 0.05).

wQv T-20°C T-24°C
T°C 19.94+ 0.8 2368 £13
O,.-mg.| 56+05 53+05
pH 77 +0.27 7.87 +0.32
Cond. mS 566.6* + 27.0 67718 £100.6
T.S. mg.1 39744+ 37.0 47918 + 916
Sal. mg. | 27734+ 279 336.7% £ 57.9

3.2. GROWTH - TEMPERATURE

Significant effects were observed for temperature, time, and interaction (p
< 0.000). The mean effect of temperature on growth was 1.78 times greater at 24°C.
Growth curves differed significantly between temperatures (p< 0.001), Figure 1A and 1B.
Hierarchies (“bull effect”) were detected from the third biometric measurement onward
(day 31). The final distribution of sizes and weights showed positive skewness, with a
greater effect at 24°C (Fig. 2).
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Fig. 1. Growth curve (A) and IC

95%

of weight (B) in P. reticulata: Comparison of two temperature regimes.
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Fig. 2. Body weight frequency distribution of P. reticulata at two temperatures.
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The indicators of change in weight, growth rate and biomass production were

significantly different between the two temperature regimes, being higher at the

temperature of 24°C, Table 2.
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Table 2. Effect of temperature on growth, biomass production and growth rate (TIC) of P. reticulata.

Time Weight.mg TIC N Stock Mean Total
T°C days Mean + SD (G) Biomass (B) Biomass Production
0 0.6*+ 015 20 12
0176 126 2218
17 1204+ 42 20 240
20 0.037 322 1.9
31 20.2A + 114 20 404
0.0327 521 171
45 31.94 +101 20 638
511
0 0.6* + 015 20 12
01967 176 34.6
17 1708+ 6.7 20 340
24 0.047 498 234
31 32.8%+129 20 656
0.048 974 46.8
45 64.68 +24.0 20 1292
104.8

3.3. METABOLIC RATE

The mean and 95% CI of the MR at 20°C and 24°C were: 67.01+ 27.48 and 64.33 =
20.29 mg O2/g PH/day respectively (Fig. 3A). The MR was negatively correlated with body

weight (p<0.001), but did not differ significantly between temperatures, Fig. 3B, (p=0.84).

Fig.3.1C

95%

(B): (VO, = K W) data pooled (20 - 24) °C, r?= 0.68, n=11.
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4. DISCUSSION

In Mexico, ornamental fish production is a significant activity in 250 aquaculture
production units distributed across 20 states, according to the Ministry of Agriculture
and Rural Development. The state of Morelos stands out as the leading producer. The
ornamental fish market has grown significantly in the last ten years, reaching a value of 4.5
billion pesos and a volume of 60 million live organisms (Hernandez-Lopez, M. et al. 2024).

Ornamental fish farming generates significant income for the regions where it
takes place, directly impacting the local economy, especially for women in rural areas.

Given the above, the results obtained in this study have direct application to the
controlled management of the species for commercial exploitation. The maximum growth
and biomass production parameters of the fry were obtained at a temperature of 24°C.
Furthermore, energy requirements did not differ between the 20°C and 24°C regimes,
indicating that this temperature falls within the optimal thermal range for the species,
which is consistent with previous results (Gibson & Hirtz, 1955; Karayiicel, I. et al., 2008).
In other studies, guppies have demonstrated their flexibility in adapting to critical thermal
limits and variable energy resources (Chung, 2001; Auer, 2010).

However, this research suggests that further studies are needed to link temperature
increases with the energy requirements for somatic growth, diverse food sources,
reproduction, and improve of male proportionin P. reticulata, using a bioenergetic approach
to optimize the species production system. At the same time, product quality is a key
factor for competitiveness in the national and international markets, thus requiring health
and quality certifications for export. Furthermore, sustainable production management is
a significant challenge that requires collaboration among various stakeholders, including

government, industry, producers, and research institutions, to achieve the best results.
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