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I. Introduction
 

In the previous report we
available sulfonamide 
have tested some commercially
drugs on fertility of 
the male rats and
shown that sulfasalazine significantly decreased fertility within
weeks after feeding at 


the effect 
a dose of 450 mg/kg (once daily), and
was reversible by 1 week after drug 
withdrawal.
the On
other hand, sulfadimethoxine and sulfamerazine had virtually
no effect whereas 
the effect of sulfacetamide was
Besides, not conclusive.
we have synthesized two of 


N-2 the proposed compound, i.e.
-pyrid:ylbenzene 
 sulfonamide N 4
and -acetylsulfonilamide,
zutficie.n\ in
quantity for fertility testing.
The present report describes the results
testing of on fertility
the compounds previously synthesized and 
 some more
commercially avaialable sulfonamides which include sulfapyridine,
sulfioxazole, 
 sulfanilamide 
 and sulfachloropyridazine.
addition, the In
collaborative work between the Israeli and the Thai
investigators resulting from the visit of Professor L.N.
Bangkok during August 7 Lewin to
- September 18, 
 1987 is included.
purposes of Professor Lewin's visit 
The
 

ideas were to discuss, exchange
and plan the 
future research work as 
well as 
to demonstrate
and help setting up some methods in 
Dr. Pholpramool's laborctory.
These include measurements 
of rat sperm motility by
Makler's use of a
chamber for human sperm and sperm respiration using
oxygraph, and an
SDS slab gel electrophoresis.
 

2. Objectives
 

The aim of this study is to develop methods
adopt these methods to and to
evaluate the antifertility activity and to
..n*-igaze t:i 
 rod of action of some 
 sulfonamide 
 drugs and
their analogs.
 

3. Matcrials 
and Methods
 

3.1 Fertility testing
 

Male rats 
 of Fischer strain obtained from
House at the Animal
the Faculty of Science, 
Mahidol University aged between
90-120 days 
were screened for fertility before grouping and drug
treatments. 
 Each male was 
housed with two virgin female rats of
the ram- strain aged 40-50 days in 
hanging cages with free access
to pellet feed- and water for 
one week. 
 The females were
separated and then
kept for 8-10 days at which time pregnancy
examined after was
sacrifice. 
 The number cf 
fetus and corpus
were counted under luteum
a dissecting microscope.

the Per cent fertility
of male was evaluated from the 
 percentage
successfully fertilized and the embryos implanted, 

of the eggs
 
cf fetuses over ccrpola lutea x 100. 

i.e., number
 
percentage fertility (greater than 

Only the males showing high

80% in at least one of 
the two
females) were 
selected for further experiments.
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3.1.1 Experiment 1
 

Thrity eight male rats
(7-8 rats each) and were 	 were divided into 5 groups
force-fed with either
pyridylbenzene 
 sulfonamide or N 4	 corn oil, N-2-acetylsul.fanilamide 

at doses of
150 and 450 mg/kg (once daily) for 6 weeks.
1, 3, 5, 7 and 9, all 	 At the end of weeks
treated and control
subjected 	 (corn oil
to fertility testing as 	

treated) were
described above
the 	 females except
were checked for the 	 that
 
vagina 	 presence of
smears 	 spermatozoa 
 in

confirm mating 

done every morning after cohabitation so as
with the male. Therefore, to
 
males at weeks 1, 	 fertilities of the
3 and 
5 during treatment 
and weeks 1
after drug withdrawal were 	

and 3

determined.
 

3.1.2 	 Experiment 2
 

Sixty 
nine 	male rats
(5-12 rats each) and 	 were allocated into 9 groups
were 	force-fed with either
sulfanilamide, 	 corn
sulfapyridine, 	 oil or
 
sulfachloropyridaiine 	 sulfioxazole 


at doses of and

for 6 weeks. At 

150 and 450 mg/kg (once daily)
the end of weeks 1, 3,
were subjected to 	 5, 7 and 9 all animals
fertility testing as 
in Experiment I.
 

3.2 	 Developments of methods
 

3.2.1 
 Sperm motility
 

The conventional method for
motility is generally to 	 measurements of 
sperm

on a glass 	

observe activities of spermatozoa placed
slide with a cover 
slip on
However, the 	 top or in a hemocytometer.
-pt.l, [Lnite twocompared 	 glass surfacesto the size of most 	 is considerable 
spermatozoa.
difficult 	 Therefore,
tc follow 	 it is
the 	 swimming
sperm,-ozoa in one 	 path of each individual
plane since
other hand, the 	

it may move out of focus. On the
Makler chamber is
such 	 designed reduce the
that movements of spermatozoa 
to 	 depth
are always
type of 	 in focus. 
 This
chamber has been satisfactorily used for evaluation
Luman 
 sperm motility. 	 of
Since rat spermatozoa is
than human sperm, 	 larger in size
the suitability for utilizing the Makler
for dezirmination of 	 cell
rat 
sperm motility should be evaluated.
 

A small aliquot of 
,edium 	 rat spermatozoa in rat
(RFm) 	was placed in fertilization
a Iakler cell and
Placed on 	 the cover piece
top. 	 was
Notiiity of spermatozoa was observed 
 under 
a
Leitz microscope at 
200x.
 

3.2.2 
 Sperm respiration
 

Spermatozoa 
 were
epididymidis 	 obtained from
either 
 by retrograde 	 the rat cauda
c-trccting from the 
infusion with oil
tissue fragments. or by


deferens was 	 In the former method, 
vas
 
90) 

cannulated by a tapered end polyethylene tubing
filling 
with 	paraffin oil. (PE
The epididymal tubule
cauda region (Zone 6 of 	 in the
Reid 	& Cleland,
from 	connective tissue for 1 cm 
1957) was dissected free
in length and 
was cut 
open. 
 Both
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openings were 
inserted into a microcentrifuge tube

microhefatocrit tube. 

or a
 
The cauda epididymal tubule was then
 

retrogradely infused with oil at a rate of 
0.003 ml/min using a
 constant 
flow Harvazd infusion pump until dil emerged from the
 
cut end. Approximately 30-50 ul 
samples could bo obtained.
 

In the latter, the cauda epididymal segment correspond

to zone 6 was dissected free from epididymal fat pad and the

tissue was chopped up into small fragments in RFM using a pair of
 
scissors. The tissue 
 fragments were removed by filtration
 
through a piece of 
cotton gauze. The spermatozoa were pelleted

by gentle centrifugation, and wasned twice in the 
same medium.
 

Two ml of RFM were added to spermatozoa obtained as
described above and the 
sperm suspension was transfered into the

chamber of a Gilson Oxycraph at 37'C. Respiration (utilization

of 02) of srermatozoa was determined 
 by use of the Clark
 
electrodes. IHicroliter amounts of D-glucose (5.6 mM), 
DL-Lactate
 
(22 mM) or sulfonamide drugs were injec 
.td into the chamber to
observe their effects on respiration rate. Spermatozoa collected
 
by retrograde infusion were 
either unwashed or washed with RFM

prior to addition into the chamber whereas 
 those obtained by

cutting the epididymis were always washed with RFM.
 

3.2.3 SDS slab gel electrophoresis
 

The SDS slab gel electrophoresis was done

according tc the method described by Laemmli (1970). Only
homogenous polyacrylamide gel concentrations (7 or 10%) 
 were
 
attempted. Cauda epididyrral lumen fluid was 
 obtained by

retrograde infusio 
n ctained oil as described above followed
by centrifugation to remove sperr. celia. Rat blood plasma was
 
obcained from the jugular vein in 
a heparinized tube followed by

centrifugation to remove blood cells. 
 The luminal fluids and 
blood plasma were denatured by heating in the presence of beta
mercaptoethanol and SDS before electrophoresis. Protein bands
 
were visualized by Staining with Commassie Brilliant Blue.
 

3.3 Synthesis of the proposed compounds
 

3.3.1 2-(p-nitrobenzene sulfonamido) pyridine
 

2-Aminopyridine (10 g) was 
 dissolved in dry

dichloromethane 
(50 ml) and dry pyridine (7 ml). p-Nitrobenzene

sulfonylchloride (24 g) in dry dichloromethane (50 ml) was added
 
to the above solution at ambient temperature during the periods,
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of 3 h. After cooling on
product ice bath, the Vrecipitate
was filtered of the
and washed with cold 
 methanol.
recrystallization from hot methanol, pale yellow amorphous solids
were obtianed; 

Upon
 

yield 17.5 g (62.3%). The product was
by its melting identified
point (150-151'C dec.), 
 UV, NMR
spectroscopies. and Mass
Analytical data were C 47.15,
compared to N 14.70, H 3.26
the calculated values for CIIH9N304S, which were
47.31, N 15.05, H 3.25. 
C
 

3.3.2 
 2-(p-Toluene sulfonamido) pyridine
 

2 

2-Aminopyridine 
 (8 g)
dichloromethane was dissolved
(40 ml) and dry in dry
pyridine
sulfonylchloride (5 ml). p-Toluene
(17.2 g) 
in dry dichloromethane
added (25 ml) was
to the above solution with reflux during the periods of
h. After cooling on 2
ice bath, the precipitate of
filtered and washed with cold water. 
the product was
 

a hot mixture of 50% 
Upon recrystallization from
dichloromethane in alcohol,
solids were obtained; white amorphous
yield 12.8 g (60.88%).
identified The product was
by its melting point (210-212'c), UV,
spectroscopies. NMR and Mass
Analytical data were C 58.06,
compared N 11.20, H 4.84
to the calculated values for C12HI2N202S, which was
58.05, N 11.28, H 4.87. C
 

4. Results
 

4.1 Effects of 
two ssnthetic sulfnamides on 
fertility
 
Two 
 of the proposed sulfonamides has been
and tested for fertility in the male rat over 

synthesized
 
The results 6 weekr period.
are shown in Table 1. 
 It is apparent
Pyridyl benzene sulfonamide had virtually no effect on 

that N-2
of the tested animals even fertility
at a high dose of 
 450 mg/kg. By
contrast, N4-acetylsulfanilamide significantly (P<0.05) depressed
fertility of 
the male rats even 
at a low dose of 150
which dose the mg/kg. At
effect was detected 
as early as 3
treatment. 
 However, normal weeks after
fertility was soon recovered by
weeks after drug withdrawal. 3
Similar results were
at a higher dose also obtained
(450 mg/kg), 
but the compound produced 
more
sustained reduction in fertility.
 



--------------------------------------------------------------------------------------------

-- - - - - - - - - - - - - - - - - - - - - -

-------------------------------------------------------------------------------------------

Table 1. Effects of 
some synthetic sulfonamides on fertility of the male rat.
 

Percentage Fertility
Treatment Dose -- - - - - group (mg/kg) - - - - - - - - - - - - - - - - - -
During treatment - - - - - - -
After drug withdrawal
Before 
 -
-


treatment 
 wk-l wk-3 wk-5 wk-1 wk-3
 

Control 
 - 91.6±3.1 81.7±9.3 88.3±6.9 86.1±7.0 79.8±4.8 90.6±2.8(corn oil) (8) (6) (8) (8) 
 (8) (8)
 
N-2-pyridyl-
 150 95.3±2.5 92.1±2.0 86.0±3.8 
 88.0±5.5 80.lj_8.4 87.0±3.9
benzene sulfonamide (7) (6) (6) 
 (6) (5) (6)
 

450 91.2±3.1 79.0±9.8 
 82.0±6.2 91.6±4.6 
 78.7±8.8 89.3±4.4
 
(8) (7) (8) (6) 
 (7) (8)
 

N4-acetyl-
 150 83.1±3.2 66.0±14.1 57.8±13.0* 50.2±10.4* 
65.8±8.7 79.1±3.1*
sulfanilamide 
 (7) (7) (6) (7) 
 (6) (7)
 

450 87.5±3.7 86.0±7.4 
 49.9±12.0* 42.6±12.5**50.1±9.7* 69.6±7.1*
 
(8) (8) (6) (7) (6) (6)
 

Values are means ± SEM (n)
*P<0.05; 
**P<0.01 compared to the corresponding control group, F-test.
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Table 2. Effects of some simple sulfonamides on fertility of the male rat.
 

Percentage Fertility

Treatment Dose -- - - - - - - - - - - group (mg/kg) Before - - - - - - - - - - - - - - - - - - - - -
During treatment After drug withdrawal 

treatment 
wk-I wk-3 wk-5 wk-I wk-3 

Control - 94.3±2.4 96.5±1.8 84.1±2.8 90.6±3.9 93.7±2.4 92.8±4.2
 
(corn oil) (12) (10) 
 (8) (11) (11) (4)
 
Sulfanilamide 150 
 92.0±3.0 91.8±3.6 57.7±9.5* 44.-±4.5** 74.6±8.0** 96.2±1.g


(5) (4) (5) (5) (5) 
 (5)

450 88.8±4.6 
 86.8+6.6 56.3±7.0 18.0±9.0*** 37.3±16.0"** 79.5±9.9
 

(8) !6) (5) (4) (5) 
 (5)
 
Sulfapyridine 125 94.6±2.3 76.2±9.6* 71.9±12.3 
45.9±4.8**  _
 

(9) (5) (4) (6)

250 98.1±1.2 62.7±16.9* 22.1±11.2** 25.1±11.5** 
 -

(8) (7) (3) (4)
 

Sulfioxazole 
 150 93.5±4.0 95.5±1.8 82.8±4.3 98.3±1.7 93.2±5.5 
 93.3±3.4
 
(5) (4) (5) (3) 
 (4) (3)


450 89.2±4.1 97.0±1.5 81.3±7.3 82.1±8.4 
 88.6±5.6 87.4±7.6
(6) (6) (6) (6) (6) (6)
 

Sulfachloro-
 150 98.1±1.3 70.3±9.0** 91.9±2.5 85.9±2.0 81.3±8.1 
 -pyridazine (8) (8) 
 (8) (7) (8)

450 94.1±2.6 74.4±15.2 93.9±4.2 74.6±5.5* 93.3±1.6
 

(8) (6) (5) (5) 
 (6)


Values are means + SEM (n)

*P<0.05; **P<0.01; ***P<0.001 when compared to the corresponding control group (F-test).
 



4.2 Effects of some 
simple sulfonamides on fertility
 

Table 2 demonstrates the effect of 
 some commercially
available sulfonamides on fertility of the male rats. When
compared to 
the control (corn oil treated) group, sulfanilamide,

sulfapyridine and sultachloropyridazine caused 
a dose-related
reduction in fertility. Sulfanilamide and sulfapyridine were of
about equal 
in potency, whereas sultachloropyridazine was
less effective. However, 

much
 
the onset of defective fertility
occurred faster, i.e. within 
one week after treatment, when
treated with sulfapyxidine compared to sulfanilamide.
 

On the other hand, sulfioxazole failed to exert any
effect on fertility of 
the male rats. The results in this and the
previous 
 report indicate that Nl substitution of the sulfonamide
skeleton by other than pyridine 
 or pyridazine abolishs the
antifertility activity. 
 In fact, the presence of pyridine group
at Ni position is not at all 
essential since sulfanilamide has

similar activity and potency to sulfapyridine. The finding that
N 4-acetylsulfanilamide 
is also effective suggests that, 
 perhaps,
the metabolic intermediate of sulfanilamide 
 is the active
substance. 
 This may also be the case for sulfapyridine. It
should be noted that 
sulfapyridine is converted in 
the body to
N 4-acetylsulfapyridine 
 and 5'-hydroxy sulfapyridine before
conjugation with glucuronic 
acid prior to excretion (Schroder and
Campbell, 1972; 
 Hasson and Sandberg, 1973; Eastwood, 1980). 
 The
present results also demonstrate the importance of p-amino 
group
in the benzene ring since removal o 
 this group completely
abolishs the antifertility 
 effect. Thus, N-2-pyridylbenzene

sulfonamide had effect
nc compared to sulfapyridine. This
evidence is in support 
 of the above conclusion that N4acetylation of sulfonamides 
 in vivo is reguired for the
 
antifertility activity.
 

4.3 Sperm motility
 

Only few trials have been made on 
the evaluation of rat
sperm motility determination 
 by use of the Makler chamber.

Although 
a definite conclusion can not 
be made at this time, it
would appear that the method is 
also suitable for the rat 
 sperm.
It was noted that 
 sperm cells tend to stick to the glass.
However, this problem could be solved by using a glass 
 coating
 
agent.
 

4.4 Sperm respiration
 

The rate of oxygen utilization by rat spermatozoa was
determined both 
 in normal rats and sulfapyridine treated 
rats.
This study was only preliminary in nature. 
 Therefore, the
 
results 
were still not conclusive.
 

The basal rates 
 of the sperm respiration from the
normal rats in RFM lacking pyruvate and antibiotics ranged from 3
to 12 nanomoles/hr-million cells. 
 On the other hand, those from
sulfapyridine treated 
(500 mgikg for 3 weeks) rats were between
 



31 and 39 nanomoles/hr-million cells 
(from 2 
rats). DL-latate
(22 mM) stimulated respiration in the 
 basal medium, typically
brining 
it up to 30-40 nanomoles/hr-million cells 
in normal rats
and to 40-60 nanomoles/hr-million cells in drug 
 treated rats.
Addition of succinate 
 (3 mM) further enhanced the lactatestimulated respiration. 
 By contrast, D-glucose (5.6 mM) did not
affect the respiration 
 rate significantly 
when added either

before 
or after lactate.
 

When the 
 in vitro effects 
 of some sulfonamides
dissolved in DMSO or water 
on sperm respiration were studied, it
was found 

5, 7 

that DMSO itself inhibited respiration. Addition of 3,
and 10 ul DMSO to 
the chamber (approx. 
2 ml in volume)
caused 10%, 20%, 
 24% and 31% inhibition, respectively. 
 Thus,
when 
 the effect of sulfa drugs were studied the total volume
DMSO 
added into the chamber was not more than 3-4 
of
 

ul in order to
minimize the inhibitory effect of DM50 
to no greater than 
 10%.
Sulfapyridine, 
 sulfanilamide, 
 N4-acetylsulfanilamide 
and 5aminosalicylate 
 all inhibited respiration when added 
 to sperm
surpensions 
to the final concentration of 1-3 mM.
 

4.5 SDS slab gel electrophoresis
 

Preliminary work on 
gel electrophoresis was 
attempted so
as to 
set up and to establish the technique in Dr. 
 Pholpramool's
laboratory 
 for the studies designed to 
search for differences in
protein composition between luminal fluids and/or sperm 
surfaces
of control 
 rats and those treated with sulfonamide drugs.
this stage, a pilot experiment was 
At
 

done on the electrophoresis of
cauda 
 epididymal fluid obtained by retrograde infusion with
and blood plasma ol normal 
oil
 

rats using 7 or 10% polyacrylamide gel
concentration. 
 The purpose of this experiment was for practicing
the technique and 
 to determine whether 
 the luminal samples
obtained 
by retrograde infusion had any contamination from blood
plasma. The results 
 shc-1(?d that the 
 luminal fluid samples
contained 
 protein bandrs t,,pical for the cauda 
 region reported
earlier by others 
(Huang and Johnson,1975; Koskimies and Kormano,
1975; Turner, Plesum and Cabot, 1979; 
Brooks and Higgins, 1980;
Jones, Brown, VonGlos and Parker, 1980). 
 Furthermore, there is
no evidence of contamination fror' blood plasma. 
 Thus, the method
for collection of 
cauda fluid samples by retrograde infusion with
oil was verified in terms of 
purify of protein composition.
 

4.6 Synthesis of 
the proposed compounds
 

In our previous report, 
 we succeeded in the syntheses
of N-2 -pyridylbenzene sulfonamide and 
 N-acetylsulfanilamide

small scale. Since then we have 

in
 
successfully synthesized these
two compounds in large quantities and submitted for 
 biological
testings. 
 We have also successfully completed 
the synthesis of
two more proposed compounds, both in 
small scale and large scale.
These 
 two compounds 2-(p-toluene sulfonamido) pyridine and 2 -(pnit obenzene sulfonamido) pyridine have been fully 
characterized
inciuding elemental analysis (C, 
N, H), mass spectrometry, NMR
and IR spectrometry. See appendixes 1. 2 and 3 fpr thp compound
 



2 -(p-toluene sulfonamido) pyridine and appendixes 4, 
 5, 6 and 7
 

for the compound 2 -(p-nitrobenzene sulfonamido) pyridine.
 

5. Conclusion/Remarks
 

During 
 the second six month period, the methods that
have been 
 or being developed for studying 
the mode of
antifertility 
 action of sulfasalazine and its 
 analogs include
 sperm motility by use of 
the Makler chamber, sperm respiration by
use of an 
oxygraph and SDS-PAGE. Preliminary work on epididymal
sperm respiration has been done in 
 normal and sulfapyridine

treated rats. 
 It appears that the basal 
rate of sperm
respiration is higher in the 
treated animals. Both lactate and
succinate stimulated the respiration in normal as well 
as sulfatreated 
 rats whereas glucose did not has any significant effect.
All sulfonamides tested, 
 i.e. sulfapyridine, sulfanilamide and
N 4 -acetylsulfanilamide, 5
including -aminosalicylate inhibited

respiration when added to 
sperm suspensions.
 

Two of the proposed 
 compounds, i.e., 2(p-toluene
sulfonamido) pyridine and 2
 -(p-nitrobenzene sulfonamido) pyridine
have been successfully synthesized 
and the compounds are
currently prepared at a higher scale for 
 fertility testing
inspite of some difficulties occurred during the preparation

these two compounds. of
 

Six proposed compounds have been tested for
possible antifertility activity. 
 Only N4-acetylsulfanilamide,

sulfanilamide, sulfapyridine 
 and sulfachloropyridazine caused a
dose--related and reversible inhibition of 
fertility. The effect
occurred as soon as 
one week after treatment and sustained for 
13 weeks after 
 drug withdrawal. 
 Both N-2-pyridylbenzene
sulfonamide and sulfjox:zole had virtually no effect. 

It should be mentioned that one of L.M.
us (Prof.
Lewin) was admitted to 
a hospital with pancreatitis and have 
 to
receive a major surgery during 
June-July. This 
 unfortunate
episode made Prof. 
 Lewin to postpone his plan to visit 
 Bangkok
until August and 
also limited his activity in Israel. However,
Prof. Lewin is now 
in a good and healthy conditions and being

back to research work.
 

6. Workplan for the Nlext 
Period
 

Because of Prof. 
Lewin's illness 
as mentioned above our
earlier plans 
 for developments and standardizations of methods
such as 
NMR studies, changes in sulfhydryl and disulfide 
linkage
of the cauda epididymal spermatozoa, 
part of sperm motility and
CoA-FITC 
 binding of spermatozoa have 
to be postponed until next
 
period.
 

A series of sulfapyridine and sulfanilamide analogs
will be synthesized. Biological testing 
 for contraceptive

activity of the compounds synthesized in this reporting 
period
will also be 
 done. In addition, the possible effects of
sulfapyridine on 
blood levels of gonadotropins and 
 testosterone
 
will be investigated.
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MASS SPECTRUM : r30 TO 32) 
 MAqSS SPECTRUM : (30 TO 32)
SAMPLE-CP-5-1-1. DEC 141. 
10 SEP 81. SAMPLE.CP-6-1-1. DEC 141.
NOTE .9 4 /B.EI ,10UV30UA.CHA"1B.TEMP,11,,TE 10 SEP 81.
 
BlASE PEPK .94!3.EI)9Og SegUA.OHAMB.TEMP.110.
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 M/E 214.0 INT. 545.9
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L Int-roduction 

We have previously, shown ,that sulf'asa.1az ne"
sullapyidine and sufnliiecuda oerla upeso'
4 t1~l'y in 
rthe -male, rat ,beL eas sulfacecamrid and'slachlorpyridazine may have some antifertiliijefec (1 2).On th th'er hand,~ sultad±i~toiine, ~f eaie and ? 

N 4 cetlsufandtes ~ ed and '6n1y4'the latter showed a" 

~The''results 
so far lindicate that first, the substitutio' -",1y2
1:at' 'position'-by 'pyridine group is. rnot essential 'for tan fetlt ciiy 'and Isecond, the presence of ~a p-awinod::~group 'in the benzine~ ring is required~for the'actity InodrconfirmK
'j'to, this 'notion we have snhszdtre<uf 
 rde~'' 
aealaces in' whict e pamrinogroup-of 'their benizene 'rings, werrepaethd -b iher 
p-nitro, p-methy'l or' o-'nitro" group.:
mtoso.synt'hesis and the results of fertility ',testing The44

of
these analogqs 'are descr~ibed 
inl this. report. Also included in "Athi's report are some preliminlary results'from the studies on theA~~
2~effects of 
 sulfasalazine and/or sulfapyridine on 
 gonadotopns"
--"anid, testosterone, anid 
on lactate accu.mulato n rsiaon,
epdidymial spermatozoa. 
 to n epzainf44w
 

2.Objiectives 

Thea (a)toaims of the work incJuded' in this report aresynthesize some sulfapyridine analogs which lack
Ithe p-amino> group in their be~nzene rings,.<
 
~Yhve an (b) to test whether the compounds synthesized in (a)hae n antifertility activity,
(c)to re-evaluate the possible effect 'of:stlfapyridina '"'onplasma 'levels~ of gcnadotropins and 


44 -> 
testosterone,(d)~to determine whether sfaaaieV or,
sufapyridine has 
 any'"in 
 vitro effect on. metabolism of the,. 


3MNtral 
 at ofnFischersstai obaie 
frmte nml
 

3.12das erei~~ sceetnd fo fetlt befre 
rouinganddru

treatmnts. ach
ra ofsisherustanoaied 
 from the-' Aninal'-ale~rAts
of
 

examin~oued',afterFacrit. fic.Te n,- HahiolUnesityd corpus~-beteum~2.We9O-l2ountedys wer a
cred sfoing, rsop.eoegr4u'n4~jvcn 'd~
fertility. 


of th"'ele 
 -a 
 Tea'es werte
waes. andwated forone whe,.ek. tens
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PR M' IRl 1 1 

copl ilm
prentag ih ta 
 100 On th m, esxn1showing hfemales), were eeed ~oeo Ie1 

exeral. ugla pe,wee colected.frm either left 4 or< right
diethyl ether. 
'Te k'inarea of 
the operating 'sidews4cLan
 

small,~ skinVein ancisi.on' wz4md>twred4>" th <~ ' ae to: expose ;.,he.um waodsVo 2. tO 3.thwen
*Bld~~d~ :voli~~nie ml hi"
t ef 2. o ,3 0
otoal' blood l w ch was approximately 8 9% Z<volume of each rat, was ren ed 
andNaneuvl'
~~fse2ie0 -9% saline solution
~sareneedle ino was inject, trlgh)h 
9 

l na Sast reconsti"tb~o4 
opnn 
w;I lsdwt 


4. Approximately 50, ul sterile cotten> treads'wee2aserdi
heparinized 
 ofblo,JmicrOhAeilatocrit sapeswretrnfereorrt

h~aorit. tbs o the determination
The remaining blood' samiples o,
were
a~ reri at kept over night in~
to allow complete 7coaggulation of blood.foJlowing moirning, the'blood sanplos were 

In the4
 
were centrifuged and
separated and kept 'at -20oC' for' hormone assays,
 sera'~r
 

In' order to redu~egonadotropji' large variationsand testosterone of blood
levels, due to diurnalblo'd; sample 'collections were' made at 
rhythms, all 

'the same
a dayt period of time ni.e.. between 13.00-15.00 p.m. 
I ' ~.~3.3Horoeasys 

''
 
p1 ,' 
 2 -' ' 

Testosterone 
was analyzed by RIA uIsin~g 
-e' 

Resko: et L&~(3). Testosterone antibody (JAR#6) 
the method of 4'~.

froni'"Dr. 'JA wa'band4
 
11 '<The 

Resko,,of Oregon Regional Primate'Res'earch'SA. sensitivity of Cent er,the assay 
was 10 pg/ml. Intra' and inter_
assay variation coefficients 
were '3.02% and 15.13%, respectively.
 
'3. 
Snermrresiration"
 

- 4'Rat spermatozoa were collected from' thle cauidze>iddmii 
 eitherS>the, cauda epididymidi 5
by retrograde infusioninto small piec'es'andwith oil. or cuttin~f4''released' into 'sper'matozoarat ferti.lization wereemedium (PFM).J'Y 

Two ml of RFd,'"see"'(2)spermatozoa obtained as for composition, were 
added to4-
Vwas crano~erred 
described above and the sperm suspensionJ>, 

~ into the chamber of a.Gilson Oxygraph,Respiration (utilization-of oxygen) of spermatozoa at. 370C.~'4

Jby/use' of' th'e was determined'-'l
clark -electrodes. Mlicroliter amounts of D glucose,
DL-lactate or,"sulfonamide druqs dissolved in either DMSO~or~waterwere injected 
 into 'the 
 chamber to obs'erve' their
respiati-on ,rate.-" effectson
 

'4 

5 
' 

4 4,p4>42 

' 

http:13.00-15.00
http:ancisi.on


T1 ''W1 

i ~ 

In somei experiments spermuatozoa wn-e .Obtandfo
reaed twit as, corn oil or Sulfapyri )doeofS0:geI
d~21j fr;3 weeks 

'3 5 ~imnta Pr edures~pi~:V
 

A~3_5 _1 
 V LSfOJI7nthlLL~.Exer~amf 
 t-h~z~ ce r 

Fif tY tqO miaIe~rats were divided i1nto 7 g,'' 
~i' nzni'robn'e lfml o 'fid~ (PNS ) (7-8 

rat s",, and swereee, , 7 a d~ , a l tr a ee ach " 

abt.~~ ~ With~ eihe c on' ~h 

(erTSP/: at oste oale'J50 a mged 10 and(o darnjtetet-~~d

d9 afte 
 ilythdor 6a weekAt'wek the and 'rof "5 alteaied. ancoton. dek 

'conaroi 
 anda testsrn)
wer , td to frtlt 
'suje

Twny
n:-rlertswrealoae

de-11-bdras its 2 igoas~<Q
veeace t thadwee orefed eswiirh cihe
2 cked, foil theQ.
Q'- sencpyri,6
4 s at,od in,eov4c 
 one daevly 

farYiite nds k mawe 


dgk monn fe 
les3 5' 7 anwes1 nd5durn retet ad,
week~~ ~afe~ ~ rgwihnwlw 9 allanedtinsere.
~~3.. E e i nea2-prtjn I adt 

~ 
on 

ctd 
sblToum
~colle'cted'~a~'e'pt f fh ne
(Ecfecto extearnal juuirrdii 


Twny oe 

(10-11 ac) 

ml rasweea lowee iantoVdu i,goup
~ adweefre-cessation~- tht ofh rcr oil o,

.,sufapridne, 
 at .dos o 45f ec. c dul anrgk o aalayi) I it'ek-theaendte
'of-weekls , -3 5, 7-and 9 llaiml wr sbece
La etliy tsin 
 si -werri1. Ie adwd~tion blooed
Pample wp~edbuffolectedaeptc alt frmteetra (uaen 

tretmnt,'an a 
 Swedn)afte 'the- cessationw 
 ofres ened 

Pe~eso rznbl seme eell inthbwed370"Cda mixt C, 

wiAter :iachj'PinS-b' (fe'J -0" mnced
up'en'. 'a500xlhi 

sat soltion M .,and centif~"Ougd
(~2 g)'asrem v,3 m 


ixof109 ,Wicho.6'm1
400~ f as(Pturia:
 
Ch m Upca sl , wde ) he p r 
s 
 were resuspen ed( fo', a 

fornlyi 1
utof 1.iae qihlctc dehydrognrsa'uosng Ki 
 cid
 
0-. il),awerdued05961~f t'o ansis mlfi 

'tag~n,i, usa in a"'iuo 
'Vu
 

Ah f l e i . g '( 0 C 1 ,m n ) a n'- c e' t 'r u '-' 0 9 1 

RAOn h d o ,,I110 min. , , an 3~~ ce t i uged' re ov 
 "'VKi- 4V 

(Si Ch ma mi a Co' ,i S .1 u V UV VA) I"VIV'V0.1'V.15ml'"" ~~ I, ~ , 
,~-' ~ I use V~nayi 
~ d 3V.ti-o-nal'4I V liquotsf 'of Vglucose 
 n -' V4uc
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3*Snhsis'of: the propose-d'; c~uhds 

"6.1 2~- I-nrobenzenesu1ltbnamido) iridne 

2 S9 

dihooehn and dry _pyridine' 7, m)~ '0oNitrobeni'enesul;~fonylcl r e 22'.) in dry ioromethane (50~eabove "Solu ionhjjJ 4wsded t&b' with igooiStirin duing 'che period of .'3.5h.' The- prec'ipitate of. the.prdut wa'filtered and wahe wth,4s 5 cold' metanl.Uponirers~lz~in''fromAhoL me thno1 hasUSentLfe 
wa yield'..9. '63 g!(37 ; 7996),'4.ran 

'eni dThepou ta,by i ts e1ting point (115-1 111C deQ) 'I H~spectoscopy (Appendices.vla~lb -and as 
c -respectS4~ 

4An~si 4 C 47 ,34 , N 1'4. 97, 'H319 
54'c-
 for C .sH'N 5S 47.3 1 , N 3 2 545, 


24, 

t ah Dr -ctmionzneslfny chord ' '2q raceton A90 ml5 ',wa 'sowy
1., I'' S'SI' ad "'ne s l 
~ b ve t o ._u i g ,othped-f i 3 t 

T e'' '4e sling 555 p -5% . 5 

wih'ha ls. me ro h6,Gandrerytalizd 

c ~ ~ ~ 1 _ 'm o eta)l5t gv 

id * 6 4'i ' I c'S I2'Ci ,s- -4S . 54~odApnices 2a,jetocp bd2, L~'4 
~"C 53.' 621, 1) 14 19 H 4 .48 ~NH44424. 

4. 



3 6'~~~3 Am~ n ~ ~ e n s l o v a i o ~ i d n,-Co i~ 


auso Ll4 
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3 6 .3,4 

442~~ -AcpEte~ted IfanI ecdyatie 4 frowaq) dissmehole121 pasoiu h'yloxie. iamorphu'Osd3i (0 4 anl- *,yie'd hw as , stirr fe d by itsb e 
53% rdcrdmt i P ilt'lTg9 1 o .4 I R uRse

sjaedVizdIhdoclri 
pe ipe t1 t' ci.t TI, "a'ellrb asW' t 4 

eaass le ~ 4~ 
44r' an .rcytal4e 

fro hot mer-a4no to 

4e2>A ,analysisC 5 .1 16asH~ '4 ~ ~ ~ Y . 

y- C 1 
 166,H4 4 

Calc . for,C I H ,Ct 1 13OS 53.00,[ N,16 66s H 4.45~
 

'4 Rsut andDiscussion7' 

". 

41 Fertilityte~sTIn 
of the4 ynthetic,compounds 

synthesized, and Jrep~orted
4 Previously (2), were' testedfr,*
possible 'antife'rtil'ity activity. 
 The resuiltsare 
hwn.i Table
,~1 tshould" be' poin'ted out. that 'the data 
.during the
withdrawal. perio~ds du
 are stil)l incomtplete,.at the 
time' of'.witn
< r-his,-,report. However,4 the data so f ar cl al'eosrrPNS:ha a dose ta44~NSP4 
 wehedmosre as, tht>hd -dependent antifertilityact,onw'er4's
A-ntoo p-toluene ar?,alogs Jhad: nflceffect.z . h n
of 4l~lS'ocu1~rdassoon: asreatment, and,~ the 

by 3' weeks 2after: startin'g :'thek~c..4 4mayinmUm effect 
was4 reached by 

44k5,.fe
~,:teatment. 
 'Thscompound had a pqtency~forsuppres
feriljty' -comparable4 ">to~4 -sufanilai~ide '>ad-

5 1 o4 f, mal1e 
SsulfaniiamI'de,,but'slightly NWacetylless than* ufpyrin (2) 

Tne finings ta4the 
presence of o-nitro-or'~p-toluene-2.
~,4'.4rop'4 in' he'4enzene !ring , 'of sufamidopyridine, .o

tl2-yrdylbenzene 
-sulfonamide 'failsto'.produice-'antifertili~
.proper,ty4 _.fthe"sul aprdn 4 ~4'.analogsof .this ini e'-that possession

4.4ivty-reu.LLires,Libsiuto 
 .A.1uice Paa ostinothe benzene ring of uffaie y ei r alnino,-acetylaminonor a. nitro,:group.' The d ae 'uthsuggest thAtP 
 '<'s"-'' '44'sare4 the'aeitreiegru 
omdn thebpy.hc, ;ihse-"~rus
4~4
1 1fct, the -active n .6ie.,m Since 'nra '-.meablsmsufay,,dhe occurs'-throu acetylation oat P4 positon'1 0 S '6 

'~444,444~ 5 '
 

http:thebpy.hc
http:44k5,.fe
http:incomtplete,.at
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it i
N4 a cetyi 

e1ieved .that the a rve-comn ound i so mostlkySul faPyridine and6 &4~L1 !OIsu1fapyridine. 
 ,J0~~~ci ~~~~ iegroups~ 1 'U~oa~~~ atpo ion. of the Ibenzen, 'rin'g h th e 
rhe- parar" amingroup,b'e converr-ed n t'he body buit 'caninto amino group niay also be~effective 

~Effec 
 d±z~ eun~~ndorD 
 and -

'-Cheriges'in seru.m 
evels of gonadotropins and testston
rat atvarious~ei~ n ac 
w~t y~idneat, a:repeted& ,l~oc 
suf dose ofr 450 .mc/kg..samples, had- bee'n <remoed fro ~since~ 

t.e s me: 6ima n. 
volume. Hoevr th nml r bound torc~
cel' anjd tiisreflecte o ed bloodacia 
 mi ' hr'eidd1 -1 '-fepr.et',(alethtsg~fiat ).,"Ails o data -'shownn eaort6'urdbothco~rlad-xer iin the 
weeks<after drug 

me lgroups' . Such a- decr'ease-w saIjnoI dby3
''<'"tm a oted'y'w~tiethe hematoci L~ epciey 9~1~a oj&
>thelcntro1, valu e (before, 'treatment) >in ,the Con tro
 

even exp~~riinnhenltocri
by~ 4,week 4,fter thiei t , ,was~eremain'edsatibnof-tieatmt ; TheV markeddcesin"
hemtci thtbrved w~as not~~du':t'differKences in the: expermna gop 
homn assays.~ 3 in the blood~vrlu e emoj~Ve' oSince thetxi 
efeto sufnmdsnte
~hematopoipti±- Jsystem is ot'.unknown .(8)~suJlfapyriine may also, casetheaneI 

it is possible .,'that 
Sstudy- ic repns, obevdin,-:thisHowever,< the toxd.'city of, sulfa' rdi reurs frh2~and' well onroldstie. 

~Table13~shows 
the lievels of
and afe serum testosterofle before<
slapyridine 
7-etet 
 tis, cerd ta11-ayii' at a,,(oeo 450reamerit -wic C usedareduction f ertiU (2) 'had 'virtually,,jfon 4e c nser-tsto rone 'Phe resultsw-that cofr
sul~f Ilainb~had 1io niir -ef fect , on blodtsot'o' (9)~om'a1t easns_ he'aa'yssfo Forec hi 'LH,' FSHSO~r These a of 
N," ,-lore Stll ndhiii tiinopeeTeq& 1aawlb ncldd"nt',nx 

,report,3~3 

3 
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When the respiration rates of spermatozoa obtained
the in vivo 
treated specimens were determined, it found 
tron 

was that
the 
 basal rote in the suifapyridine urented preparations wastwice as much o the untreacad preparations. However, 
 the
percentage of lacra.-e inauveed rlopiratioe in the spermatozo-i frorilthe drug trea-en animals was 
less than that in th.- controlanimals. Thi. ma' be due to the i it .t which sperm canmaximaly raspite in approached. Si'ce the data were obtained
from oni. A few animals, firm ..)clusicL 
can not bnoe made alt this 
stage. 

4.4 f._
< - o- s'-j - fa I.rzine and its -etabolites on 

As A pilot I. 'l qPrma-o-.a Were chosen
model for studying th-

. 

"poisln ntfct of sulfasalaz.ine and 
as 

its
a
 

metabolir.w 
 on, ss-. m. tarlIF Apply oocause froz-n tull 
senen
 
is r :adi .; ay . ,,A ..


F1,1- .i~zy
ar ,"n.P rj-.Vs ShC,1- rhat 
lactate production,

"WRS a ,TUM -0, 
P nr nt Of ! , ' n- nL rd.i.nca .wen 0.1 and10 Tn "abl G,. u : -
 . iL . I .IN glucose
and A 'in 
 .-,, O . Wn"n l.inie, its moieties,
sulfapy' .diam 
 .,. 1--:','c-Iin acid, and 
a- v i:ety of other
SUM, Was in" 
 to
} '-ded the incubation
 
Mi.-CUI 
 ' cgns YUif ai :L , - i t'i .n t J ,ibition (Table 7).-UL 
 w-. ..... inhibitory. Other
,ifa ,v-gs . d 1nai ,n-
 nUt-inhiitory at

c(nJf "Lral.cn rA 

a
 
Ml i,'.*dd suj 
 , ij, sulfaguanidire,

sulfat - a-l.. jta nc-
l ulfic.,ami'0, suil'am 
 ethazine, and
.E -Ialgn' 
 ,' and p"-aninophenol.
 

ad:i itLilr, 

zo UP - _ 


,r I o- surlralzine his been reported
- y Lis: hr ,n - stLiapy iJrne in the colon,
with the .ii
,s sfi:pyri- thrs 
beinq respcnsible for the
7ontra'pt-iv- o1 
 IN. A is thus unlike]y that the
 

abs,vea Ain n 'ry 
 :fct on: sulf. .iazin on sperm alycolysis
s d]'sl:. 
 iI :,t] its -c:n, as 3 n iei oncrceptive agent.
Su.iapyridin. al "u.inilaid,, 
 c-irn haveinreported to havecortraceptie ;,:rjnc 
in m-.. r'i 2 ,-did ni, 
 inhibit sperm
yc -,y _. cii. '4
l o_ s .. .'rdr -r M onditio s reste d
 

- '',-itO, < Ul]]I"F 
1y'-.i e ( "as successfully
syn thesiz,, hy ch"V : w!" 2 -aminopyidine and
o-nitrofnpnenesu[onyf 
 chorld in, dicnIlromethane. 
 Dry
pyridine ',s f"und tL 
: th best ,Ocf choice in this reaction.The yield "as aprox. 34 and ch. reaction was successfully
uE-1i.ied o: sY-nthez'-r'& 


Eor 
a qant ity ot the 'compoundrequiredhi laci 1 tns~ina. H11" att:rirts tw rduce tf-e nitro groupto the corre-pond-in,1 aiino -roup iWled and these included
 

/ 



a) Catalytic hydrogenation (5% Pd/c)

b Reduction w.rh FoSOA
 
c) RetucLian with Ft' powder/acetic acid
 
d) Reduction with Al,"Hg 
in ether : wacer : ethanol 11:1:
 

All the above procedures gave stnrtJnq materialco~rplex oixture ci products. or a 

...
0 
 :h " ""/ SO -- h,"1" (
 

X(Ill)
H '.aev 'h cop and:ng oora nirtoo derivative (II)-an e reduce.d seI cti, iv th nitru group by catalytichy-,rocena ron ,- .'c) r ci'. thne required ComT.pound I) in 

lue ..-. .. ow_-.y:i- f ccn.'rsitn and tlh high cost cfcatEa.Iyst .: i., -- is , < -. 1---Ct:k. ,;s no t suitable for*the synthesis of a I aI.,L "-un :-J- ty tlIIe Cc frpounu required for
bi o n 1 1 Cduu c tor the syrtlasis of 
comro und (i w,-. Jt-e 1, ji.'atedC shown, 

3C '1CL'. . " '--C 5-'"\ ' 
K 
K- .- -C 

r.actio of 2-.ITinopyricline <-{)p-ac4etaRidobenzenesu!
fonyl l or1d1 ad
i dcerivacive 
 of
:ha ii-acety1 (IV) compoundiII) .x. yij . iin apr 4 Y% Selective hydrolysis of theace amtid., to 'h,: cocr spon'n7 i roup couldc be accomplished
with varying bothcoast Oy usinqL acid or base hydrolysis. Thevari ou c odi;ions wftich c isticted a1liin .hriely outlined 

H , , rCI01f 2 h ........ product 3'rt yield
h) 2.5% r,:." pic 

c) '.5 


( f "H -....... > uct 33. yield
 

d) 6. fl.aOaO - u 1. h . icoopl1te reactionr:. 12 -H -O} - : h - .-ncciipi ete.... i'eac tion
 
e) 12 f,,H> IduCt . p. 5.3 yield
 

A' ' ',1.,n -:.,vr 
 1q' h th' he-c result, weare e process "?L '.ca-up , rcccdurc to synthesize
sufficieni a To!0nr t0;f 1rmoiuire:4 compound for biological
testing. 



5. CPonclusionand_ Remars 

We have synthesize three more proposed compounds andhave done biological testing tar antifertility activity. In this
redotc:, one (PUSP) of the Lt>rcc suit apyridin, aniogs show-a<
contiacep.ive ef, cr and th, pte nry of whlih ,.li s sJ ilm- Lo that
of sulfini-jrich ri P .---- dritative]I but was S]HOWShtly
less vhan Mi.t n. 'ulfaw - tr- .: . '' feal that ,ir data sc far 
providc us <- i, a abc-ut rYh 7Ci: 1tatiI 0 f the chemical
stru-tui. of >r& sl:]fa drvq.s .-.:-- pos.. . :' a ffect

the m-lt>. rat. Thus cm:po.indv rh-.Anh 


tptiv in 
havc ancitel (nity acrivity


ir the m.lo shcu.d ,av, t ff 
 -,no bai1-sistructure 

Freli.minary Cuudier on the mode of action of
sulfonawrl.rs cenf: ,,-d v... i"'u. .,rk that sulfapyridine had 
no e'fec: cn biood Cin vt-, studies showed that 

svr j Tofnaiv mdo t nraf-t 
 on Mi rspirati-onof is- l ' "l -P.* . '-"K,,n!av latozoa I. 

ba al ' s .,r,'-, .,'' , - 't f
nL.,; o i . -- c:induc ,.i 

li-';u-r. .in :ini-n, su iasAl i r cY.kedlyinhihl, - .1'-n!..b S; OC,- i:,,:....11 ......... -l i". vincr, v.h_<y.. ay' it~sI I .Mitaboli cs(, 

i . L - innii L 't."y.

the .t h,d , ohry aq& 

On
 
. ln' 'C wer , . fective. 

1 V A n' . 't ' 1i, L>all y ant tcts
Ct-:V of ho SI.L' ich showed conLraceptive 

pro L V A' 7A

'-ACh dpi!. jrL '-' 'I
t 

o[rkp.l.n m'; : ".[.. .. I l- ;K::-:r iocs 

It-. 3 u' 4 pupws'd 'omois -. bew'i l synthesized and
thejr conrr.ze.ve poatties will A- t'ed. In addition, thehiclooi; .- stLng of H14 acyi sufaMpyridins synthesized inrepori't no~ ;:, no will,", 00L]A"N."., . V =:.: report 

this 
w ill also inc].lde, 

C-10000 iota,71SP;nq o,:is Y-.p:, . .Q . f rtil.ity data afterwichdraw, of - io "TF" 
suf apyr 'i, 5 hi_" : 

.£. , . As well. as the effect of 
n 'n .vts of o-ad,- v p n's. The 

r. pa-,s wn.ss ,of r nn ri:: p A. tary qland and %he Leydig's
nails to 9P. 'ani b'h -, ei , iwl b. tested. The
Tost ibih- d'ffts .f so: sMn:ily]:ru s on at spr- motility,
glyc'olysi- ', wilwi Le. v,et in ,d. 
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Table 1. 
 The effect of some synthetic sulfonamides on fertility of the male rats.
 

Treatment 
group 

Dose 
(mg/kg) 

Before 
treatment 

wk-l 

Control 

PNSP 

-

150 

450 

93.7±2.2 

(8) 

90.9±4.5 
(7) 

91.5±3.8 

83.6±4.7 

(7) 

82.7±7.9 
(7) 

82.3±6.3 

ONSP 150 

(8) 

95.7±3.0 

(7) 

(4) 

82.3±5.0 

(7) 

450 92.8±2.2 
(8) 

93.7±2.5 
(7; 

PTSP 150 95.? :2.9 
(7) 

87.1±7.3 
(5) 

450 94.0±3.0 
(7) 

93.7±3.3 
(6) 

Values are mean ± SEM (n) 

Percentage Fertility
 

During treatment 
 After drug withdrawal
 
wk-3 


91.8±4.2 


(7) 


54.3±11.9",,, 

(7) 


36.2±15.5*,+ 


(6) 


75.5±13.9 


(7) 


70.6E12.4 

(5) 


90.0±6.8 

(5) 


95.0±3.0 

(7) 


wk-5 wk-l 
 wk-3
 

82.3±7.6
 
(8)
 

40.5±4.7***-,
 
(6)
 
56.2±10.7
 

(7)
 

97.2±1.6
 

(5)
 

82.4±5.9
 
(8)
 

92.6±7.4
 
(6)
 

89.4±6.9
 
(7)
 

*P<0.05; **P<0.01; ***P<0.001 when compared to 
the corresponding period in the control
 
group (t-test).


+P<0.05; +*P<0.001 when compared 
to the control period (before treatment) within a
 
group (t-test).
 



Table 2. Hematocrit values at various periods before, during 
and after cessation
treatment with sulfapyridine at 
of
 

a dose of 450 mg/kg, daily for 6 weeks.
 

Hematocrit values 
(%) at period
 
Treatment 
 Before treatment 
 During treatment 
 After cessation of treatment
group 
 wk-3 
 wk-6 
 wk-4
 

Control 
 49.3+0.5. n=ll 45.9±0.7**, n=11 
 45.4±0.5"**,
oil) n=ll 46.9±0.7*, n=10
(100%) (93.1%) (92.1%) 
 (95.1%)
 
Sulfapyridine 48.9±1.0, n=9 
 43.4-0.8 ....
 , n=9 38.3±1.3***,++, 
n=8 43.8±0.9"**,
(450 mg/kg) n=8
(100%) 133.8%) (78.3%) 
 (89.6%)
 

Values are Mean ± SEM.
Values in parentheses are percentage of the
*P<0.05; **P<0.01; control values, i.e. before treatment.
***P<0.001 when compared to the period before 
treatment within
 

*PC0.05;a group.
++P<0.001 when compared to 
the corresponding period of the control group.
 



Table 
 3. Serum testosterone at various periods before, during and after 
cessation of
treatment with sulfapyridine at a dose of 
450 mg/kg, daily for 6 weeks.
 

Serum testosterone (ng/ml)
 
Treatment 
 Before treatment 
 During treatment After cessation of treatment
group 
 wk-3 
 wk-6 
 wk-4
 

Control 
 1.12±0.16 
 1.47±0.22 
 1.03+0.17 
 1.33+0.16
(corn oil) (11) (7) 
 (11) (10)
 

Sulfapyridine 0.84±0.08 
 0.95+0.28 
 0.96±C.14 
 1.03+0.16
 
(9) (3) 
 (8) (8)
 

Values are Mean ± SEM 
(n).
 

http:1.03+0.16
http:0.96�C.14
http:0.95+0.28
http:0.84�0.08
http:1.33+0.16
http:1.03+0.17
http:1.47�0.22
http:1.12�0.16


Table 4. Effects of some sulfonamides on respiration of rat 
 spermatozoa

from the cauda epididymidis.
 

Drug 
 Conc.a 
 Respiration rate 
 % changest

(mM) (nmole Oz/hr-million cells)
 

None (basal) 
 - 10.4±0.7 (5)
 

None (+lactate) 22 
 28.9±2.4 (9)
 

Sulfapyridine 
 0.5 
 26 (1) 
 -35

1.0 
 22 (1) 
 -45

1.5 
 is (1) -40
2.0 
 24 (2) 
 -33
3.0 
 21 (1) 
 -48
 

5-aminosalicylate 
0.8 
 31 (1) 
 -3
 
1.7 
 31 (1) 
 -3
3.3 
 19 (2) 
 -21
 

Sulfanilamide 
 0.5 
 16 (2) 
 -6
 
1.0 
 13 (2) 
 -26

2.0 
 2 (1) 
 -62
 

N 4
 -acetylsulfanilamide
 
0.5 
 27 (2) 
 +2
1.0 
 20 (2) 
 -25
2.0 
 19 (2) 
 -30
 

Values are Mean ± SEM 
(n)
aFinal concentration in 
the respiratory chamber.

b% 
 changes in respiration rate from control 
(after lactate
 

stimulation).
 



Table 5. The effect of sulfapyridine (500 mg/kg. daily for 3 weeks)

on basal and lactate-induced respiration of 
the rat cauda
 
epididymal spermatozoa.
 

Treatment 
Respiration rate 

(nmole 02/hr-million cells) % stimulation 
group 

basal lactate-induced 

Control 15 
 26 
 64
 
(corn oil)
 

Sulfapyridine 35 50 
 41
 

Data are mean from 2 rats in each group.
 



Table 6. 
Glucose utilization and lactate production by bull sperm.
 

Glucose 
 Glucose utilization 
 Lactate production
 
conc.
 
coc. 15 min 30 min ---60-mil 15 min 30 min
(maM) 60 min 

0.10 1.0(i) ) 1.4( 
 1.4(1) 2.0(1)
0.13 0.7(3) 1.3(3) 1.3(3) 2.5(3)0.25 1.3(5) 1.7(4) 1.3(6) 2.1(6)0.50 
 1.7(4) 
 1.1(5) 1.9(5)
1.0 1.5(3) 2.2(3) 2.8(3) 1.2(3)2.5 2.0(3) 3.2(3)
6.4(1)

5.0 3.0(2)
3.9(3)

10 3.0(3)
5.6(1) 3.4(1) 

Mean 1.1 1.7 4.7 1.3 2.1 3.2 

Washed 
bull sperm were incubated at 370C for 15, 30, 
or 60
min in balanced salts solution with the addition of glucose
(0.1-10 mM) . Glucose 
 utilization 
 and lactate production
(nanomoles/106 
 cells) were determined as desc.'ibed in METHODS.
The number of replicates is reported in parentheses.
 



Table 
 7. Per cent inhibition of qcLycolysis by bull 
 sperm

in the presence of sulfasalazine and its moieties.
 

Compound 
 Concentration of 
test compound

added
 

1mM 2 mM 3 mM 

Sulfasalazine 
 b14 (6 "6 ) 049(3.0) "64(11)
 

Sulfapyridine 
 -17(7.5) b1 6 (5.8 ) 
 b 20 (6 .1 )
 

5-aminosalicylate 
 h 1 6 ( 5 . 6 ) 15(9.0) 017(3.6) 

"Significant at P<0.0I by t-test for differt Lce 


in balanced salts solution containing glucose (1 mM) 


bSignificant at P<0.5 by t-test for 
of means. 

difference of 
means. 

Washed bull sperm were incubated at 370C for 30 Tin 
with or
without additions as described above. 
 Lactate production was
measured as described in 
 METHODS, and inhibition calculated
 

as per cent of controls. S.E.H. values 
 are reported in
 
parentheses.
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