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Abstract: The development of breeding animals is essential to ensure the
productivity of guinea pigs, so an adequate supply of nutrients is required.
However, information on their nutritional requirements is limited,
particularly with regard to amino acids such as lysine, wich affects their
productive performance. We evaluated the effects of dietary lysine levels
(0.84, 1.01, 1.18, and 1.34%) on primiparous guinea pigs and their progeny.
We used a total of 60 female guinea pigs at 976+£17.95 g. A randomized
block design analysis was performed with four dietary treatments (lysine
levels) and 15 repetitions/treatments. The results revealed that fertility
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showed a negative trend with the increase in lysine, the birth rate was
highest (82%) with 1.18% lysine than others. The guinea pigs that received
1.18% lysine had young with the highest birth weight (206+4.4 g/guinea
pig; p<0.01), and weight gain at weaning (197.7+8.9 g/guinea pig; p<0.01),
but litter size was not influenced by lysine levels. Young mortality at
weaning was high (18.2%) with a 1.34% lysine. The body weight of the
breeders (gestation and lactation) was greater with 0.84 to 1.18% lysine
(p<0.01), but there was a reduction with the 1.34% lysine level. A
significant (p<0.01) reduction in feed intake was observed with 1.34%
lysine during gestation, lactation, and weaning. The use of a level of 1.18%
lysine in the diets of primiparous guinea pigs should be considered to
improve the performance of females and the growth of their progeny.
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Introduction

The production of guinea pigs (Cavia porcellus) is an
activity that is constantly increasing (consumption and
demand) and, in the field of gastronomy, occupies a
priority place in the Andean zone of Peru (Posada, et al.,
2015) and in some areas of South America, therefore the
analysis of the productive performance of this species is
of much interest for genetic selection programs (Tapie et
al., 2024). Currently, guinea pig breeding systems are
improving, allowing for the development of earlier-
maturing genetic lines, which implies a greater demand
for nutrients, making it necessary to have adequate
knowledge of their nutritional requirements at different
breeding stages (Benitez-Gonzalez et al., 2019). The
success of reproductive management occurs when there
is correspondence with an adequate diet (Velasquez et
al., 2017). These dietary needs can not be met with
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forage alone; they require the use of balanced rations
whose composition must continue to be studied to
achieve maximum production (Carbajal Chavez, 2015).

Guinea pigs deliver precocial young after a relatively
long pregnancy. Here, the capacity of the mother to
deliver nutrients to the fetus is impaired since her
reserves are depleted before conception (Elias et al.,
2016), affecting the reproductive and productive capacity
of mothers in these conditions, the supplementation of
dietary nutrients, such as lysine, could increase amino
acid uptake by mammary cells that can be used for tissue
and milk protein synthesis (Hurley et al., 2000).

Protein plays a very important role, especially its
constituents, amino acids and among them, lysine,
which, when added to diets, increases muscle mass
(Regmi et al., 2016) and, during the prepubertal period,
supports and balances the growth and reproductive
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maturity (Seoane et al., 2020; Tokach et al., 2019) and
obtain pregnancies in better conditions for both the
mother and the young (Rezaei et al., 2013; Wu, 2014).
Improving the efficiency of protein utilization is
important for pregnant animals due to its limited ability
to support the growth of fetuses and mammary glands
during late gestation and to support mammary growth
and milk production, especially during the first lactation
period (Kim et al., 2009).

Gestation and lactation are the most important
moments to guarantee a good litter size, pup uniformity,
good weaning weight and body condition in breeding
females (Gongalves ef al., 2016), and it is undeniably the
most metabolically demanding stage of production
(Tokach et al, 2019). Lactation constitutes the
physiological stage of greatest nutritional demand since
they need energy and protein (amino acids) for lactation
and the growth of the young (Gongalves et al., 2016;
Pedersen et al.,, 2019). Therefore, nutrition must be
adequate, supplying nutrients in sufficient quantity and
quality, as is the case with proteins and mainly amino
acids (lysine). The values and recommendations of
amino acids given by the NRC are mainly oriented
toward growing guinea pigs to produce maximal growth
and nitrogen retention (Lang, 1995). Lozada et al. (2020)
recommended the use of protein meals of animal origin
to improve the weight of the litter at birth and the highest
weight at weaning; however, amino acid requirements
(lysine) for the pregnant/lactating and non-pregnant/non-
lactating adult guinea pig have not been specifically
determined (Lang, 1995).

Accurate estimation of amino acid requirements for
gestation will allow nutritionists to set an advanced
feeding strategy for gestating animals concerning
improving lactation performance. Lysine is considered
the first limiting amino acid in mammals and is essential
for achieving good production and reproduction (Liao et
al., 2015), but the current knowledge is insufficient to
draw a clear conclusion about the complex relationship
between dietary lysine supply and plasma amino acids
profiles (Liao, 2018). Thus, we aimed to evaluate the
impact of different levels of lysine on guinea pigs during
their first period of gestation and lactation and their
effects on the young at birth and weaning.

Materials and Methods

Study Location and Duration

This study was conducted in a commercial guinea pig
farm (Cusco — Peru) at an altitude of 3450 m above sea
level and lasted 180 days. The daily temperature and
relative humidity were 19.49+1.49°C and 41.62+3.75%
respectively. Temperature and humidity were regulated
using fans and heaters, which were used as needed.
Lighting was natural and artificial (12 h/day). Cleaning
was done three times a day to prevent the presence of
insects and rodents, and traps were placed to control the
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presence of rodents. The analyses of the samples were
carried out in the Nutrition, Food Science and
Technology Laboratory of the Professional School of
Zootechnics (Universidad Nacional de San Antonio Abad
del Cusco, UNSAAC — Peru).

Animals and Housing

The experiment was conducted in an environmentally
controlled house. A total of 72 improved type 1 guinea
pigs of the inti line of approximately 30 day-olds (60
weaned females and 12 breeding males), with an initial
Body Weight (BW) of 395.58+56.50 g in females, were
used in the study; the number of young evaluated at birth
was 164 animals to different experimental treatments.
Guinea pigs were randomly accommodated in 12-floor
pens of 1.2 m? (five females/pen); the males were also
housed in individual metal pens (0.125 mz/animal) and
were placed with the females only for mating (Velasquez
et al., 2017). Each pen was provided with nipple drinkers
and a manual feeder. During the experiment, guinea pigs
were allowed free access to fresh water 24 h a day (Wolf
et al., 2020), and Feed was offered ad libitum in flour
form.

Treatments, Experimental Diets and Feeding

Four levels of dietary lysine were used: T1: 0.84%
lysine (100%), T2: 1.01% lysine (120%), T3: 1.18%
lysine (140%) and T4: 1.34% lysine (160%). The lysine
levels were modified according to the treatments
proposed based on Lang's (1995) recommendations. The
experimental diets were analyzed (Table 1) and supplied
ad libitum (At 07:00 am), increasing progressively
according to consumption. A daily record of the feed
supplied and rejected was kept.

Reproduction, Calving, Lactation and Weaning

Breeders were first-calving females with a BW of
976+18 g., and the males that were mated with the
females had an average BW of 1557477 g, which
remained for 30 days in each pen for the respective
mating (Veldsquez et al., 2017). The registration and
control of the number of young by birth, weight and time
of birth were carried out, noting that the highest
frequency of births took place in the afternoon and night
(68%) than in the early morning and morning hours
(32%), the duration of childbirth between calves was
approximately seven minutes; the lactation lasted 17
days.

Sample Collection and Laboratory Analysis

The experimental diets were prepared by drying for
24 h at 60°C and then analyzed, following the guidelines
of the AOAC (2005) Standardized Protocols for Animal
Feed. Humidity using a forced convection oven (Binder,
FED 720) at 135°C/2 h (AOAC 930.15). Ash with a
muffle (Protherm, ECO 119) at 600°C/2 h (AOAC
942.05). Crude protein with an elemental analyzer
CHNOY/S (Perkin Elmer, 2400 Series 1) (AOAC 990.03),



Yasmeen Camila Vargas-Jauja ef al. / American Journal of Animal and Veterinary Sciences 2025, 20 (2): 103.111

DOI: 10.3844/ajavsp.2025.103.111

crude fat with an automatic Soxhlet extractor (Hanon,
SOX606) (AOAC 2003.05) and crude fibre, acid
detergent fibre, neutral detergent fibre content were
analyzed in a fibre analyzer (FIBRETHERM, FT12)
(AOAC 978.10, AOAC 973.18 and AOAC 2002.04
respectively).

Table 1: Ingredients and nutritional value of the experimental diets
(% As Feed); NFE Nitrogen Free Extract. GE Gross
energy. DE Digestible energy. Premix (vitamins y
minerals/kg) Vitamin A 9000 UI, Vitamin D3 2000 UI,
Vitamin E 16.0 UI, Vitamin K 2.0 mg, Riboflavin 5.5 mg,
Niacin 53.0 mg, D- Calcium pantothenate11.0 mg, Folic
acid 0.1 mg, B.H.T. 100.0 mg, Manganese 112.0 mg, Zinc
100.0 mg, Iron 56.0 mg, Copper 7.0 mg, lodine 1.0 mg,
Selenium 0.1 mg.NFE Nitrogen-free extract. T1 100%
level of lysine (0.84%), T2 120% level of lysine (1.01%),
T1 140% level of lysine (1.18%), T1 160% level of lysine

(1.34%)
Experimental diet T1 T2 T3 T4
Ingredients
Corn 13.81 13.41 1299 12.55
Barley 28.34 28.69 29.06 29.44
Alfalfa meal 15.00 15.00 15.00 15.00
Soybean meal (44% CP) 15.77 1513 1446 13.76
Wheat by-product 629 6776 726 1.77
Soybean oil 2.00 2.00 200 2.00
Oats 15.00 15.00 15.00 15.00
Limestone 0.866 0.868 0.870 0.872
Dicalcium phosphate 2.128 2.131 2.134 2.137
Salt 0.220 0.220 0.220 0.220
DL-Methionine, 99% 0.127 0.132 0.139 0.145
L-Lisyne 0.000 0.213 0436 0.667
Sodium bicarbonate 0.242 0.240 0.238 0.236
Premix 0.100 0.100 0.100 0.100
Choline 0.100 0.100 0.100 0.100
Nutrients
Dry matter 90.12 90.13 90.15 90.16
GE, kcal/kg 4055 4050 4125 4049
DE, kcal/kg 3031 3031 3032 3031
Crude protein 17.53 17.08 17.68 17.09
Ether extract 447 433 464 432
Crude fiber 843 846 849 852
NFE 5492 55.68 5595 55.62
Lysine 084 1.01 1.18 1.34
Methionine 039 039 039 040
Available phosphorus 050 050 050 0.50
Calcium .10  1.10 1.10 1.10
Variables Evaluated

The fecundity, birth rate, birth weight of the young,
litter size, weaning weight, feed consumption, and
weight gain in the young at weaning were evaluated.
Additionally, the weight of the mothers was evaluated at
birth, as well as weaning and mortality.

Data Analysis

A randomized block ANOVA analysis was performed
to investigate the four dietary treatments (lysine levels).

Differences were reported as significant at p<0.05, and
means were compared using Tukey's test (p<<0.05). The
Pearson correlation and regression analysis were
performed to establish the relationship between the birth
weight and weaning weight. The Residual Standard
Deviation (RSD) was used to indicate the variance of the
observations in the relationship between the evaluated
variables. To determine the error percentage, the
comparison between the determined values and the
regression estimates was used, calculating the Mean
Square of the Predicted Error (MSPE) and the predicted
error percentage, expressed as follows in Egs. (1-2)
(Nogueira et al., 2021):

MSPE =3Y""  (0i — Pi)"2/n (1)
%e = v/MSPEx (1%) )

where, n is the total number of observations, Oi is the
observed value, Pi is the predicted value, % e is the
predicted error percentage, and y is the average of the
observed values. Before the analysis, the assumptions of
normality, variance homogeneity and independence were
assessed. All data processing and analysis were
performed using the Jamovi 2.4 software.

Results
Fertility and Birth

The females who received higher levels of dietary
lysine had lower fertility than the control treatment, but
their birth rate was highest at 1.18% of dietary lysine; in
all cases, the increase in dietary lysine was associated
with an improvement in the birth rate (Table 2).

Litter Size, Weight at Birth and Weaning

The litter size was similar between treatments, so it
was not influenced by the level of dietary lysine.
However, numerically larger litter sizes were obtained
with 1.01 and 1.18% lysine. The weight of the young
guinea pig at birth in all cases (average, females and
males) increased as the lysine level was higher in the
diet, being this maximum and higher with 1.18%
compared to the others, observing a marked decrease in
weight with 1.34%.

This same relationship was observed in the number
of weaned young, where there was no effect of lysine
level either. On the other hand, the weight of the young
at birth (average) was higher with 1.18% lysine
(p<0.001); this same effect was observed in female
young and males in which the birth weight was higher
with 1.18% lysine. These differences were maintained at
weaning, where the weaning weight was higher
(p<0.001) with 1.18%, which corresponds to 140% of
the referential lysine level, both for the average in
females and males. Regarding the weight gain during
lactation until weaning, this was also higher with 1.18%
lysine (p<0.01) when evaluated in the average for
females and males (Table 2, Figure 1).
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Table 2: Fertility, birth rate, litter size and weight variation at birth
and weaning in young guinea pig

. Lysine levels P-

Variable =~ --------m—moeoeoem— oo
0.84% 1.01%  1.18%  1.34%  Value

Fertility, % 100 80 86.7 86.7 -

Birth rate, % 74 74 82 78 -

Birth

Litter size 2.8+1.3 3.4+1.3 34+1.1 3.0+0.8 0.530

Litter weight, g 172.1 183.1 206.0 148.8 <0.001
cl5.3 bx15 at4.4 d+15.7

Weight of 164.5 179.7 203.2 147.3 <0.001

females, g c£14.9  bxl13.5 atl2 d+17.6

Weight of males, 169.7b  178.1 207.3 140.1 <0.001

g +17.5 b+17.1 ax15.0 c+104

Weaning

Number of 2.7€1.3  3.3+1.3 3.3+1.1 2.5£1.3 0.365

young weaned

Young weight at 333.1 329.8 403.0 296.5 <0.001

weaning, g b+44 b+26.5 at+4.7 c+40.5

Females, g 323.0 327.6 399.2 297.0 <0.001
b+31.6  b+30.6 at8.2 c£55.5

Males, g 331.0 320.2 404.1 277.4 <0.001
b+44.7 b+28.1 at5.4 ct14.2

Weight gain, g 159.9 144.6 197.7 139.9 0.001
b+25.8  ¢+20.5 at8.9 c+27.8

Females, g 157.7 147.8b 196.0 146.5 0.001
b+20.6  22.0 at4.1 b+44.3

Males, g 161.7 141.3 199.0 137.0 0.001
b+30.0 c+18.9 atll.3 c£17.0

Based on the observed results, the relationship and/or
effect of the birth weight of the young (females, males
and on average) on their weaning weight was evaluated
with all the recorded data (Table 3), where it could be
seen that the estimated values of weaning weight had an
adequate linear relationship (R2 >75%) but a high RSD,
this indicates that the model predicts weaning weight
with less accuracy, which can be appreciated by the %
error observed. These results show that weaning weight
is influenced by the birth weight of guinea pigs.
Therefore, it is important to achieve high birth weights,
and one way to do this is to use lysine levels that are
higher than those recommended by the NRC.
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Fig. 1: Effect of lysine level on birth and weaning weight in
guinea pigs
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Table 3: Relationship between birth weight and weaning weight; Y
Body weight; X Body weight at birth; S Standard
deviation; R 2 Coefficient of determination; RSD
Residual standard deviation; e Error; MSPE Mean square
prediction error

Female Male Average
Model Y =9.2+1.869 X Y=40.0+1.702 X Y=302+1.755X
Observed 336.70 333.15 334.14
Predicted 333.10 333.20 334.37
R% % 7633 75.55 76.04
S 24.13 26.90 25.67
RSD 19.52 20.49 18.39
MSPE  190.49 209.95 169.12
e, % 7.52 7.94 7.11

Live Weight and Weight Variation of Breeders

The weight was not influenced by variations in lysine
levels from adaptation to completion of mating (Table 4);
however, during gestation to parturition, differences were
observed between treatments (p<0.01), the weight being
significantly lower with the highest level of dietary
lysine (1.34%) compared to the others, similar effects are
reflected in the weight variation, where the lowest gain
occurred with the 1.34% lysine (p<0.01). At the end of
lactation (weaning), significant differences were also
observed between treatments (p<0.01), the weight being
lower with 1.34% lysine compared to the other
treatments, but no differences were observed in weight
variation, but it can be seen that the greatest weight loss
was also recorded with the highest level of lysine.

Table 4: Body weight variation at different stages according to
lysine concentration; BWG Body weight gain

1.01% 1.18% 1.34% Value

Body weight (g/animal)

During  394.5+58.6 391.3+55.3 416.1+52.6 380.5+59.0 0.378

adaptation

During  981.9+73.1 966.7+67.1 998.1+56.7 957.1+67.1 0.357

mating

Gestation- 1386.8 1398.7 1347.7 1254.4 0.010

Childbirth a+90.4 a+98.5 ab+127.0  b+120.9

BWG 403.1 4333 3524 297.2 0.005
a+68.0 a+97.5 ab+104.6  b+102.9

Lactation- 1379.5 1378.8 1334.5 1195.7 0.003

weaning a+104.9  at71.1 ab+157.0 bx171.2

BWG -7.3£37.8 -19.9+51.4 -13.2+104.1 -58.7+111.2 0.274

Feed Intake (Dry Matter) in Breeders

Feed consumption was evaluated by taking into
account the productive/reproductive stage (Table 5);
thus, during breeding, no significant differences were
observed between treatments. Regarding pregnancy and
during lactation until weaning, significant differences
(p<0.05) were observed between treatments, with lower
consumption of 1.34% lysine (160%), not having
observed differences for the other treatments.
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Table 5: Variation in feed intake (dry matter) at different stages
based on lysine level

. Lysine level P-

Variable --==--------—--ommm oo oo
0.84% 1.01% 1.18% 1.34% Value

Consumption (g/animal, DM)

Mating 2218.9+  2273.8+ 21922+  2142.6+ 0.697
167.5 93.4 171.5 80.6

Gestation 3631.3 3654.1 3602.8 3306.1 0.004
atl41.4 a+93.4 a+171.5 b+80.6

Lactation 2704.4 2516.3 2600.0 2216.0 0.001
a+89.4 a+37.0 a+108.8 b+89.9

Weaning 1966.4 1941.3 1921.4 1639.7 0.002
a+85.1 a+36.9 a+91.2 b+75.5

Mortality

The mortality in the breeders occurred during
childbirth, being higher with the lowest level of dietary
lysine (0.84%) with 13.3% and to a lesser extent with the
level of 1.01% lysine, not having reported mortality with
the highest levels; at the end of lactation (weaning) no
mortality was recorded in any of the treatments. In the
young guinea pig, the highest percentage of mortality at
birth was at level 1.18% (8.0%) and 1.01% (7.5%) of
lysine, but mortality at weaning was highest at 1.34%
lysine level (18.2%) (Table 6).

Table 6: Mortality in mothers and young guinea pigs until weaning

Lysine level

Variable =~ mme e
0.84% 1.01% 1.18%  1.34%

Mothers

During birth (%) 133 6.7 0 0

At weaning (%) 0 0 0 0

Young guinea pig

At birth (%) 2.7 7.5 8.0 4.9

At weaning (%) 5.7 2.8 5.1 18.2

Discussion

The growth and health of the fetus and neonate are
directly influenced by the nutritional and physiological
status of the mothers (Yuan et al., 2015). Therefore, the
birth weight of the neonate is very important since it
determines their survival and resistance capacity and has
a marked influence on their productive behaviour, such
as their weight at the end of lactation (weaning), final
weight at slaughter and reproduction (Vazquez-Gomez et
al., 2018). In this case, the prediction models show that
there is an influence of birth weight on weaning weight,
but with less precision, which is reflected in the
percentage of error it presents (>7%), attributable to the
effect of variations in lysine levels.

The reduced weight gain observed with high lysine
might be explained as increased oxidation of the amino
acid requires an extra energy cost and therefore less net
energy would be available for production (Urdaneta-
Rincon and Leeson, 2008; Xiao et al.,, 2019) when
supplying amino acid over the immediate need for
protein synthesis their oxidation increases (Matthews,
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2020) and so the supplied of amino acids are more
efficiently used for protein synthesis when supplied at
moderate or requirement levels (Yang ef al., 2017) and
also due to the lower consumption of nutrients observed
due to the effect generated by the antagonistic interaction
between lysine-arginine that had a primary effect of
lysine in the regulation of food intake (Xiao et al., 2019).
Similar results have been observed in other animal
species in which low levels of lysine depress growth, but
the increase in lysine determines an improvement in
weight gain and carcass yield (Hu ef al., 2022; Hussain
etal.,2018).

The number of weaned young was not influenced by
variations in lysine levels, but weight and weight gain
were significantly higher at 1.18%, and as for birth
weight, the highest level of lysine determined a lower
weight and weight gain for all cases (average, females
and males). These results clearly show that there is a
differentiated response depending on the lysine needs of
guinea pigs during pregnancy and lactation and that this
was reflected in the greater capacity of females to
mobilize amino acids to the mammary gland with 1.18%,
to be used for the synthesis of tissues and protein
synthesis in milk, thus favouring the greatest availability
of milk for the young (Elsaadawy et al., 2022). However,
when the lysine level exceeded the requirement, it would
have generated a negative interaction between amino
acids, altering the expected release of amino acids into
the blood from diet, that excess dietary lysine increases
the requirement for arginine (Liao et al., 2015; Xiao et
al., 2019) and affects the metabolism and concentrations
of almost all other amino acids (Zeng et al., 2013; Liao
et al, 2015) such as histidine, isoleucine, taurine,
threonine and valine (decreased) (Liao et al., 2015).

Nutritional studies have shown that amino acids
participate in and regulate key metabolic pathways to
improve  health, survival, immunity,  growth,
development, lactation, fertility, antioxidative responses
and reproduction of the organisms (Wu, 2014).
Additionally, variations in lysine consumption had an
influence on metabolic status (Hosseintabar ef al., 2015)
and reproductive hormone secretion (Xue et al., 2012);
in this way, high lysine intake improved the metabolic
status and increased the total litter weight at birth and
young weight at weaning (Hong et al., 2020), which was
observed in the present study with the 1.18% of lysine.
The results of the study show that there is a need to
adjust the levels of amino acids supplied in the diet of
guinea pigs during gestation and lactation to optimize the
use of dietary protein, with emphasis on females during
their first pregnancy, in which the amino acids
requirement is greater than multiparous (Hong et al.,
2020) and could be a strategy to improve the body
weight and the reproductive performance (Seoane ef al.,
2020) because a low voluntary feed intake during
lactation results in an inadequate supply of dietary
protein for fetal and mammary gland growth and also
causes massive maternal tissue mobilization (Moullé and
Parnet, 2019; Zhang et al., 2019).
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In the present study, the increase in dietary lysine
levels had a negative effect on feed intake during
pregnancy and lactation, but only with the highest level
of lysine, the intake being similar to the other treatments,
which implies that within the range from 0.84-1.18%,
lysine did not generate adverse effects on the blood
amino acid profile and would be within the optimal
response range for animals (animal requirement), (Hong
et al., 2020), but with 1.34% a significant reduction in
consumption was observed, which would have been
determined by the alteration of the plasma amino acids
profile because it is modified when there are changes in
the dietary levels of amino acids (Liao, 2018); where the
lysine is located at the top control level and their
concentration in blood plasma increased linearly over a
wide range of lysine content (Liao et al., 2015), affecting
the metabolism of almost all other amino acids, but is not
influenced by others (Shikata et al., 2007). Dietary lysine
concentration may influence signalling pathways
regulating food intake in the brain-liver axis via
glutamate synthesis (Payne et al., 2016).

The interaction between lysine and arginine is also
known, where excess dietary lysine increases the
requirement for arginine (Zampiga et al., 2018; Nogueira
et al., 2021) and other interactions among amino acids
within an animal body (Jansman et al., 2019; Cemin et
al., 2019) alter the expected release of amino acids
within into the blood from diet (Liao et al, 2015),
thereby affecting consumption, since the protein levels in
the diets of the present study remained constant. This
low consumption would not have allowed adequate
nutrient intake, thus affecting their productivity, taking
into account that the energy and amino acid requirements
during this period are strongly increased (Tokach et al.,
2019).

These variations in consumption are reflected in the
weight of the breeders at birth and weaning; during
gestation in all treatments, a weight increase is observed,
which is significantly higher in the first three treatments
(0.84, 1.01 and 1.18%) compared to the highest level of
lysine (1.34%), at the time of weaning the weight is
lower too with 1.34% of lysine, but there were no
differences in weight variation, however only with the
level of 1.18% this variation was positive, being negative
in the other treatments with greater emphasis with the
level of 1.34% lysine, similar results were observed in
studies with chickens and pigs where excess dietary
lysine depresses weight gain in animals (Bouyeh, 2013;
Aymerich et al., 2020).

In the present study, mortality was recorded in
mothers and young guinea pigs; in the case of mothers,
this mortality occurred during childbirth but not during
lactation (treatments with low lysine levels), the main
cause being difficulty in childbirth. In young guinea pigs,
mortality at birth was low and was not related to dietary
lysine levels; however, during lactation and weaning, this
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mortality was high, with the highest level of lysine
(1.34%) reaching over 18%. As indicated above, the
imbalance of amino acids in the diet resulting from the
excessive consumption of lysine would have determined
a decrease in consumption and a change in the pattern of
amino acids in plasma (Regmi ef al., 2016; Liao, 2018).
These changes would have affected the transport of the
growth-limiting amino acid, the concentration of which
is already low in the blood, into the brain (Park, 2006),
thereby generating a depression in consumption,
decreased weight gain and possibly the death of the
young guinea pig during lactation.

Currently, the technical breeding of guinea pigs is on
the rise and feeding systems are evolving from the use of
forages to balanced Feed. Meanwhile, advances in the
genetics of this species have led to changes in their
nutritional requirements. As a result, this study holds
significant future implications for guinea pig farmers,
offering valuable insights to enhance feeding practices,
particularly during the reproductive and lactation stages.

Conclusion

Dietary lysine levels influence the reproductive and
productive responses of breeders and young guinea pigs.
The most favourable response was observed at the 1.18%
lysine level, which improved fertility, birth rate, birth
weight of the young, and weight and weight gain of the
young at weaning. This response did not affect the
weight of the breeders. However, an increase above this
level produces adverse effects on mothers and young
guinea pigs. It is necessary to continue studying the
effect that amino acids have on the production and
reproduction of guinea pigs to know their requirements,
mainly limiting amino acids, considering physiological
and genetic differences.
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