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Abstract

This study aimed to quantify biochemical constituents and hormonal concentrations in the amniotic fluid
of Nelore calves conceived by different reproduction biotechnologies. Sixty animals were used and divi-
ded into: 1 - Twenty Nelore cows pregnant of calves obtained by artificial insemination; 2 - Twenty cows
pregnant with Nelore calves obtained by embryo transference; 3 - Twenty cows pregnant with Nelore
calves obtained by in vitro production. During the expulsion phase, the amnion was punctured and 15 mL
of fluid were collected. The biochemical evaluation was performed with commercial kits in accordance to
the manufacturer’s recommendations. It was used the radioimmunoassay to assess the progesterone and
testosterone levels. The statistical analysis used was the variance analysis and Tukey (5% significance
level). Mean urea and creatinine when comparing the three groups showed that group 3 had higher values
of these two metabolites, suggesting that the kidney maturity is suitable. For gamma-glutamyltransferase,
group 3 had a lower value compared to group 1. This enzyme is related to metabolism, may be inferred
that the metabolic activity is high in animal production in vitro. The glucose values did not differ between
the groups, suggests that the maternal-fetal exchanges were suitable for the power supply to the fetus.
Lower chloride concentration was showed in group 3. Sodium and potassium were found in greater quan-
tities in group 3 when compared to other groups. There was no significant difference for the testosterone

Rev.Acad., Ciénc. Agrar. Ambient., Curitiba, v. 10, n. 2, p. 205-209, abr./jun. 2012

®

BY

@

ISSN 0103-989X

Licenciado sob uma Licenga Creative Commons

doi: 10.7213/academica.7699



PIAGENTINI, M. et al.

Resumo

and progesterone. The results obtained in biochemical analysis can conclude that the renal and liver acti-
vity and maternal-fetal exchange are normal in the different groups.

Keywords: Amniotic fluid. Laboratorial analyses. Nelore.

O presente trabalho teve por objetivo quantificar a concentragdo dos constituintes bioquimicos e hormo-
nal no liquido amnictico de fetos Nelore, oriundos de diferentes biotécnicas reprodutivas. Utilizaram-se 60
vacas gestantes divididas em: 1 - 20 vacas prenhes de bezerros oriundos de inseminagdo artificial con-
vencional (IA); 2 - 20 vacas prenhes de bezerros oriundos de transferéncia de embrides (TE) e 3 - 20
vacas prenhes de bezerros oriundos de produgdo in vitro (PIV). Durante a fase de expulsdo, o dmnion
foi puncionado e colheram-se 15 mL de liquido amnidtico. As determinagdes bioquimicas foram con-
duzidas por kits comerciais. A progesterona e a testosterona foram determinadas por meio de radioi-
munoensaio (RIA) em fase sélida. Empregou-se a andlise de varidncia e teste de Tukey com 5% de signi-
ficancia. O teor de ureia e creatinina no G3 foi maior que nos outros grupos e significativo (p < 0,05) em
relagdo ao G1. Para gamaglutamiltransferase (GGT), o G3 apresentou menor valor em relagdo ao G1
(p < 0,05). Os valores de glicose ndo diferiram entre os grupos. O cloreto apresentou maior concentragdo em G1
e G2 que no G3 (p < 0,05). O sédio e o potdssio foram encontrados em maior quantidade no G 3 em relagcdo aos
demais grupos. Na andlise hormonal ndo foi detectada diferenca significativa para testosterona e progestero-
na. Pelos teores de ureia e creatinina, concluiu-se que a presenga destes, sugere maturidade renal adequada,
que a GGT (relacionada ao metabolismo animal) estd elevada nos bezerros de produgdo in vitro e que os gru-
pos tiveram a concentragdo de glicose adequada ao fornecimento de energia ao feto. Os resultados obtidos na
andlise bioquimica indicam que a atividade renal e hepdtica, além das trocas materno-fetal, estd normal nos

diferentes grupos.

Palavras-chave: Liquido amniético. Andlise laboratorial. Nelore.

Introduction

The amniotic fluid is an important indicator of fe-
tal health and its contents are factors that can help to
clarify gestational problems. This fluid can be submit-
ted to a variety of tests including biochemistry, cytology,
biophysics and immunology assays. These evaluations
can determine the maturity of fetal pulmonary, renal,
and epidermal systems. In addition, they can detect ge-
netic abnormalities and other disorders (KJELDSBERG;
KNIGHT, 1993).

The fluid allows the fetus to adopt an adequate po-
sition prior to parturition, providing protection against
traumas, dehydration and temperature variations. It
also enables the fetus to grow and move without caus-
ing any harm to the uterus. Not only that, but the fluid
promotes cervix, vagina and vulva dilatation during par-
turition, lubricating the vagina after the chorioallantois
disruption helping the calf to pass through the vaginal
canal. Apart from having bactericidal proprieties, these

fluids also avoid skin adhesions (PRESTES; LANDIM-
ALVARENGA, 2006 ; TONIOLLO; VICENTE, 1995).

The fetal fluids components and their relation to
both the concept viability and maturity have been stud-
ied in different species, but in the bovine species there
are only a few recent reports of the biochemical and
hormonal profile of these fluids. Hence, the purpose of
the present study was to quantify biochemical constit-
uents, progesterone and testosterone concentration at
amniotic fluid at the delivery time of Nelore calves that
were conceived by either in vitro production (IVP), con-
ventional embryo transfer (ET) or artificial insemina-
tion (Al), and compare them.

Materials and methods
The laboratory part of the study was performed at

the DepartmentofAnimal Reproductionand Veterinary
Radiology in collaboration with the Department
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of Clinical Veterinary Medicines at the School of
Veterinary Medicine and Animal Science (FMVZ),
Botucatu, Sao Paulo, Brazil (2205 1'S/48026’W).

Sixty animals were Kindly offered by private
farms that were located in the rural area of Avaré,
Sdo Paulo, Brazil (23003’8/48055'W) in order to per-
form the sample collection of amniotic fluid. Herd
health assessment and vaccination program were
performed according to the farms’ management
schedule. All animals were kept on pasture and sup-
plemented with silage, industrial feed and water ad
libitum. The cows were divided into three groups:
1-Twenty Nelore pregnant cows with calves obtained
by Al; 2-Twenty pregnant cows of ET with Nelore
calves obtained by superovulation of embryo donors
and 3-Twenty pregnant cows with Nelore calves ob-
tained by IVP after follicular aspiration.

Close to the expected calving date the cows were
transferred to a calving paddock to facilitate labor
observation. During the expulsion phase of the labor,
the amnion was punctured and 15 mL of fluid were
collected using a 40 x 12G needle and a 20 mL sy-
ringe. The material was deposited in plastic 50 mL
tubes and frozen in regular freezer (-20 °C) for lat-
er analysis. Biochemical analyses of the amniotic flu-
id samples were performed at the Clinic Laboratory of
the Department of Clinical Veterinary Medicine - FMVZ,
Botucatu, Sdo Paulo, Brazil. The hormonal assays were
performed at the Endocrinology Laboratory of the
Animal Reproduction and Veterinary Radiology of the
same School.

It was used commercial kits according to the
manufacturer recommendation in order to eva-
luate the biochemical parameters as follows:
Glucose - (mg/dL) colorimetric method (gluco-
se SL; Celm®; Barueri, SP) spectrophotometer Celm
SB-190; Urea - (mg/dL) colorimetric method (urea
ES; Celm®; Barueri, SP) spectrophotometer Celm
SB-190; Creatinine-(mg/dL) kinetic method (ki-
netic creatinine; Celm®; Barueri, N= SP) - spectro-
photometer Celm SB-190; Gamma-glutamyltrans-
ferase (GGT) - (UI/L) kinetic method (gamma
GT; Celm®; Barueri-SP) spectrophotometer Celm
E-210S; Sodium - (mmol/L) flame photometry (so-
dium; Celm®; Barueri, SP) flame photometer Celm
FC-280; Potassium - (mmol/L) flame photometry
(potassium; Celm®; Barueri, SP) flame photome-
ter Celm FC-280; Chloride - (mmol/L) colorime-
tric method (chlorides; Labtest®; Lagoa Santa, MG)

spectrophotometer Celm SB-190; Total Protein -
(g/dL) colorimetric method (total proteins;
Labtest®; Lagoa Santa, MG) - spectrophotometer
Celm SB-190. Progesterone and testosterone con-
centrations in the amniotic fluid were determined
by radioimmunoassay (RIA) using commercial kits
in solid phase (Diagnostic Products Corporation -
DPC; MedLab®, Sio Paulo, SP). Results were
analyzed with Gama Count Cobra II and it was used
the variance analysis and Tukey test (5% of signifi-
cance level) for the statistical study.

Results

Mean values and standard deviation for the bio-
chemical parameters of the amniotic fluid, of the
fetuses conceived by Al, ET or IVP are described in
the Table 1.

[t was observed that group 1 presented lower urea
mean value when compared to groups 2 and 3. As for
both creatinine and sodium, group 3 had higher lev-
els than group 1 (p < 0.05), and group 2 presented in-
termediated levels of such substances, and similar val-
ues when compared to other groups’ values (p > 0.05).
Glucose and total protein levels did not differ among
groups. For group 1, GGT levels were statically high-
er than for group 3, and group 2 showed intermediat-
ed levels, which were similar to the other both groups.
Chloride levels were higher for group 3 (p < 0.05) and
potassium levels were higher for group 2 (p < 0.05).

Table 2 shows mean and standard error of the pro-
gesterone and testosterone for all groups. The hor-
mone concentration analysis disregarded the fetal
gender. The results did not show any relevant statisti-
cal difference among groups (p > 0.05).

Table 1 - The mean values and standard deviation for
the biochemical parameters obtained from the
amniotic fluid at calving in the different groups

(CONTINUE)
Groups
Parameters
1 (Al) 2 (ET) 3 (IVP)
Urea (mg/dL) 281+171° 38.3 + 20.5° 403+ 16.5°
Creatinine (mg/dL) 5.2 + 4.6° 59+ 4.9® 8.0+5.3
Glucose (mg/dL) 44+71 6.7+77 44161
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Table 1 - The mean values and standard deviation for
the biochemical parameters obtained from the
amniotic fluid at calving in the different groups

(CONCLUSION)

Groups
Parameters

1 (Al) 2 (ET) 3 (IVP)
Total protein (g/dL) 0.27 £ 0.29 0.36 +0.57 045+ 046
GGT (UI/L) 35.0 +42.9° 22.6 + 13.0% 172 + 146
Chloride (mmol/L) ~ 101.1+435° 88.8 + 23.8° 63.7 + 31.5°
Sodium (mmol/L) 744+ 33.9° 777 + 3342 948 + 33.6°
Potassium 594815 39418 83+71°
(mmol/L)

Source: Research data.
Note: *° =Values within rows with different superscripts are significantly
different (p < 0.05).

Table 2 - The mean values and standard deviation for the
hormonal concentration obtained from the am-
niotic fluid at calving in the different groups.

Group
Parameters
01 (Al) 02 (ET) 03 (IVP)
Progesterone (ng/mL) 79+6.1 81+63 61+54
Testosterone (ng/dL) 78+66 87+114 51+46

Source: Research data.
Note: (p > 0.05).

Discussion

Creatinine is one of the most studied biochemi-
cal compound and its level can be used to deter-
mine the fetal kidney maturation during gestation.
[t can be detected in the fluid due to the gradient
difference among the umbilical cord, digestory
mucosa and bronchial mucosa, by simple diffusion.
Creatinine is a non protein nitrogen substance ex-
creted via glomerullar filtration, as the kidney
gets more mature it excretes higher concentra-
tions of creatinine, increasing its levels in the am-
niotic fluid. The urea concentration level is used
to evaluate the kidney maturation at veterinary
and human medicine, in parallel to the creatinine

level (HERVEY; SLATER, 1967; VOTTA, 1975).
Creatinine mean concentration observed in groups
1 and 2 was lower than the one found in the bo-
vine species (BAETZ et al., 1976), but for group 3
mean concentration values were similar. Urea con-
centration values for group 1 were similar to the
ones found for the bovine (BAETZ et al., 1976) and
ovine (PRESTES et al., 2001) species. These creati-
nine and urea concentration values suggested sat-
isfactory kidney maturation.

Glucose is the main sugar at the fetuses’ blood;
therefore it is the main energy source. Large
amount of the produced glucose is obtained via fa-
cilitated transport across the maternal and the fe-
tal placenta. The mean concentration values of glu-
cose in the three groups were higher than the ones
found in the ovine species (PRESTES et al.,, 2001).
The finding of no statistical difference in the re-
sults indicates that the maternal-fetal glucose
transport were at normal levels.

The GGT is an enzyme found in high concentra-
tion in the kidney, liver and pancreas, acting at met-
abolic level mediating a large number of physiologi-
cal functions. In relation to the mean concentration
of GGT, this experiment had shown that the three
groups had a higher level of this enzyme than the one
reported in ovine species (PRESTES et al., 2001).

Potassium and sodium urine excretion are
regulated by aldosterone that is produced
on the fetal adrenal gland, and the main re-
sults are the increase in the potassium and de-
crease in the sodium concentrations, and this
is sufficient to indicate the fetal kidney ma-
turity. The amniotic fluid’s sodium and chlo-
ride concentrations depend on the oronasal
secretions during gestation (EVRARD et al,
1997). The mean sodium concentration in the
amniotic fluid in the three groups was lower
than other results found in the reviewed litera-
ture (BRACE et al.,, 2004; GAGNON et al., 2002;
PRESTES et al,, 2001) for the ovine species. The
potassium concentration in group 1 was similar to
theonedescribedintheovinespeciesbyBraceetal.
(2004), but its value was lower in group 2 and
its value was higher in group 3. However, other
authors described a higher potassium level than
three groups (PRESTES et al., 2001). Baetz et al.
(1976), in the bovine species, described potas-
sium concentration was similar in group 1, but
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its value was lower in group 2 and its value was
higher in group 3.

Brace et al. (2004) described an ovine chlo-
ride level similar to the one for animals in group 1
and higher than the results for group 2 and 3.
However, other authors in the ovine species also
(GAGNON et al., 2002) had shown a lower chloride
concentration when compared to the findings from
group 1 and a higher concentration when com-
pared to groups 2 and 3, in contradiction to the
results from Evrard et al. (1997), which showed a
higher level of chloride.

The testosterone concentration level found
for the three groups during this experiment was
lower than the one described in another paper
(MAIA et al,, 2004). On the other hand the pro-
gesterone concentration level showed in this
experiment was higher than the concentration
reported by Maia et al. (2004). These results dif-
fered probably due to hormonal kit used.

Conclusion

The results obtained in biochemical analysis can
conclude that the renal and liver activity and mater-
nal-fetal exchange are normal in the different groups.
The amniotic fluid is an important source for fetal
evaluation through biochemical and hormonal analy-
sis that allow the determining process of hepatic and
renal maturity in the fetus.
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