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SUMMARY

This study aimed to evaluate the effects of
preincubated granulosa cells on in vitro maturation
and steroid hormones production in cows.
Granulosa cells from the ovaries were cultured
using the modified M-199 with Earle's salts. 1%
bovine serum albumin was added and 5% fetal
calf serum. Also 0.8% of antibiotics was also
included. Cultures were incubated at 37°C in a
95% air and 100% relative humidity. There were
significant differences among values of proges-
terone and estradiol concentration obtained for
levels of inclusion of FSH and LH. It can be
concluded that there is necessity for supplemen-
tation of hormones in culture medium for bovine
IVM.

RESUMEN

Se evaluo el efecto de células de granulosa
preincubadas sobre la maduracién in vitro y pro-
duccion de hormonas esteroides en vacas. Las
células de granulosa de los ovarios fueron culti-
vadas empleando el M-199 modificado con sales
de Earle. Se afadié 1% de albumina de suero
bovinoy 5% de suero fetal de ternero. También se
incluyé un 0,8% de antibidticos. Los cultivos fue-
ron incubados a 37°C con 95% de aire y 100% de
humedad relativa. Se registraron diferencias sig-
nificativas entre las concentraciones de
progesterona y estradiol obtenidas con los niveles
de inclsuion de FSH y LH. Puede concluirse que
es necesario suplementar con hormonas el medio
de cultivo para IVM en bovinos.
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PALABRAS CLAVE ADICIONALES

Cultivo celular. Medio de cultivo.

INTRODUCTION

The ovary of the cattle is a complex
endocrine gland responsible for production
of'sex steroids and is the source of fertilizable
ova for reproduction. The ovary possesses
two primary steroidogenic cell types. The
theca cells are responsible for androgen
synthesis while the granulosa cells are
responsible for conversion of androgens to
estrogens as well as progesterone synthesis.
These cells undergo a transformation in the
luteal phase of the menstrual cycle,
converting them from estrogen producing,
to predominantly progesterone producing
cells. Estradiol is produced by granulosa
cell aromatisation of androgens secreted by
the theca cells (Fortune, 1994). Estradiol
synergises with the gonadotrophins to
regulate the expression of FSH and LH
receptors on granulosa cells, which are
important developmental checkpoints in the
lifespan of the follicle at recruitment and
selectionrespectively (Dierichetal., 1998,
Ma et al., 2004). Towards the end of the
ovarian cycle, secretion of oestradiol by the
dominant follicle stimulates the pituitary LH
surge, which induces ovulation (Moenter et
al., 1990). Consequently, this study aimed
to evaluate the effects of preincubated
granulosa cells on steroid hormones
production in bovine animals.
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MATERIALS AND METHODS

This study was conducted at the
Department of Animal Physiology, Univer-
sity of Agriculture, Abeokuta, Nigeria. Ten
pairs of ovaries from cows were collected
from local abattoirs and kept in normal saline
for transport to the laboratory.

PREPARATION OF CULTURE MEDIA

For granulosa cells culture, modified M-
199 with Earle's salts was used. It was diluted
in 1 litre of de- ionized water and 3.36 mM of
NaHCO, was added to the 1 litre TCM-199
solution; 1% BSA was then added to halfof
the TCM-199 while 5% FCS was added to
47.5mlof TCM-199; 0.8% of antibiotics was
again added to the medium after which 0.2
pm Supor® membrane filter was used to
filter the media.

MEeTHODOLOGY

Inthe laboratory, the ten pairs of ovaries
were washed in fresh sterile saline. Ovaries
were dried before the granulosa cells
recovery from the follicles. All visible
follicles were aspirated using 18" needle.
Granulosa cells were separated by centri-
fuging at 3000 rpm for 10 min. Cell pellet were
then mixed thoroughly with the culture
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Figure 1. Graphical representation of CO,
regimein theinner chamber of CO, incubator.
(Representacion gréafica del régimen de CO,, en la
camara interior del incubador de CO,).

medium and aliquoted at 50 ul/ml per well
into a 24-well micro plates.

Cultures were incubated at37°Cina 95%
air and 100% RH. The graphical repre-
sentation data of CO, and RH are presented
in figures 1 and 2. Medium was changed
after 2 days of culture and to obtain optimal
attachment, cells were maintained in the
presence of 10% FCS for the first 48 hours
of culture. Hormonal treatments were
maintained for 2 days while on the 3" day,
testosterone (10 ng/ml) was added as
substrate for estradiol production. The
experiment was terminated on the 4" day.

DATA COLLECTION

At the termination of the experiment,
culture medium samples were collected for
determination of progesterone and estradiol
concentrations by Radioimmunoassay
method. The design of the experiment
includes: (1) additives supplementation i.e.
FSH and LH and (2) inclusion levels: (a) 0
ng/ml(b) 0.1 ng/ml(c) 1 ng/ml(d) 10 ng/ml
and (f) 100 ng/ml with each treatment
replicated 3 times.

STATISTICALANALYSIS
Data collected were subjected to analysis
of variance. Significant means were
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Figure 2. Graphical representation of relative
humidity regime in the inner chamber of CO,
incubator. (Representacion gréafica del régimen
deHR, enlacamarainterior delincubador de CO,).
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separated using Duncan Multiple Range
Test. All data were analyzed using Systat
Analytical Computer Package.

RESULTS

In relation with the effects of FSH on
bovine granulosa cells culture in vitro for
the production of progesterone and
estradiol, there was significant difference
among the values of progesterone concen-
tration obtained for different levels of
inclusion of FSH (tableI). The addition of 10
ng/ml of FSH had the highest value of
progesterone. Also there were no significant
differences between this value and the
progesterone values obtained with other
inclusion levels. Estradiol values followed
the same pattern of result obtained in the
progesterone.

The effects of LH on bovine granulosa
cells culture in vitro for production of
progesterone and estradiol are presented in
table II. From the table, progesterone values
recorded the highest at 100 ng/ml. Although
this value was not significantly different
from those recorded at 50 ng/ml and 10 ng/
ml LH inclusion levels.

DISCUSSION

Primary cultures of bovine granulosa
cells have previously been used to examine
anumber ofevents (Ameretal.,2008; Yang
and Rajamahendhran, 1998). From the
results presented above, there were
significant effects of FSH on the proges-
terone and estradiol production measured
and this is in line with the results of Mao et
al., 2002). It was observed in ths research
thatan increase in the level of FSH from 10
ng/ml upward generates no significant
increase in the progesterone production.
The inclusion of LH also had significant
effects on progesterone and estradiol
production. This is a pointer that granulosa
cell proliferation is a measure of steroido-
genic capacity of cells. Meanwhile, both
progesterone and estradiol production
reached the highest values when LH was
included at 100 ng/ml in the maturation
medium, therefore further increase in the
level of inclusion of LH resulted in no
corresponding increase in progesterone and
estradiol production. The results obtained
in this study is in line with Zuelke and
Brackett, 1990 and Saeki et al., 1991. In

Table I. Effects of FSH on bovine granulosa
cells culture for progesterone and estradiol
producton in vitro. (Efectos de la FSH sobre el
cultivo de células de granulosa bovina sobre la
produccién in vitro de progesterona y estradiol).

Table I1. Effects of LH on bovine granulosa
cells for progesterone and estradiol
production in vitro. (Efectos de la LH sobre
células de granulosa bovina para la produccion in
vitro de progesterona y estradiol).

FSHinclusion  Progesterone Estradiol 178 LH inclusion Progesterone Estradiol 17
level (ng/ml) (ng/ml) (pg/ml) level (ng/ml) (ng/ml) (pg/ml)
0 0.88¢ 1.41¢ 0 0.71¢ 1.38¢
0.1 1.41¢ 2.05¢ 0.1 0.96° 1.72¢
1.0 2.24° 3.11° 1.0 1.29° 2.69°
10 2.952 5.812 10 1.772 3.542
50 2.942 5.692 50 1.882 3.682
100 2.822 5.622 100 1,992 3.27°
S.E.M. 0.11 0.20 S.E.M. 0.08 1.14

abcdmeans in the column with different superscript
are significant (p<0.05).

abmeans in the column with different superscript
are significant (p<0.05).
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conclusion, there is necessity for supple-
mentation of hormones into culture medium
for successful bovine in vitro maturation
and it is suggested further that studies
using abattoir ovaries may not be truly
representative of the potential of the bovine
ovary because mostly aged and underfed
animals are slaughtered. Therefore, further
studies should be focused on oocytes
recovered from animals in good body
condition.

REFERENCES

Amer, H.A., Hegab, A.O. and Zaabal, S.M. 2008.
Effects of ovarian morphology on oocyte quantity
and quality, granulosa cells, in vitro maturation,
and steroid hormone production in buffaloes.
Anim. Reprod. Sci., 5: 55-62.

Dierich, A., Sairam, M.R., Monaco, L., Fimia, G.M.,
Gansmuller, A., LeMeur, M. and Sassone-Corsi,
P. 1998. Impairing follicle-stimulating hormone
(FSH) signaling in vivo: targeted disruption of
the FSH receptor leads to aberrant gametoge-
nesis and hormonalimbalance. PNAS, 95: 13612-
13617.

Fortune, J.E. 1994. Ovarian follicular growth and
development in mammals. Biol. Reprod., 50:
225-232.

Ma, X., Dong, Y., Matzuk, M.M. and Kumar, T.R.
2004. Targeted disruption of luteinizing hormone
beta-subunit leads to hypogonadism, defects in
gonadal steroidogenesis, and infertility. PNAS,
101: 17294-17299.

Mao, J., Guangming, W., Smith, M.F., McCauley, C.,
Cantely, T.C., Prather, R.S., Didion, B.A. and

ACKNOWLEDGEMENT

The authors thanked staff of the
Laboratory for Physiology and Immunology,
Department of Animal Science, Katholeic
University of Leuven, Belgium for the Ra-
dioimmunoassay analysis. We appreciate
the contribution of Prof. O.M. Onagbesan
of the Department of Animal Physiology,
University of Agriculture, Abeokuta,
Nigeria.

Day, B.N. 2002. Effects of culture medium,
serum type and various concentrations of FSH
on porcine prenatal follicular development and
antrum formation in vitro. Biol. Reprod., 67:
1197-1203.

Moenter, S.M., Caraty, A. and Karsch, F.J. 1990.
The estradiol-induced surge of gonadotropin-
releasing hormone in the ewe. Endocrinology,
127: 1375-1384.

Saeki, K., Hoshi, M., Leibfried-Rutledge, M.L. and
First, N.L. 1991. In vitro fertilization and develop-
ment of bovine oocytes matured in serum free
medium. Biol. Reprod., 44: 256-260.

Yang, M.Y. and Rajamahendran, R. 1998. Effects
of gonadotropins and insulin-like growth factors-
I 'and -Il on in vitro steroid production by bovine
granulosa cells. Can. J. Anim. Sci., 78: 587-
597.

Zuelke, K.A. and Brackett, B.G. 1990. Luteinizing
hormone-enhanced in vitro maturation of bovine
oocyte with and without protein supplemen-
tation. Biol. Reprod., 43: 784-787.

Archivos de zootecnia vol. 60, num. 232, p. 1334.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


