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Abstract

Metronidazole and it’s derivatives are drugs that have both antiprotozoal and anti bacterial
effect. The reproductive toxicity of metronidazole has been shown in some studies. To investigate
the effect of metronidazole on spermatogenesis in adult male rats, this study was designed.

Eighteen wistar male rats (70-90days old) were randomly divided into three groups.
Animals in group I (Control group) were administered the water. Animals in groups II, III were
administered metronidazole at doses of 200 and 400 mg/kg/day for 60 days. Different varieties
of germ cells at stage VII seminiferous epithelium cycle, namely, type A spermatogonia (ASg),
preleptotene spermatocytes (pLSc) and step 7 spermatids (7Sd) were quantitatively evaluated,
along with radioimmunoassay of plasma follicle-stimulating hormone (FSH), luteiniging
hormone (LH), testosterone assessment.

In the 200 and 400 mg/kg groups, there were significant decreases in the testes and
accessory sex organ weights, plasma concentrations of LH, FSH and testosterone with massive
degeneration of all the germ cells at stage VII.

It is concluded that metronidazole has a suppressive influence on spermatogenesis and sex

hormones in rats.
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Introduction

Metronidazole is used clinically to treat
genital tract infection in both men and women.
The antispermatogenic effect of metronidazole
has also been shown in some studies (1-2).
Other derivatives of metronidazole as well
as ornidazole exert a rapid and reversible
antifertility effect in male rats (3-5). In dogs,
humans and rats, one of the metabolites of
ornidazole is the C,-chloro side-chain of the
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nitroimidazole ring (6-7) which may produce
3-chlorolactaldehyde and  a-chlorohydrin
known inhibitors of the glycolytic enzymes
glyceraldehyde 3-phosphate dehydrogenase
(GAPDH) and triosephospahte isomerase (TSI)
in spermatozoa (8-9). This is in accordance
with the results of a study that reported a 32%
inhibition of GAPDH and a 52% inhibition of
TPI activities in male rat spermatozoa after
administration of 400 mg/kg/day ornidazole for
10 days (10). Therefore, the infertility action
of ornidazole appears to be result of its effect
on the ability of spermatozoa to ultimately
obtain ATP by the glycolytic pathway (11).
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INTRODUCTION

The therapeutic efficacy, bone marrow toxicity, and liver toxicity of azathioprine (AZA) and 6-mercaptopurine (6-MP)
may be related to their metabolites: 6-thioguanine (6-TG) and 6-methylmercaptopurine (6-MMP). AZA is a prodrug
that is metabolized to 6-MP, which is then further metabolized along an anabolic pathway to several metabolites
including 6-TG and 6-MMP. Two enzymes are responsible for catalyzing these reactions: thiopurine
methyltransferase (TPMT) and hypoxanthine phosphoribosyl transferase (figure 1). 6-TG levels between 230 and
400 may correlate with response and remission of inflammatory bowel disease. Bone marrow suppression may
correlate with elevated levels of 6-TG greater than 400, while elevated levels of 6-MMP levels greater than 5700 may
correlate with liver toxicity, manifested as increased liver enzymes.

TPMT ENZYME DETERMINATION

Thiopurine methyltransferase (TPMT) enzyme activity is a major factor determining azathioprine (AZA) and 6-MP
metabolism, and therefore 6-thioguanine (6-TG) and 6-methylmercaptopurine (6-MMP) levels. Approximately 89
percent of the population has wild type TPMT, which is associated with normal or "high" TPMT enzyme activity, while
11 percent are heterozygous and have corresponding low TPMT enzyme activity [1,2]. Most importantly, 0.3 percent
(1 in 300) of the population is homozygous for mutations of TPMT and thus have negligible activity, which causes 6-
MP to be preferentially metabolized to produce high levels of 6-TG, which then leads to bone marrow suppression.
Intermediate and normal metabolizers can have up to a threefold difference in initial target doses of AZA and 6-MP to
achieve therapeutic 6-TG concentrations [3].

TPMT genotyping — Genetic polymorphism of TPMT causes some individuals to be particularly vulnerable to side
effects and makes empiric dose-adjustments of AZA and 6-MP riskier. Measurement of TPMT genotypes and/or
TPMT enzyme activity before instituting AZA or 6-MP may help prevent toxicity by identifying individuals with low or
absent TPMT enzyme activity, which may lead to increased risk of myelosuppression [1,2,4-6]. (See "Overview of
pharmacogenomics".)

Dosing strategies involving such testing may be cost-effective [5-7]. Multiple studies have described the use of TPMT
genotyping or measurement of activity in predicting toxicity. As a general rule, these have demonstrated that
prediction of toxicity is possible in some patients but is not consistently reliable. An illustrative report included 67
patients receiving AZA for rheumatic disease, six of whom were heterozygous for mutant TPMT alleles [4]. Five of
these patients had to discontinue therapy within one month because of leukopenia, while the sixth did not adhere to
therapy. In comparison, the median duration of therapy was 39 weeks in those with wild type alleles.
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INTRODUCTION — Inflammatory bowel disease (IBD) can affect women in their childbearing years and therefore has
implications on fertility, pregnancy, and nursing.

This topic will review issues related to fertility in patients with IBD and the diagnosis and management of IBD in pregnant
and nursing women. The medical management of IBD in the general population is discussed in detail separately. (See
"Management of mild to moderate ulcerative colitis" and "Management of severe ulcerative colitis" and "Approach to
adults with steroid-refractory and steroid-dependent ulcerative colitis" and "Overview of the medical management of mild
to moderate Crohn disease in adults".)

FERTILITY — Patients with quiescent inflammatory bowel disease (IBD) do not have decreased fertility as compared
with the age-matched general population [1-5]. Low birth rates among women with IBD are often due to patient choice
rather than disease-related infertility [1,4]. (See "Overview of infertility".)

However, IBD can cause infertility in the following circumstances:

e Active inflammation in women with Crohn disease may result in infertility due to inflammation involving the fallopian
tubes and ovaries [5]. Perianal disease can also cause dyspareunia. (See "Causes of female infertility", section on
'Fallopian tube abnormalities/pelvic adhesions'.)

e Medications may decrease fertility in men. As examples, methotrexate and sulfasalazine can cause reversible
oligospermia. In addition, sulfasalazine is also associated with reduced sperm motility and abnormal sperm
morphology [6-8].

e Surgery may impact fertility in patients with IBD. Proctocolectomy in men may lead to impotence or ejaculatory
difficulties [9]. Restorative proctocolectomy with ileoanal anastomosis has been associated with dyspareunia and a
reduction in fertility due to scarring and formation of adnexal adhesions [2,10,11]. (See "Surgical management of
ulcerative colitis", section on 'Types of surgical procedures based upon clinical setting' and "Operative
management of Crohn disease of the small bowel and colon", section on 'Operative management'.)

PRECONCEPTION COUNSELING — Preconception counseling offers an opportunity for the clinician to address
specific patient concerns regarding the risk of transmission of inflammatory bowel disease (IBD) to their offspring, to
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So far, we have screened 139 patients for MERIT-UC and included 93 into the
study. An interim analysis of the open label induction period was performed
in January 2014.

The main outcomes for 76 patients completing the open label induction period
of 16 weeks are shown in Figure 1. We observed a 46% clinical response rate
at week 16. This is remarkable since this endpoint reflects MTX monothera-
py 4 weeks after all steroids are stopped at week 12. The steroid free clinical
remission rate in MERIT-UC is currently 29%. These are very encouraging
numbers, especially if you put this into context with another UC study with
a week 16 endpoint - the recently published SUCCESS trial (Figure 2; Pan-
accione R et al. Combination Therapy With Infliximab and Azathioprine Is
Superior to Monotherapy With Either Agent in Ulcerative Colitis. Gastroen-
terology 2014;146:392-400). The definitions of the endpoints in both studies
slightly differ (see Figure 1 and Figure 2). MERIT-UC also included anti-TNF
and azathioprine failures, whereas SUCCESS included only anti-TNF naive
patients and patients who were oft azathioprine for 3 months or never exposed
to azathioprine.

Overall, the data of the open label induction period suggest that MTX has
comparable efficacy to azathioprine or anti-TNF therapy to achieve a steroid
free remission.

Figure 1: Methotrexate in UC— MERIT-UC Trial: Week
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Adalimumab (Humira®) and Pregnancy

In every pregnancy, a woman starts out with a 3-5% chance of having a baby with a birth defect. This is called her
background risk. This sheet talks about whether exposure to adalimumab may increase the risk for birth defects over that
background risk. This information should not take the place of medical care and advice from your health care provider.

What is adalimumab?

Adalimumab is a prescription medication used to treat some kinds of autoimmune diseases such as rheumatoid
arthritis, psoriatic arthritis, ankylosing spondylitis, and Crohn’s disease. Adalimumab is called a tumor necrosis factor (TNF)
inhibitor because it binds and blocks TNF, a substance in the body that causes inflammation in the joints, spine, and skin.
Adalimumab is given as an injection directly below the skin. Adalimumab is sold under the brand name Humirae.

How long does adalimumab stay in the body? Should I stop taking it before I try to get pregnant?

Individuals break down medicines at different rates. On average, it takes about ten weeks after the last injection of
adalimumab for all of the medication to be cleared from the body. It’s recommended that you talk to your health care
provider before you stop taking any medication. The benefits of taking adalimumab and treating your autoimmune condition
during pregnancy need to be compared with the possible risks of continuing the medication.

Can taking adalimumab make it more difficult for me to become pregnant?
There are no reports linking adalimumab to fertility problems. Adalimumab is being studied to see if it may be used
with other therapies to improve the success rates of certain fertility treatments in some women.

Can taking adalimumab during my pregnancy cause birth defects?

Adalimumab use during pregnancy is not well studied. In a survey sent to rheumatologists, the doctors reported no
increase in birth defects or miscarriage rates in 417 women exposed to adalimumab or another TNF inhibitor during
pregnancy. About one third of these women continued to take the medication throughout pregnancy. Two studies reporting
on the outcomes of 86 and 99 pregnancies with exposure to adalimumab also found no increased risk for a pattern of birth
defects. There have been several other reports of babies born without birth defects or other problems after women took
adalimumab during pregnancy.

A study published in 2009 looked at birth defects reported in mothers who used a TNF inhibitor during pregnancy.
The authors suggested these medications could cause VACTERL association. VACTERL association is a pattern of birth
defects that includes vertebral (spine), anal, cardiac (heart), tracheal-esophageal (structures in the neck), renal (kidney), and
limb (arms and legs) defects. Two or more defects in this pattern must be found for a baby to be diagnosed with VACTERL.
Also, other syndromes or genetic disorders must be ruled out before a diagnosis of VACTERL can be made. Due to the
study design, limited data, and voluntary reporting, this review does not support the conclusion that TNF inhibitors cause
an increased risk for a pattern of birth defects.

In summary, small studies looking at adalimumab use during pregnancy have not shown an increased risk for a
pattern of birth defects. It is also reassuring that a large amount of adalimumab is not thought to reach the pregnancy during
the first trimester. However, results from more studies are needed before we can be sure of the effects of adalimumab on a
pregnancy.

Can I take adalimumab in the third trimester?

Recent information suggests that large amounts of the medication do not cross the placenta and reach the developing
baby in the first trimester. The placenta is a temporary organ that develops during pregnancy and works as the blood
connection between you and your baby. As the pregnancy continues, more of the medication is able to cross the placenta.
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DESCRIPTION: Each Asacol delayed-release tablet for oral administration contains 400 mg of
mesalamine, an anti-inflammatory drug. The Asacol delayed-release tablets are coated with
acrylic based resin, Eudragit S (methacrylic acid copolymer B, NF), which dissolves at pH 7 or
greater, releasing mesalamine in the terminal ileum and beyond for topical anti-inflammatory
action in the colon. Mesalamine has the chemical name 5-amino-2-hydroxybenzoic acid; its
structural formula is:

QOH
H

H,N

Molecular Weight: 153.1
Molecular Formula: C;H;NOs;

Inactive Ingredients: Each tablet contains colloidal silicon dioxide, dibutyl phthalate, edible
black ink, iron oxide red, iron oxide yellow, lactose monohydrate, magnesium stearate,
methacrylic acid copolymer B (Eudragit S), polyethylene glycol, povidone, sodium starch
glycolate, and talc.

CLINICAL PHARMACOLOGY: Mesalamine is thought to be the major therapeutically active
part of the sulfasalazine molecule in the treatment of ulcerative colitis. Sulfasalazine is
converted to equimolar amounts of sulfapyridine and mesalamine by bacterial action in the
colon. The usual oral dose of sulfasalazine for active ulcerative colitis is 3 to 4 grams daily in
divided doses, which provides 1.2 to 1.6 grams of mesalamine to the colon.

The mechanism of action of mesalamine (and sulfasalazine) is unknown, but appears to be
topical rather than systemic. Mucosal production of arachidonic acid (AA) metabolites, both
through the cyclooxygenase pathways, i.e., prostanoids, and through the lipoxygenase
pathways, i.e., leukotrienes (LTs) and hydroxyeicosatetraenoic acids (HETES), is increased in
patients with chronic inflammatory bowel disease, and it is possible that mesalamine diminishes
inflammation by blocking cyclooxygenase and inhibiting prostaglandin (PG) production in the
colon.

Pharmacokinetics: Asacol tablets are coated with an acrylic-based resin that delays release
of mesalamine until it reaches the terminal ileum and beyond. This has been demonstrated in
human studies conducted with radiological and serum markers. Approximately 28% of the
mesalamine in Asacol tablets is absorbed after oral ingestion, leaving the remainder available
for topical action and excretion in the feces. Absorption of mesalamine is similar in fasted and
fed subjects. The absorbed mesalamine is rapidly acetylated in the gut mucosal wall and by the
liver. Itis excreted mainly by the kidney as N-acetyl-5-aminosalicylic acid.

Mesalamine from orally administered Asacol tablets appears to be more extensively absorbed
than the mesalamine released from sulfasalazine. Maximum plasma levels of mesalamine and
N-acetyl-5-aminosalicylic acid following multiple Asacol doses are about 1.5 to 2 times higher

than those following an equivalent dose of mesalamine in the form of sulfasalazine. Combined
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