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Abstract

Introduction: standard concentrations of antibiolics in culture media are thaught to
have no detectable toxic effects on the cultured cells. However, since antibiotics are biologically
active substances, the possibility that they interfere to some extent with cellular processes
oceurring in the cultured cells can not always be totally excluded. This study, lhurci'::re, was
conducted to assess whether the presence of penicillin- -streptomycin (pen-strep) during in vitro
maturation (IVM) of bovine cumulus cocyte complexes (COCS) affect nuclear and r:;.rmpl.ﬂ,muc
maturation and subsequent embryo development.

Materials and Methods: Bovine COCs were maturéd at 390C in a humidified
atmosphere with 5 % COg in air for 24 h in: 1- culture medium M199 supplemented with 10 %
FCS (Fetal calf serum), 0,05 10U ml rhFSH {recombinant human FSH) and 100 units penicillin
and 100 pg streptomycin/ ml. 2- culture medium M 199 without FCS and thFSH in the presence
of pen-strep. Cultures without antibiotics served as control. Six series of experiments, each
consisted of at least 3 replicates, were performed. ;

Results: i vitro maturation in the presence of pen-streép in culture medium supplemented
with FCS and rhFSH significantly (P<0.05) increased the percentage of MII oacytes, hm‘if(:i-'et:,
when the COCs were divided, on the basis of apperance of the cumulus investment, into bright
and dark groups, this effect was less obvious in both types of COCs, 76% vs 72% in bright
COCs (P=0.149) or 83% vs 80% in dark COCs (P=0.296) in treated and contral groups
respectively, The percentage of oocytes with type 111 of cortical granules (CGs) distribution was
not affected in the presence of pen-strep. The COCs expansion after IVM was not affected by
the presence of antibiotics in culture medium. The subsequent embryo development of
IVM/IVF produced ova, which were expaséd to pen-strep during I'VM, was significantly
(P =0.05) decreased with respect to blastocyst formation hy day 9. In vitro maturation in the
presence of pen-strep in culture medium without FCS and rhiFSH had no significant (P=0.402}

. effect on nuclear maturation,

Conclusion: The results indicate that the nuclear maturation of bovine cocytes was
- positively influenced by the presence of pen-strep during IVM when the culiure media was
supplemented with FCS and thFSH. Moreover, despite of no notable effect of pen-strep on-
CGs distribution the subsequent embryo development was negatively influenced by the presence

—of pen-strep.

KE!{ Words: VM, rhFSH, Pen-strep, Nuclear mataration, Cortical granules

Yukhtelr Medical Journal, Vol 3, No 12, Winter 2002, pp 169.176 Arrived at 11/5ep(200], Accepred at $iDec/200]

i



Introduction

Standard concentrations of antibiotics in culture
media are thought to have no detectable toxic effects
on the cultured cells. However, since antibictics are
biclogicaly active substances, the possibilty that thoy
interfera to some  extent with cellular processas,
occuring in the cultured cells, can not aiways be
totally excluded (1),

Although the application of 1the combination of

penicilling belonging to the group of Blactam antibiotics

ang of streptomycin, belonging to the group of
aminoglycosides,  gives & wide-spacirum  activity
against  micrebial  agents  (2) and &  minimum

undesirable effects on  eukaryotic cell, they may
influence same part of cellular activities (3, 4). Several
studies have been conducted to assess the risks of
aminaglycoside and A-actam antibiotics on eukanyiotic
cells (5. 6. 7, 8 9), It was documented that in a time
znd concentration dependent manner they could affect
some parts of celular functions (10, 11, 12} I has
been reported that antidiotics can adversely affect the
growth rate of mammalian embryos by interfering with
cell  cleavage  evenis  or by blocking  embryo
development [13).

This study, therefore, was conducted to investigate
whather the routing addition of penicillin-streptomyain
to the culture medium during the in vitro maturation of
bovine COCs affects the nuclear and oytoplasmic
maturation of the oocytes and whether this has conse-

quences for embryo development following fenilization.

Materials and Methods
= Collection and culture of cumulus oocyte
complexey

Bovine ovaries were Gollected at a slaughterhouse
in a thermos flask and fransparted to the laboratcry
within 1 h. The GOCs wera obtained by aspiration of
2-8 mm follicles and selectad on the basis of presence
of a mullilayered compact curmulus investment (al least
Selected COCs rinsad, once in HEPES
buffersd M-199 [Gibco BAL, Paisly, UK) and once

3 layers).

again in maturation mediem (M 199 + Earle ssalt +
glutaming) (Ginco cat nr 31100.027) and then, in

groups of 35 randomly allocated in each well of a
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d-well culture plate [(Munc ASS Roskilds, Denmark)
cantaining 500 upl materation medium, and cultured at

39°C in humidified atmosphere of 5 % GOy in air.

= I vitro fertilization and embryo culture
Baoth IWF and IWC {In wvitro cullure) took place at
39°C in a humidified atmosphere of 5% CO0s in air
Frozen/thawed bovine spermatczoa used for VF were
centrifuged over a percall gradient 1or 30 min at 700 x
g at 27C The sperm sample was collected by
removing  the gradient except for the last 150 i
containing the sperm pellet,. Thity-five COCs wers
transferred to 0.43 ml of ferifzation mediem [Fer-Talg),
as described by Parrish at al. (14), without glucose and
100 units penicillin and 100 g streptomycindml instead
of gemamycin. Twenty microliter of sperm suspension
ffinal concentration 0.5 % 10° spermatozea/ml), 20 pl
heparin (final concentration 10 pa/mly, and 20 L PHE
[consisting  of 20 mM D-penicilamine, 10 mM
hypotauring, 1 MM epinephring), were added, Aftar
1B-22 h of incubation, the oocyles were freed from
cumulus cells by wonexing for 3 min and all the
zygotes were placed in cullure medium. Following IVF
groups of 35 cocytes were randomly placed inoa
co-culture system of 0.5 ml of M199 containing 10 %
FCS an a monolayer of BRAL (Buffalo rat liver) cells in
gach weil of a 4-well cutture plate. On the fourth and
ginhth day of culture, embnyos were fransferred 1o fresh

co-culture wells.

# BRE-cell Culture

dutfalo rat liver cells, separated from the BRL cell
ling fram the American Type Culture Caollection (ATGC)
(19) were culiured routinely inoa 11 mixture of
Ham's F12 medium and Dulbecco's Modified Eagle's
medium [Gibco) supplemented with 7.5 % FCS fetal
Call Serum [Gibco) and antibiotics. These cells differ
from those currently available from ATCC in that they

exhibit contact inhibition of growth,

w Asvessment .r;f nuclear maturation and
cumulus expansion
After culture the nuclear status of the oooyles was

determined by DAPI-staining as described by Mori
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et al (16), Briefly COCs were denuded by vorexing
for 3-6 min and then fixed for 15-30 min in 2.5 % wiv
glutaraldehyde, washed with PBS, stained with 2.5 %
wiv 4 B-diamino-2-phenyl-indole  [DAPI) for 2-3 min,
washed with PES, and then mounted on slides, The
nuclear status of the stained oocyte was assessed
under a fluorescence micrascope, Oocytes in which
diffuse or slightly condensed chromatin could be
idenifizd, were classified as being in the germinal
vasicle (GV) stage. Docyles thal possessed clumped
or strongly  condensed chromatin that formed an
iregular network of individual bivalents (promeataphase)
or 4 metaphase plate bul no polar bady were classified
as being in the Metaphase | (M) stage, and occoytes
with either a polar body or two shiny chramatin spots
were classified as baing in the Metaphase Il (MIl) stage
of the maturation process. Cumulus expansion was
assessed by measurement of the diameter of the
COCs, using a calibrated stage micrometer, at the end
of the incubation (24 h). Diameter measurement for
each COGCs was daone in two perpendicular directions.

@ # Axsessment of cortical granules distribution

After in

removed from the ooccytes by vortexing for 3 min.

witro maturation, cumulus  cells  were

Corical  granules  distribution  was  assessed by
immuncfluorescence method as described by Yoshida
et al. (17); callz were permeabilized in 0.1% Titen-X-100
(v in PBS for 5 min al 39°C | The oocoytas were then
fixed in 2% {v) paraformaldehyde in PBS for 30 min
at rcom temperature. Aftar fiation, the oocyles were
washed 3 limes in PBS and then incubated in a
blocking solution  containing 0.1
Triton-X 100 {wiv), 1% (Wil powdered milk, 0.5%
Py BSA and 002 % (wiv) sodium azide, Kim et al

(18) at 39°C for 1 h

M glycing, 0.01%

Subsequently oocytes were
incubated in 100 pgd ml FITS conjugated lectin {peanut
agqhaining PNAY (FITC- PNA)Y (EY Laboratories, Inc.,
San Mateo, California) in PBS at 33°C for 30 min.
Following washing with PBS {3 fimes), oocyles were
stained with 2.5 % wi DAPI at room temperature. The
oocytes  wers mounted  under a  coverslip and
evaldated under an epiflucrescence microscope and

according to the observed distributional pattern of the
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CGs, the oocytes were classified in thres types: I)
Large aggregates of CGs distributed over the entire
cyloplasm, I} CGs localized in the cortical cytoplasm
and districuted as individual panicles as well as small
aggregates, lll) GGz more or less evenly distributed in
the corical cyloplasm aligning the oolemma (17).

= Experiments

Six =meries of experiments were performed. Each
experiment consisted of at lzast three replicates,

) COCs were matured in vitro in medium M-199
10% FCS  and 005  IU/mi
recombinant hFSH (Organon Intermational, Oss, The

supplemeantad  with

Metherlands), in the presence of 100 units penicillin
and 100 wg streptomycin/ml (Gibco). The percentage
of cocytes in different nuclear maturational stages was
determined after 24 h of incubation. Culfures without
antibiotics served as controls.

I COCs were matured in vitro in medium M-199
without FCS and without rhFSH in the presence of
pen-siren, and then the nuclear status of cocyles was
asgessed after 24 h of incubation. Cultures without
antibictics served as controls.

Iy Two groups of bright and dark COCs {the
classification of COCs in two groups was based on the
compactness and clarity of the cumulus investment; de
Wil et al (9) were matured in vitre in medium M-199
supplemented with FCS and rhFSH, in the presence of
pen-strep. Then the nuclear status of oooyles was
assessed after 24 b oof incubation. Culiures without
aminiotics sarved as controls.

V] Pattern of cortical granules distribution in Ml
(Metaphasze |l) occcytes after 24 h of incubation of
COCs, n medium M-199 supplemented with FCS and
rhFsH, in the presence of pen-strep was investigated.
Cultures without antibictics served as controls

YW1 Curmulus expansion of GOGCs after 24 h of

incubation in mediom M-199 supplemeniad with FCS

and HFSH, in the presence of pen-strep was
evaluated. Cultures without antibiotics served as
cantrols

VI COCs  were matured  in medium M-199

supplemented with FCS and thFSH, in the presence of

pen-sirep, in witro fertilized and the presumptive




Zygotes were cultured on a monolayer of BRL-cells as
described,  Cultures  without  antibiotics  served  as

contrals.

+ Assessment of embryo development

Embryos were scored morphologically, and the
efficiency of the culture systems was evaluated as (I)
the percentage of cleaved embryos 4 days after
fertilization, {ll} the percentage of blastocysts on day 9
expressed on the basis of the number of oocytes at
the onset of culture and (Il the percentage of hatched
blastocysts on day 11 expressed on the basis of the
total number of blastocysts on day 9.

+ Statistical analysis
The results were analysed by the Chi-square test

and P= 0.05 was considered significant,

Results

The effect of addtion of pen-strep to M-189
supplermented with FCS and rhFSH, during in wvitro
maturation of bovine cocytes s shown in table 1. As
shown the percentage of MIl oocytes was significantly
increased in treated group, which supplememed with

pen-strep in comparison to the control group.

Talle 10 The effect of additon of pen-strep to M1
supplemented with FOS and chFSIT on the nuclear maturation of

hovine vocytes culiured for 24 L

-]".xp-:rimcmﬂl | Twtal number | Whiilaar siinge’ (%) |
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As depicted in table 2, the effect of the presence or
ansence of pen-strep  in maturation  media, M-199
without FCS and without hFSH, on nuclear maturation
was evaluated after 24 h of incubation, As shown the
percentage of MIl stage oocytes was not influenced by
antidictic supplementation (P= 0.402).

The effect of pen-strep supplementation during VM
in maturation media, M-15% supplemented with FGS
and rhFSH, in two categories of bright and dark COCs,
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an nuclear maturation was evaluated after 24 h of
incubation (tables 3),

Tahle 2. The effect of addition of pen-strep to 2199 withowt
FCS and shFSH on the nuclear maturation of bovine oocytes

cultured for 24

: Experimental : Tutal punber Nuclsar sings (%)

I Broupe | of ()I'll'}'ll‘*

| ! GV MI MIT

| ot ! 13 on | ez | 23368
| Ten-sizep | 551 28(3) 15“:[£ﬁ] 1"r:-m :

As shown the percentage of MIl stage oooytes in
dark GOCs after 24 h of incubation, was significanthy
{P=0.05) higher than the corresponding percentage in
bright ©OCs, There was no significant difference in
percentage of Ml cocytes in the presence or absence
of antibiotic in both types of COCs, however, there was
a trend toward the pen-strep supplemented groups,
V8% vs 72% In bright COCs (P=0.149) and 83% vs
80% in dark COCs (P=0.296) in treated and control
graups, respectively.

Table 3 The effect of addition of pen-strep to M99 supplemented with
PCS and rhI"SH en the nuclear maturation of bovine ocooyles from
bright and dark COCs celiured for 240

Iypes of m].'lxpcrimcmzl Ttal number
(s growps of COCs Nuelear stage{%)
Gy [ MI ML |
: Briglu Concral 554 | 1 LRACETY | AT
[ | Teeea 38 ) e | aR3e
[ ek Cantral 345 " TR | 2TSEN
Trealed i | © 1T | FANGED

The pattern of CGs distribution in MIl stage oocyles
after 24 h of incubaticn in the presence or absence of
pen-strep was shoawn in table 4. The percentage of
type Il of CGs distribution showed no  notable
difference in the presence or absence of pen-strep in
maturation media, M-199 supplemented with FCS and

rhFSH.

Table 40 The cffect of addition of pen-strep to MI1%
supplemented  with FCS and  thFSH on cortical  pranules

distribution in bovine oocytes cultured for 24 h

Experinental Tural nuwmler Cortical granules
aroups af ooryles distribation (%)
Typel | Typell | TypeIll
(.'u:lll‘\:!l“ 252 e} T BT
Treated 2 1Bi] | 1sziez) | easly
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Table 5. The cffect of addition of pen-strep to MI199 supplemented with FOS and shFSTT

on the embrvn development following IVE of bovine oocvies matured for 24 h

Experimental No. of Now of cleaved  |No, of blastocysts|  No of l:]ugto;:}-.st-s &
Crroup oryles cmbrvos (%) Tetal (%) hestchesd blastocysts
Total day 11{%)
Centrol 537 EET) 13505" 143127 A1[1)
Treated 4L . 14'.';‘(66:1 w'.'[zu]t‘ Z0[24) EXnd) -
a, b; (P<0.05) o

As indicated in table 5 when pen-strep was'appliad
during VM (24 h exposure), there was no significant
difference (P= 0.715) in cleavage rate by day 4 of
culture. Regarding to blastocysts formation by day 9, it
was significantly (P<0.05) retarded by exposure of
VM/IVF produced ova to pen-strep during VM. By the
day 11, there was no significant difference in the
percentage of hatched blastocyst formation.

The comparison of COCs expansion after 24 h of
incubation in the presence ar absence of pen-strep
showed no significant difference betwean experimental
groups (table 6).

Tabkle 6. The effect of addition of pen-sirep to M19%
supplemented with FO5 and thESHL on the cumulus expansion

of bovine COCs culred for 240

Condition of | na, L diameter (wne)
Culture COCs Mean =503
| Penarep | 150 BT 6
i Cantrnl 130 Fro0+T T
Discussion

Antibiotics are commaon to all media vsed in tissue

culture, in order to avoid microbial contamination.
Supplementation with antibictics is routinely caried out
using concentration determined in pioneering studies
which evaluated their toxicity in cell culture systems (4,
19).  These

streptomycin a5 the most useful and generally safe

experiments  selected  penicilin and
drugs. The concentration recommended for cell culture
i, 100 IUfmE and 100

pafml for o penicillin and
streptomycin, respectively. It is the same concentration,
which is usually used in culture of bovine ococytes and
embryos without regard o their possible effects,
however small, on cell metabalism (20), and embryo
morphology or its growth rate,

Accaording 1o the results presented in this study,

addition of antitictics (pen-strep) during VM of bovine

..........mk\hmﬂ\

COCs to maturation medium, M-193 supplemented
with rhFSH and FCS, has a positive effect on the rate
of nuclear maturation of ooocytes and this effect
became statistically significant (P-= 0.05) if the period
When the

exposure time 1o antibiotics, during IVM, decreased to

of incubation was extended to 24 h.

16 h no significant effect an nuclear maturation was
observed (21}, Irterestingly, when rhFSH and FCS
weare removed from culture media the positive effect of
pen-strep on nuclear maturation was omitted. Hence, it
concluded  that
the effects of

might  be pen-strep,  prabably,

potentiates rhFsH and FGS on
rezumption of nuclear meiosis.

Mary studies in vive point to interaction between
andor

aminglycosides  and  membranss

associated with membranes (9, 22, 23, 24, 25, 26). It

BrzyMes

has been known that these amtiiotic can interfere with
signal transduction mechanisms and influence ageonist
binding of G-protein coupled receptors (27, 28).

It is indicated that the effect of FSH on resumption
of meiosis induced indirectly via cumulus cell, which is
known 1o e mediated via cAMP signal transduction
pathway (28). Therefore, it might be proposed that
pen-sirep potentiate the effects of rhFSH, probably, via
a G-protein coupled mechanism. Since, we could not
g2 the positive effect of pen-strep on curmulus cells
expansion, the therefore, this question that how the
could  affect nuclear

pen-strep the process of

maturation remaines to be elucidate. It was also
indicated that penicillin and streptomycin could interfere
with ion channel (30, 31, 32, 33, 34) and some other
recepior (39).

The effects of pen-strep on two different types,
Bright & dark, of COGCs on nuclear maturation showed
na significant difference between treated and control
Howeevar,

Groups. as depicted there was a trend

toward the treated groups. The overall percentage of




MIl cocytes in dark COCs after 24 h of incubation was
significantly (P<0.05) higher than that of bright COCs.
These resufls are in agreement with the results of
Leibfried and First (36), de Wit et al (37) and Laurincik
et al, (38, 39) which have shown that the type of COCs
before culture reflects the ability of the oocyte to
mature in vitro, Overall the resumption of melosis in
cocytes derived form dark COCs was accelerated and
at all time points the maturational stages of cocytes
drived from dark COCs seemed to be a few hours
ahead of bright COCs (37).

Inspite of the positive effect of pen-strep on nuclear
maturation, the cytoplasmic maturation has not been
affected, the pattemn of cofical granules ditribution of
type il showed no notable difference in the presence
or absence of antibiotics. The pattern of comical
granules distribution is a reliable indicator for evaluation
of the developmental competence of bovine oocyles
{17},

Addition of pen-strep during IVM had an advarse
effact on the rate of embryo development. The
cleavage rate had not been affected by day 4, though,
the rate of blastocyst formation at day 9 of embryo
cullure was significantly (P< 005) retarded by
exposure of IWVM/IVF produced ova to antibictic during
M

As indicated, f we consider CGs distribution as a
reliable indicator of cyloplasmic maturation, it had not
been affected by the presence of pen-strep while the
subsequent embryo development had been influenced
negatively. Therefore, it might be concluded that
besides CGs distribution, other indicators such as the
pattern of mitochondrial  distribution  {40) o
rearrangement of other organelles and microvilli should
be considered (41) for proper assessment of the
process of cytoplasmic maturation.

The inhibtory effect of antibiotics on the
-profiferation of eukaryotic cells cullured in vitro may
occur at different stages of cell metabolism. It has been
recently, documented that the prolein synthesis
inhibitors may exent ils effect on triggering or blocking
the mechanisms of programmed cell death (42) and it
ig indicated that, faster cleaving embryos have been
clearly demonstrated to be- more capable of
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implantation in animal species (43) and it has been
also shown a strong comedation between chromosomal
abnormalities and delayed embryo development (44,
45).

Among the several mechanisms of toxicity of
beta-Lactam  antibiotics, toxicity to  mitochondrial
anionic substrate carriers, with a secondary reduction
aof mitocchondrial respiration with those substrate s
common (12, 48).

it has been postulated that the aminoglycosid
antibiotics may ineract electrostaticaly with membrane
anionic phospholipids and disrupt membrane structure
and function, these antibiotics also afier membrane
parmeabilty and promote membrane aggregation and
disrupt the hmciion of other membranes and
organelles including mitochondria (47). This group of
antibiotics can nhibit the (Na“-K")-ATPase activity of
membrane and may possibly disrupt the balance of
callular electrolytes, leading 10 a cellular dysfunction
(48).

Assessment of the COCs expansion as an indicator
of normal process of VM indicated that the presence
of pen-strep had no adverse effect on this process.

In conclusion, the analysis of data presented in this
study suggest that the process of nuckear maturation of
bovine cocytes is positively influenced by the presence
of antibiotic in matwration media, supplemented with
rhFSH and FCS. Athough, pen-strep had no notable
effect on the pattern of CGs distribution but embryo
development was nagatively atfected by the presence
of antibiotics during VM, probably due to its adverse
effects on the pattern of distribution andfor structures
of other organells such as mitochondria, vesicles and
micravilli which in tum led to interference with the
timing of cleavage events, either by delaying or
blocking embryo development

Acknowledgments

The author would like 10 thank Prof. Dr B Colenbrander
and Dr MM Bevers for their contribution in this study, E
Zeinstra, L van Tol and A RCL Beker for technical
assistance they provided, and also the Ministry of
Culture and Higher Education of Islamic Republic of
Iran and the Depantment of




[ e i 3
“wAntihioticy in culture medinm
i

P

Farm Animal Healh {Utrecht University) for providing

apporunity to undertake this assignment.

References

1. Kim MH, Funahashi H, Abeydeera LR, Maoon 5J, Parthar
RS, Day BM: Effects of oviductal fluid on sperm penetration
and cortical granule execytosis during fetilization of pig
pocytes in vitre, J Reprod Feril 1996, 107: 73-86

2. Yoshida M, Gran DG, Pursel VG: Confecal and
flucrescenct microscopis study using lectine of the distribution
of corical granules during the maturation and fertilization of
pig cogytes, Mol Reprod Dev 1993, 36 462-468

3. Beauchamp D. Laurent G, Maldague P, Akid 5, Kishore BE,
Tulkens PM: Protection against gentamycin-induced early
renal alterations (phospholipidesis, increased DNA synthesis)
by co-administration of poly-L-aspartic acid, J Pharmacol Exp
Ther 1990; 235: B358-BB6

4. Garlier MB, Laurent G, Claes PJ, Vanderhasghe H.J,
Tulkens PA: Inhibition of lysosomal phospholipases by
aminaglysaside anticisties: In vitro comparative studies.
Antimicrab Agents Chemother 1983; 23 440-448

5. Chung L, Kaloyanides 3, McDaniel B, McLaughlin A,
McLaughlin S0 Interaction of gentamisin and spermine with
bilayer membranes containing negatively charged
phesphaolipids. Biochemistry 1985; 24: 442-452

6. Lanbeck P, Paulsen O; Cytotoxic effects of four anfibiotics
en endathelial cells. Pharmacol Toxicol 1995; ¥7: 365.370

7. Helyoak GR, Wang S, Liu G, Bunch TJ, Evans AC, Bunch
TD: The effects of ceftiofur sedium (Maxcel) on bovine cogyte
and preimplantation embryenic development assessed by in
vitra embryc production techniques, J Vet Pharmazal Ther
1998, 21: 92-348

8. Coon HG. Clonal culture of differentiated rat liver cells. J
Cell Biel 1968; 39; 28a

9, Sandars DA, Fiddes |, Thompson DM, Philpott MP,
Waestgate GE, Kealey T: In the absence of streptomycin,
minaxidil potentiates the mitogenic effects of tetal call serum,
insulin-like growth factor 1, and platelet- derived growth factor
an MIH 2T3 fibroblasts in a K' channel-dependent fashion, J
Invest Dermatel 1938; 107: 228-234

10, Aramaki ¥, Takahashi M, Inaba A, Ishil ¥, 5 Tsuchiyva:
Uptake of aminoglycoside antibictics into brush-border
membrane vesicles and inhibition of (Ma® + K')-ATPase
activity of basalateral membrane. Biechim Biophys Acta 1385,
BE2: 111-118

11. Magli MC, Gianareli L, Fierentine A, Ferrareti AP, Fortini
0, Panzella S: Improved cleavage rate of human embryos
sulturad in antibiotic-free medium, Hum Reprod 1588, 11!
1520-1524

12. Stojkovie M, Machado SA, Stojkavic P, Zakharchanka V,
Hutzler P, Goncalves PB, woll E: Mitcchondrial distribution
and adencsine tiphesphate content of bovine cocytes before
and after in vitre maturation: corralation with morghalagical
criteria and developmental capacity after in vitre ferfilization
and cuture, Related Articles, Books, LinkoutBial, Repred
2001 £4(3): 504000

13, Mori ©, Hashimote M, Hoshino K: Fluorescence
micrescopy of nuclear DMA in cocytes and zygotes during
in vitro ferilization and development of early embryos in mice.
Bicl Reprod 1988; 39: 737-742

14. Leibfried L, First NL; Characterization of bovine follicular
oocytes and their ability to mature in vitre, J Anim Sci 1975,
48: 7g-B5

15, Forman R, Guillett-Rosse F, Fari A, Volants M, Frydman R,
Testart J; Importance of semen preparation inavaidance of
reduced in vitro ferfilization results aftributable to bacteria
Fertil Sterll 1987; Mar; 47[3): 527-530

16. Laurent G, Tulkens PM. Amineglycoside nephrotoxicity:
Cellular and molecular aspects. 151 atlas of sciance/
pharmacology 1987; 1: 40-44

17. Kania G, Kanka J, Kalska L, Bynska B: Distribution of the
cortical granules and cytoplasmic arganedles in bovine [V
apoytes with experimentally induced hardening of the zona
pelluzida In: 4th Annual Conference of the Europian Society
for Domestic Animal Reprodustion, 2000

18. Brasseur B, Carlier M8, Laurent G, Claes PJ,
Vanderhasghe HJ, Tulkens PM, Ruysschaert JM: Interaction of
streplamyein and streptomyeylamine derivatives with
negatively charged lipid layers. Correlation between binding,
conformation of complexes and inhibition of lysosemal
phospholipase activities. Biochem Pharmacol 1385; 34:
1035-1047

18, Yaux DL Toward an understanding of the molecular
mechanisms of physiclogical cell death. Proc Matl Acad Sci
USA 1993, 20; TEB-TE9

20. Seydel JK, Coats EA, Cordes HF, Wiese M: Drug
membrans interaction and the importance for drug transport,
distribution, accumulation, efficacy and resistance, Arch
Pharm (Weinheim) 1994; 327 601-610

21. Marine &, Pisanti N: [Pharmacckinetics and nephrotoxicity
of aminaglycoside antibictics], Clin Ter 1989; 129: 421-428
22. Jacoby F: Macrophages, Cnurd‘inating ad, Willmer, 1965,
vol 2, Academic Press, Londeon

23, Kaloyanides GJ: Drug-phespholipid interactions: role in




amineglycoside nephrotoxicity. Ren Fail 1852; 14: 351-357
24. Cottell E, McMorrow J, Lennon B, Fawsy M, Cafferkey M,
Harrisen RF. Mizrebial contamination in an in vitro
fortilization-embryo transfer system. Feril Steril 1996; 66:
TrE-780

25, Munne 5, Grifo J, Cehen J, Weier HU: Chromosome
abnormalities in human arrested preimplantation embryos: a
multiple-probe FISH study. Am J Hum Genet 1934, 55:
150159

26, Munne 5, Les A, Rosenwaks Z, Grifo J, Cehen J;
Diagnosis of major chromoseme aneupleidies in human
preimplantation embryos, Hum Reprod 1993; B; 2185-2191
27. Parmish JJ, Susko-Parrish J, Winer M#a, First MLz
Capacitation of bovine sparm by heparin. Bicl Reprod 1388;
38: 11711180

28, Laurincik J, Kroslak P, Hyttel P, Pivko J, Sirotkin AV:
Bavine cumulus expansion and corena-cocyle disconnection
during culture in vitro. Reprod MNutr Dev 1382, 32; 151-161
28. Alexander AM, Gonda |, Harpur ES, Kayes JB: Interaction
af aminoglycoside antibictics with phespholipid liposemes
studies by misroelectropharesis. J Antibiot (Tokye) 1975; 32:
504510

30, Golicoy PP: The effect of antibictics on the function of
type-ll and -lil glucocorticoid receptors. Farmakol Toksikal
1821, Jul-fug 54: 445-448

31, Lauringik J, Oberfranc M, Pivko J, Grafenau P,
Kubovicova E: [Characteristics of the cumulus-oocyte complex
during the precvulatory period in superovulated heifers]. Vet
Med (Praha) 1992; 37 141-147

32. Gannier F, White E, Lacampagna A, Garnier D, Le
Guennac JY: Streplomycin reverses a large stretch induced
increases in [Cah]i in isclated guinea pig ventricular
myocytes. Cardiovase Res 1554, 28: 1193-1188

33, Liversedge NH, Jankins JM, Keay S0, Mclaughlin EA,
Al-Sufyan H, Maile LA, Joels LA, Hull MG: Antibictic treatment
pased on seminal cultures fram asymptomatic male partners
in in-vitre fertilization is unnecessary and may be detrimental.
Hum Reprod 1586 11: 12271231

34, De Wit AA, Wurth YA, Kruip TA: Effect of ovarian phase
and fallizel quality an merphelegy and develepmental
capacity of the bovine cumulus-ocoyte complex. J Anim Sci
2000 May: TB{5): 1277-1283 Related Anlicles, Books

35. Hostetler KY, Hall LB: Inhibiticn of kidney lysesomal

shurazi & ...

phespholipases & and C by aminoglycoside antibiotios:
passible mechanism of aminoglycoside toxisity, Proc Natl
Acad Sci USA 1982, 79: 1BE3-1667

35, Tune BM: Renal tubular transpert and nephrotoxicity of
beta lactam antibictics: structure-activity relationships. Miner
Electrolyte Metab 1994, 20: 221.231

37. Tune BM, Hsu CY: Mechanisms of beta-lactam antibictic
nephratoxicity, Taxical Lett 1990; 55: 81-86

38. Herrmann E, Gierschik P, Jakobs KH; Neamycin induces
high-affinity agenist binding of G-protein-coupled receptors.
Eur J Biochem 12B3; 185.677-6B3

39. Marques CC, Pereira RM, Baptista MC, Vasques M|, Horta
AEM: Neomyein disturbs bovine oocyte maturation and delays
embrys development in vitre, Thericgenclogy 1997 47: 194
40, Mattieli M: Transduction mechanisms for gonadetrepin-
induced oagyte maturation, Zygote 1994; 2: 347-349

41. Lipsky JJ, Lietman PS: Aminoglycoside inhibition of a
renal phosphatidylinesitol phespholipase C. J Pharmacel Exp
Ther 1982; 220: 287-232

42, Keiner 3, Zimmearmann L [Glutathiene-5H as protection
fram cytotoxic side-effects of gentamycin, Studies with
isclated outer hair cells]. Hno 1295; 43 452-497

43, Schacht J: Bicchemical basis of aminoglycoside
ototoxicity, Otalaryngal Clin North Am 15332, 28: B45-856

44, Twyman RE, Green AM, McDonald RL: Kinetics of open
channel block by penicillin of single GABAA receptor
ghannels from mouse sgpinal cord neuranes in culture, J
Physial (Land) 1932, 445: 97127

45, Gardner DK, Sakkas O Mouse embryo cleavage,
metabaolism and viahility: rale of medium composition. Hum
Reprod 1993, & 288295

46, Mingect-Laclercq MP, Brasseur A, Schanck A: Molecular
parameters involead in amineglycoside nephrotoxicity, J
Tozicol Enviren Health 1835; 44: 263-300

47, Shirazi A, Colenhrander B, Bevers MM The effect of
penicillin-streptemycin on nuclear maturation of culiured
bovine oosytes, In 14th International congress on animal
reproduction 2000, Stockholm, Swedsen, (abst) 18 p 48

48. Hu JF, Gilmer L, Hepkins B, Wolfinbarger L, Jr: Effects of
antibiotice on cellular viability in porcine heart valve tissue
[published erratum appears in Cardiovass Res 1990
Feb;24(2):188]. Cardiovasc Res 1883, 23: 960-964

Q000U

st

]



