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Guidelines For Authors

Universa Medicina is a quarterly medical journals and accepts medical and health-related original artrcles (research papers) m English or
Indonesia. The Indonesian papers will be translated und published in English

SUBMISSION
Submitted manuscripts should not hiave been published before and
must not be under simultaneous consideration by any other journal.

Manuscript preparation

The manuscript should be formatted as follows: A4 (212X 297 mm),
with margins of f feast 2.5 cm, use double-spacing inasenf font (¢
Times), [2-point and limited to approximately 16 pages in length
including references, tables and figures. Do not justify the nght margin
Number pages consecutively in the upper right-hand comer of each
page, begmning with the title page. Esch manuscript compoaent should
begin on a new page m the following sequence: title page, abstract
and key words. text. acknowledgments, references, tables: ¢ach table
on 4 separate page, complete with title and footnotes. legends for
figures, All manuscripts should be accompanied by a cover letter from
the author responsible for correspondence.

Title page

This should carry the tithe of the article, the names and addresses of all
authoes {the institution to which the work 15 to be attributed should be
listed first), the name, address, fax number and email address of the
comespanding author, and # short running title for page headings not
more than 40 characters.

Abstract and key words

Oniginal research articles must Include a structured abstract that
contiins no more than 230 words, and should consist of background
including objective, methods, design, results and conclusions. Below
the ahstract. provide o list of 3- 10 key words,

Text

The text of research papers should be divided mnto sections with the
following headings: Introduction, Methods, Results, Discussion and
Conclusions.

Acknowledgements
Acknowledge only persons who have mede substantive contributions
to the study.

References

Itisthe authors’ responsibility to check all references very carefully
for accuracy and completeness. Number references consecutively in
the arder in which they are first mentioned in the fext. Identify
references tn the text. Tables and Legends by Arabic numerals in
superscript and parenthesis “Unpublished observations™ und “personal
communications™ may not be used as references; if cited, a letter {from
the person quoted) granting permission must be submitted. Authors

should avoid using abstracts as references. Abbreviate journal
names according to the Index Medicus system (Also see
Internutional Committee of Medical Journal Editors Uniform
Requirements for Manuseripts Submitted to Biomedical
Journals: Sample References http //www.nim nih.gov/bsd/
uniform_ requirements himl). Examples of correct references
are given ut the end of these instructions,

Tables and Nlustrations (Figures)

Type or print each table with double spacing on a separate sheet of
paper Number tables consecutively in the order of their first citation
in the text and supply a bnef titke for each. Do not use intemal horizontal
or vertical lines, Give cach column 4 short or abbreviated heading.
Authors should place explanatory matter in footnotes, not in the
heading Explain in footnotes all nonstandard abbreviations For
footnotes use the following symbols, insequence: * 558092 #5142
Tdentify statistical measures of vanations. such as stsndard deviation
and standard error of the mean, Figures should be cither professionally
drawn and phatographed, or submirted as photographic quality digital
prints. For x-ray films, scans, and other diagnostic images, as well as
pictures of pathology specimens or photomicrographs, send sharp,
glossy, black-snd-white or color photographic prints, usually 127
173 mm (5 x 7 inches). Figures should be numbered consecutively
according to the order in which they have been first cited in the text. If
u figure has been published, acknowledge the original source and
subnuit written permission from the copyright holder to reproduce the
material Permission is required iespective of authorship or publisher
except for documents in the public domain

Units of Measurement

Measurements of Tength, herght. weight, and votume should be reported
in metric umits (meter, kilogram, or liter) or thewr decimal multiples
Temperatures should be in degrees Celsius. Blood pressures should
be in millimeters of mercury, unless other units are specifically required
by the journal

Sending the Manuscript to the Journal

Manuscripts, written in English. can be submitted clectronically as an
e-mail attachment 1o the following website | http://www.univimed org
or altermatively 1o the following address:

Editor’s Office, Universa Medicina

Fakultas Kedokteran Universitas Trisakti

Kampus B USAKTI Lt 6

J1. Kyan Tapa No. 260

Grogol-Jakarta Barat | 1440
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Examples of correct forms of references

Journals

1. Standard journal

Listall authors when 6 or fewer, when 7 or more; list only the first 6
und add “etal ” Abbreviate journal titles according to Index Medicus
style, which is used in MEDLINE citations.

Pinelli NR, Hurren KM Efficacy and safety of long-acting glucagon-
like peptide-1 recepa: o systematic review and meta-analysis. Ann
Pharmacother 201 1,45:850-60,

Campbell NRC, Gilbert RE, Leiter LA, Larochelle P, Tobe S,
Chokalingam A, etal. Hypertension in people with type 2 diabetes
updite on pharmacologic management

Can Fam Physician 201 1,57:997-1002

2. Corporate author

Diabetes Prevention Program Research Group. Hypertensson, insulm
and proinsulin in participants with impaired glucose tolerance
Hypertension 2002.40:679-86

3, Volume with supplement

Crernud G Spierings EL, Keywood C. Tolerubility and safety of
frovatriptan with short- and long-term use for treatment of migraine
and mn companson with sumatriptan, Headache 200242 Suppl 2:593-
Q

4. Electronic journal without page numbers

Suntos CAST. Fiaccone RL, Oliveirnl NF, Cunha S, Barreto ML do
Carmo BB, et al Estimating adjusted prevalence ratio in clustered
cross-sectional epidemiological data. BMC Med Res Method
2008:8:80 dos: 10.1186/1471-2288-8-80,

Thyssen JP, Linneberg A, Carlsen BC, Johansen JD, Engkilde K,
Hunsen T, et al. A possible association between a dysfunctional skin
barner (filaggnn null-mutation status) and diabetes: a cross-sectional
study BMJ Open 2011 doi 10,1 136/bmjopen-2011-000062.
Bawaskar HS. Bawaskar PH. Efficacy and safety of scorpion
antivenom plus prazosin compared with prazosin alone for venomous
scorpion | Mesabuthus tamulus) sting: randormsed open label chnical
trial, BMJ 2011.342:c7136. doi: 10.1136/bm} c7136,

Books and Other Monographs

1. Editor(s), compiler(s) as author

Gilstrap L.C, Cunningham FG, VanDorsten JP, editors. Operative
obstetrics. 2nd ed, New York: McGraw-Hill; 2002,

2, Chapter in s book

Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations in
humian solid tumors. In: Vogelstein B, Kinzler KW, editors. The genetic
basis of human cancer. New York: MeGraw-Hill;2002,p 93-113,

3, Conference paper

Christensen S, Oppacher F An analysis of Koza's computational ¢ffort
statwstic for genetic programming. In: Foster JA, Lutton E. Miller J,
Ryan C, Tettamanzi AG editors. Genetic programming. EuroGP 20020
Proceedings of the Sth European Conference on Genetic Programming;
2002 Apr 3-5; Kinsdale, Ircland. Berlin: Springer;2002.p. 182-9]

4. Dissertation

Borkowski MM. Infant sleep and feeding: a telephone survey of
Hispanic Amenicans [dissertation). Mount Pleasant (MI): Central
Michigan University; 2002

Electronic Material

1 CD-ROM

Anderson SC, Poulsen KB. Andersen’s electronic atlas of hematology
[CD-ROM| Phladelphia: Lippmncott Williams & Wilkins 2002,

2, Journal article on the internet

Rosenthal S, Chen R, Hadler S. The safety of a cellular pertussis
vaceme vs whole cell pertussis vaceine, Available at: hrepa//
www amie assn org'sct_publ/jourmnala‘archive/ajdeivol I S0/no_S/ull
htm. Accessed Juni 10, 2007

3. Monograph on the internet

Foley KM, Gelband H, editors. Improving palhistive care for cancer
[menograph on the Internet]. Washington: National Academy Press;
2001 Available nt: hitp /www.nap_edwbooks/030907402%/html/.
Accessed July 9, 2002



Manuscript Checklist

As you prepare to submit your manuscript, please go trough this list and check-off each as it is
completed. Failure to conform to the format requirements will result in your paper being sent
back to you, and a delay in publication.

Include original manuscript plus two copies and a CD containing an exact version of the original
hard copy

Double space manuscripts (text, references and tables) and leave right margins unjustified (ragged)
The title is in upper case letters and centered on the page. The author’s names are centered under
the title

Information about the author’s department, university, university address, and e-mail address is
provided. Phone and fax numbers appear only on the cover letter. If information is different for
each author, multiple asterisks are used

Provide a structured abstract that conforms with the required abstract format

An acknowledgement section can be presented after the conclusion

References are numbered and listed in the reference section in the order that they appear in the

text, not in alphabetical order by author’s names. When referring to a source in the text, only the
numeral enclosed in square brackets is used for identification.
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Editorial

HIV antiretroviral preexposure prophylaxis

Richard Tjan
Editor

According to 3 field trials conducted in Africa, one among African women and two among
heterosexual couples. antiretroviral preexposure prophylaxis for prevention of HIV-1 has been
shown to be effective.'" " In preexposure prophylaxis. persons without HIV infection are given
an oral drug before they have sexual contact with HIV-infected partners.'” The drug in question
is tenofovir disoproxil fumarate (TDF), a prodrug of tenofovir.!" On the basis of the 3 field trials,
the Antiviral Drugs Advisory Committee of the Food and Drug Administration has recommended
a combination of antiretroviral drugs (tenofovir/emtricitabine) for preexposure prophylaxis of
HIV."™

TDF is currently indicated for the treatment of HIV in adults over 18 years of age or
hepatitis B virus (HBV) infection in adults. or both. The drug is called a nucleotide reverse
transcriptase inhibitor (NRTI). preventing the synthesis of viral copies by HIV reverse
transcriptase or HBV DNA polymerase." To retard the emergence of TDF resistance, the drug
is usually given in combination with another antiviral, such as emtricitabine (FTC). Nucleic acid
testing for HIV virus when starting preexposure prophylaxis, may reduce the risk of resistance,
but it is at present not an option in developing countries because of its high costs. Rare but
potentially serious adverse reactions to TDF are lactic acidosis and toxic effects on the liver and
kidneys.”! Because administration of TDF to healthy noninfected persons implies using the drug
for a prolonged period of many vears, the long-term safety of TDF and the TDF-FTC combination
has to be clearly established.'”

There is also a real possibility that preexposure prophylaxis may lead to relaxation of the
customary precautions on the part of the sexual partners, such as engaging in increased risky
sexual behavior or abandoning the use of conventional prophylactic measures (e.g. condoms)."
This matter should be a problem for health educators.

From a practical point of view, because of the potential of serious liver and kidney disease
caused by TDF, the medical practitioner should prescribe preexposure prophylaxis only in high
risk cases, and not for prevention of HIV in otherwise healthy individuals, e.g. blood bank
personnel or dental practitioners with a low risk of exposure to HIV, which are currently not
indicated. Prescription should be done on an individual basis.

Indeed, the old Hippocratic advice of not too readily prescribing any new modes of treatment,
or in plain words - Wait and watch- still holds true. This is presumably one of the reasons for not
blindly or overenthusiastically accepting HIV preexposure prophylaxis.

Untv Med - Vol 32 No,2 69
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after China and India. Nicotine as the main component of cigarette smoke
has negative effects on the reproductive system, such as oocyte maturation,
ovulation, and fertilization, and increasing the diploidy of oocytes. The goal
of this research was to evaluate the effect of nicotine on oocyte maturation
in Rattus norvegicus.

METHODS

This was an experimental study with post test only control group design. The
subjects were 40 rats selected homogenously and randomly. They were
divided into a control group (receiving carboxy-methyl-cellulose sodium and
3 treatment groups (I-111) receiving nicotine subcutaneously for 7 days at
dosages of 21 mg/ kgBW, 41 kg/kgBW and 84/kgBW, respectively. The
observations comprised oocyte maturation stage, viz. germinal vesicle (GV),
germinal vesicle breakdown (GVBD), metaphase | and metaphase 11. Data
were analyzed by one-way Anova with 4=0.05, followed by Tukey’s HSD
test.

RESULTS

One-way Anova showed significant differences in oocyte maturation in all
groups. Tukey’s HSD test showed that for GV, the differing groups were
control and I, control and I1, 1 and I11. For GVBD, the differing groups were
control and I, 1 and |1, I and I11. For metaphase 1, the differing groups were

control with I, I, and 111, I and 11, I and 11l. For metaphase I, the differing
groups were control versus 1, 11, and 11, I and 11, I and 111.
CONCLUSION

Low dose of nicotine is capable of affecting oocyte maturation in Rattus
norvegicus.

Key words: Nicotine, maturation, oocyte, Rattus norvegicus

ABSTRACT

BACKGROUND

Indonesia has the third
largest tobacco
consumption in the world
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Pemberian nikotin menghambat maturasi oosit pada
Rattus norvegicus

ABSTRAK

LATAR BELAKANG

Indonesia adalah negara konsumen tembakau terbesar di dunia dan menempati urutan ketiga setelah Cina dan
India. Nikotin sebagai komponen terbesar dari rokok memiliki efek terhadap sistem reproduksi, antara lain dapat
menghambat maturasi oosit, menurunkan ovulasi dan fertilisasi, serta meningkatkan jumlah oosit yang diploidi.
Tujuan penelitian ini adalah untuk menilai efek nikotin terhadap maturasi oosit pada Rattus norvegicus.

METODE

Penelitian ini adalah penelitian eksperimental dengan post test only control group design dengan menggunakan 40
ekor tikus putih. Kelompok hewan coba secara acak dibagi menjadi kontrol diberikan carboxy-methyl-cellulose
sodium, kelompok I-111 yang masing-masing diberikan injeksi nikotin subkutan selama 7 hari dengan dosis 21 mg/
kgBB, 42 mg/kgBB, dan 84 mg/kgBB. Hasil yang diamati adalah germinal vesicle (GV), germinal vesicle
breakdown (GVBD), metafase | dan Il. Anova satu arah dengan taraf kepercayaan 95% digunakan untuk
membedakan anatar keempat kelompok, bila berbeda bermakna maka dilanjutkan dengan uji Tukey HSD.

HASIL

Ada perbedaan semua fase maturasi oosit antara keempat kelompok (p<0,05). Hasil uji Tuckey HSD untuk fase
GV menunjukkan terdapat perbedaan antara kontrol dan I, kontrol dan II, I dan I, | dan 11, serta Il dan Ill. Pada
fase GVBD, terdapat perbedaan antara kontrol dan I, | dan Il, serta | dan Ill. Pada fase metaphase I, terdapat
perbedaan antara kontrol dengan I, Il, dan 11, I dan 11, serta | dan I1l. Sedangkan pada fase metaphase Il terdapat
perbedaan antara kontrol dengan I, Il, dan I1l, I dan Il, serta | dan I1I.

KESIMPULAN

Pemberian nikotin dalam dosis rendah mampu menghambat maturasi oosit pada Rattus novergicus.

Kata kunci: Nikotin,
maturasi, 0osit, tikus
putih

INTRODUCTION

According to a
statement by the WHO
there were 1.3 billion
smokers in the world in
2003 and their numbers
will increase to 1.7
billion in 2010. It has
been estimated that

around one billion people died from smoking in the 21 century.®
Nicotine is the main component of cigarette smoke and the cause of
the smoking habit or addiction.®

Exposure to cigarette smoke affects both active and passive
smokers.® The effects of cigarette smoke on the reproductive system
are to influence the production and function of gametes, ovulation, the
reproductive cycle, fertilization, and embryo transport and
implantation.® The main component of cigarettes is nicotine
(C10H1sN2), which constitutes 50% of all components.® Nicotine is
capable of forming free radicals, thus being a pro-oxidant. Nicotine
exerts adverse effects on follicle growth, number of follicles,
thickness of the endometrium and uterine glands.® It also adversely
affects cumulus cells and the organization of microtubules and
microfilaments in the oocyte during meiosis. In vitro experiments
showed that nicotine induced meiotic blockage in metaphase-1 of
mouse oocytes, while administration of nicotine to mice in vivo
resulted in reduced numbers of ovulated oocytes.”

The study by Dwirahayu found that nicotine blocks oocyte

maturation in Rattus norvegicus at dosages of 35, 52.5, and 70 mg/kgBW.
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This is because nicotine
reduces the size of ovarian
follicles, thus affecting the
oocyte maturation
process.®

In view of the above,
it was thought necessary to
conduct further studies on
the effects of nicotine on
oocyte maturation, using
lower doses of nicoting, in
order to determine the
minimal dose capable of
affecting  fertility in
females. The doses used
were based on those of
Kakisina who used doses
of 3, 6, and 12 mg/ kgBW
for determining
developmental
abnormalities in  mouse
embryos. The doses had
been validated in
preliminary studies and
were far below the lethal
dose.® These doses were
then converted into doses
of 21, 42, and 84 mg/
kgBW for wuse in the
Norway rat  (Rattus
norvegicus).

METHODS

Design of the study

This study used an
experimental  laboratory
method with post test only
control group design. It
was conducted at the
Univ Med
32 No.2
Embryology Laboratory,
Faculty of Veterinary
Medicine, University of
Airlangga, Surabaya, from
June to July 2011.

Nicotine blocks oocyte maturation

Experimental animals

The study subjects were adult female Norway rats (Rattus
norvegicus). The rats were randomly assigned to one control group and
three treatment groups (I-111). The sample size was 9 rats per group, based
on 4=0.05, 4=0.2 and effect size = 0.3.®Y To anticipate a reduction in
numbers through death, the size of the groups was increased by 20%, so
that each group contained 11 rats.

Preparation of nicotine

The nicotine doses of 21 mg/kgBW, 42 mg/ kgBW and 84
mg/kgBW, were adjusted to the weight of individual rats. Liquid
nicotine of 70% purity was diluted with twice-distilled water (aqua
bidestillata) and the calculated dose for each rat was administered.

Treatment

The rats were given a subcutanous injection of nicotine at 21
mg/kgBW (1), 42 mg/kgBW (11) and 84 mg/kgBW (I1lI) for 7 days.
These doses were seven times larger than the corresponding dose for
mice (7 x mouse dose).® The controls were given an injection of
carboxy-methyl-cellulose sodium (CMC-Na) using a comparable
technique and duration of treatment as used for the treatment groups.
The injections were performed by experienced personnel using
disposable syringes and needles for each injection.

Harvesting of oocytes

The rats were given an injection of 10 IU of pregnant mare serum
gonadotropin (PMSG), and 48 hours later an injection of 10 IU human
chorionic gonadotropin (HCG). Subsequently the rats were mated
with vasectomized male rats to induce ovulation. After 17 hours each
female was examined for the presence of a vaginal plug. Rats with a
vaginal plug were sacrified by euthanasia for harvesting of oocytes.

Harvesting of oocytes was done by lifting the uterus under a
dissecting microscope and looking for the fertilization pouch. The
oocytes were released by rupturing the fertilization pouch. The
released oocytes were then transferred by means of a modified pipette
into a petri dish containing phosphate buffered saline (PBS) as
washing medium.

Staining of oocytes

The oocytes were placed on a glass slide that was ringed with
Vol

vaseline and covered with a cover slip. Subsequently the oocytes were
fixed in fixing solution (acid alcohol : absolute methanol = 1:3) for at
least 24 hours. The slide was then removed from the fixing solution
and air-dried. The oocytes were stained in 1% aceto-orcein for 2-3
seconds and washed in decolorizing solution. They were examined
under the microscope for germinal vesicles (GV), germinal vesicle
breakdown (GVBD), metaphase | and metaphase Il. Examination of



the oocytes was done at
the Embryology
Laboratory, Faculty of
Veterinary Medicine,
University of
Airlangga, Surabaya.

Data analysis
The data on
oocyte maturation were

obtained from the
stages of GV, GVBD,
metaphase |  and
metaphase 1.

Statistical analysis was
performed by means of
one-way Anova,
followed by Tukey’s
HSD test. The level of
significance wasnet at
0.05.

Ethical clearance
This study was
given ethical clearance
by the Research Ethics
Committee, Faculty of

Medicine, University of Lambung Mangkurat, Banjarmasin.
RESULTS

The total number of oocytes collected in each treatment group
are presented in Figure 1.

The number of oocytes was inversely proportional to the nicotine dose,
i.e. larger doses of nicotine resulted in reduced number of oocytes.

The results of one-way Anova showed significant differences in the
numbers of oocytes between all four groups (p=0.000). The control group
had a significantly larger number of oocytes in comparison with the three
treatment groups (p=0.00). The reduction in the number of oocytes in the
group receiving nicotine at a dose of 21 mg/BW (1) was significantly
smaller than that in the groups receiving nicotine at doses of 42 mg/kg
BW(II) and 84 mg/kg BW (l11) (p=0.00). The nicotine dose of 42 mg
resulted in a smaller reduction in the number of oocytes than the dose of
84 mg, but the difference was statistically not significant (p=0.74).

The maturation of the oocytes was subsequently observed, with the
results shown in Figure 2, depicting oocyte maturation stages in the
control group and the groups exposed to nicotine at various doses.
Exposure to nicotine at a dose of 21 mg/kgBW significantly reduced the
numbers of oocytes in the GV stage as compared with controls (p<0.05).
Exposure to doses of 42 and 84 mg/kgBW did not significantly alter the
numbers of GV compared with controls (p>0.05). In the GVBD stage,
exposure to nicotine at 21 mg/kgBW significantly reduced the number of
oocytes in that stage as compared
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Figure 1. Effect of nicotine exposure at various doses on number of mature oocytes

in Rattus norvegicus

95



Noor, Bakhriansyah, Widjiati, et al
oocyte maturation

Nicotine blocks

18
16 -
14
12 +
10 WGV
Pl g ® GVBD
5 - w Metaphasel
4 m Metaphasell
2 -
0 k== >

Control 21 42 34

mg/keBW mg/keBW mg/ksB\W

Figure 2. Effect of exposure to nicotine at various doses on oocyte maturation in Rattus norvegicus.
GV=germinal vesicle; GVBD=germinal vesicle breakdown

with controls (p<0.05). Exposure to doses of 42
and 84 mg/kgBW did not significantly alter the
numbers of oocytes in the GVBD stage as
compared with controls (p>0.05). In metaphase I,
a significant reduction in the number of oocytes
was found on exposure to nicotine doses of 42 and
84 mg/kgBW in comparison with controls
(p<0.05), which was not found with the dose of 21
mg/kgBW (p>0.05). In metaphase 11, a significant
reduction in the number of oocytes was found on
exposure to nicotine at all doses in comparison
with controls (p<0.05).

Tukey’s HSD found significant differences
between controls and the three nicotine dosage
groups with respect to all observed maturation
stages, with p=0.000 for all comparisons.

For the GV stage, there were significant
differences between controls and I, controls and Il,

and between | and II, I and III, Il and Ill. For
GVBD, the differing pairs of groups were controls
and I, I and II, 1 and Ill. For metaphase |, the
Jniv Med

32 No.2

differences were between controls on the one hand
and I, Il, and 111 on the other, and also between |
and 1I, and between 1 and Ill. In metaphase Il

stage, the differing groups were controls versus I,
I, and I11, Iand I, I and I11.
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DISCUSSION

In this study there were differences in the
number of oocytes released from the ovaries
between controls, treatment groups | (21 mg/
kg BW), Il (42 mg/kg BW) and 111 (84 mg/kg
BW). Our study results are consistent with the
study conducted by Mokhtar et al., where it
was shown that nicotine adversely affects the
number and quality of oocytes and the
fertilization rate in animal models.? A recent
study using confocal microscopy on oocytes
from mice exposed to cigarette smoke revealed
that these oocytes had significantly thicker
zona pellucida and shorter and wider meiotic
spindles. Approximately 25% of these oocytes
had errors in chromosomal congression or
abnormally shaped spindles.®®

In the present study, observations on the
maturation stages of retrieved oocytes,
comprising GV, GVBD, metaphase | and

Vol.

metaphase I, showed significant differences at
all maturation stages between the control
group and the three treatment groups. This
study was an improvement over the study of
Dwirahayu, who made similar observations
with different doses. The study of Dwirahayu
showed significant differences for metaphase
I1 only.® In contrast, for GV and GVBD there



were no significant differences, and for
metaphase | no statistical tests could be
performed because all results were zero.©®
Another study using nontoxic doses of nicotine
of 1.0, 2.5, 5.0 and 10.0 mmol/L, respectively,
showed nicotine to have no adverse effects on
GV breakdown.®4

Free radical or reactive oxygen species
(ROS) production by nicotine is the result of
inhibition of anti-oxidant enzyme and
subsequent lipid peroxidation. Oxidative stress
from free radicals or ROS may damage the cell
membrane and also induce DNA
fragmentation.® Oxidative stress also leads to
chromosomal instability and programmed cell
death, the latter being the main mechanism of
oocyte death.

When fully developed or mature oocytes
are released from the follicle for ovulation, the
meiotic process is completed as shown by their
being in metaphase I1. If the meiotic process is
not completed, it will stop at any given stage,
either GV, GVBD or metaphase. If the
developing oocytes have not reached their full
size when released from the follicle, they
cannot become mature, being in the GV and
GVBD stages. Medium-sized oocytes may
reach maturity although they have not yet
completed the meiotic process and have
stopped at metaphase 1.19

The mechanism of oocyte maturation
blockage as a result of exposure to nicotine is
by systemic oxidative stress and oxidative
stress in the follicular fluid. Intrafollicular
oxidative stress may cause apoptosis of the
follicular granulosa cells, thus impeding the
process of folliculogenesis and reducing
follicular diameter.®

The size of the follicle affects oocyte
development because the capacity of oocytes
to complete meiosis for full maturation
depends on follicular size. If the follicle
becomes smaller in size, the maturation
process of the oocytes within the follicle will
be blocked. The number of oocytes from small
follicles are lower than that of mature oocytes
from large follicles.®51) Immature oocytes are
characterized by the GV stage, GVBD and

metaphase |, whereas mature oocytes are
characterized by metaphase 11.(1617)

The results of the present study showed that
each group differs significantly from the others,
signifying that low doses of nicotine is capable of
affecting oocyte maturational development.
Increasing the dose severely affects the
development resulting in fewer mature oocytes.
Exposure to nicotine from cigarette smoke at any
dose significantly affects oocyte development in
metaphase | and Il. If there are no oocytes in
metaphase Il, there are no mature oocytes.
Ultimately, this results in female infertility
because only mature oocytes can be fertilized by
sperm. These findings demonstrate the extreme
sensitivity of human oocytes to cigarette smoke,
and underline the need for experimental animal
data to clarify the causes of meiotic blockage.

One limitation of this study was the inability
to perform nicotine exposure by inhalation in
order to mimic smoking. The implication of the
study is that the dose of 21 mg/kgBW, which was
capable of reducing the number of oocytes in
Rattus norvegicus, can be used to calculate the
minimal dose in humans, i.e. 1176 mg. One
cigarette contains 0.3-2 mg of nicotine, therefore
588-3920 cigarettes smoked actively or passivley,
are sufficient to impair fertility in women.

CONCLUSION

Nicotine, the major alkaloid in tobacco, is
capable of blocking oocyte maturation in the
Norway rat (Rattus norvegicus). Immature
oocytes cannot be fertilized by sperm, invariably
leading to infertility.
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