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1. Introduction
 

In the previous report, we have demonstrated that the

sulfonamides which possess antifertility activity in the male rat
 
could be a simple sulfonamide such as ulfanilamide (1).

Furthermore, the presence of a p-amino 
or p-nitro group at the
 
benzene ring is required for the activity (2. Thus when the
 
p-amino group of sulfapyridine is deloved (N-2-pyridylbenzene

sulfonamide) or is replaced by a 
 Yethyi group (2-p-coluene

benzene sulfonamido pyridine. ?TSP) or o-nitro group

(2-o-nitrobenzene sulfonamido 
pyridine, OrSP), these compounds

are ineffective for suppression of fertility. 
 On the other hand,
2 -(p-nitrobenzene sulfonamiio) pyridine (PNSP) 
 and P -acetyl

sulfanilamide are as potent 
as sulfasalazine. In order 
 to
 
substantiate 
 these findings, 2-(4-bromobenzene sifonamido)

pyridine. 2-(3-nitrobenzene sulfonamido) pyridine, N' -Nidiethyl­
N4 -acetyl-sulfanilamide 
 and 2-(p-amino benzenesulfonylamino)

pyridine have been synthesized. and 
the results of biclogical

testing of some of the compounds are described in 
 this study.

The complete data from fertility t:sting of PTST. ONSP and PNSP
 
are also included in this report.
 

Since the possible effect of sulfa drugs showing

antifertility activity in the male on 
the gonadal hormones is

still unclear, the effect of sulfapyridine on serum testosterone
 
of 
 the male rats has weet determined 
2). The results indicate
 
that sulfapyridine does nct interfere with 
 the testicular
 
production of testosterone. However, whether sulfapyridine would
 
alter the responsiveness of the pituitary gland to 
 gonadotropin

releasing hormone 
(GnRH) and the response of the Leydig cells to
 
the released LH enhanced by GnRh are 
unknvwn. The present study
 
attempts to deliniate this question.
 

2. Obiectives
 

The aim of the work included in this report are 
(a) to synthesize some sulfapyridine analogs which lackthe p-amino group in their benzene rings and to synthesize some 

sulfanilamide analogs, in wnich the N' position is substituted by 
an alkyl group, 

(b) to test wh- ner the corpounds synthesized in (a)

have any antifertility acr ity.
 

(c) to deliniate the possible effect 
of sulfapyridine

on the responsiveness of the pituitary gland and the Leydig cells
 
to GnRH,
 

(d) to develop suitable methods or tests for

determining the function of 
epididymis on sperm maturation.
 

3. Materials and Methods 

3.1 Fertili tY_ _teing 

Male rats of Fischer strain obtained from the Animal

House at the Faculty of Science, Mahidol University aged between
 
90-120 days were screened for fertility capacity before grouping
 



and drug treatments. Ea":h 1 U:i3 ith two virgin female 
rats of the same strain aged 40-50 days in hanging cages with 
free access pellet feeds ';17cr f,-r vni. ,i.,k. Tho feriales 

housed 


to ar.'i on 
were then separated and kpt for 3-1c, d -y:.at vhich time 
pregnancy was examini.d atter sacrifice. The nuo'ber of fetus and 
corpus luteum were courted undei a dissecting microsco'e. Per 
cent fertilit, of the male was evaluated fromn the percentaae of 
the eggs successfully fertilized and the embryos implanced, i.e., 
numbers of fetuses over ccrpola iutea x IC0. Only the males 
showing high percentage fertility (greater than 30% in at least 
one of the two females) were selected for further e.\perlments. 

3.2 Collection of blood samples 

Blood samples were collected fropm either left or right

external jugular vein using aseptic conditions after the rats
 
were anesthetized with diethvl ether. Blood samples were kept
 
overnight in a refrigerator to allow-, co.,plete coaulation. In
 
the following mornina, the blood sa;rples were centrifuaed and
 
sera were separated and kept at -201C for hormone assays.
 

3.3 Hormone as-says
 

Testosterone was analyzed by RIA csing the method of
 
Resko et al. (3). Testosterone antibody (JAR #6) was obtained
 
from Dr. J.R. Resko of Oregon Regional Primate Research Center,
 
U.S.A. The sensitivity of the assay was 10 pg/,nl. Intra-and
 
interassay variation coefficients were 3.02% and 15.13%,
 
respectively.
 

3.4 Experimental jrccedures
 

3.4.1 Exeriaent 1 (Fertility testing of the synthetic
 
compounds)
 

Thirty nine male rats were divided into 5 groups (7-9
 
rats each) and were forced-fed with either corn oil, N,­
diethylsulfanilamide (DES) or 14 -acety!-N' -dicthylsulfanilamide
 
(ADES) at doses of 15C and 450 -,.cr/ka (once daily) for 6 weeks. At
 
the end of weeks 1, 3, 5, 7 and 9 all control and treated animals 
were subjected to fertility testing as described above except 
that the females were checked for i-he presence cf spermatozoa in 
vagina smears done every mornina after cohabitation so as to 
confirm mating with the male. Therefore, tertilities of the 
males at weeks 1, 3 and 5 during treatment and weeks 1 and 3 
after the cessation of treatzm.nt were determined. 

3.4.2 Expeiment 2 (hresponsiveness of the Pituitary
gland and the testis to LH-RH) 

Sixteen male rats with proven fertility were allocated
 
into 2 groups (8 rats each) and wer'e forced--fed with either cornl
 
oil or sulfapyridine at a dose of 450 mg/kg (once daily) for 6
 
weeks. 	 At the end of weeks 1. 3 and 5, all animals were
 

as 1xperime:
subjected to fertility testing in 1. At the end of
 
treatment period (6 weeks), the animals in both groups were
 
anesthetized with diethyl ether and 2--3 ml of blood samples were
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collected as described above. 
 Each animal then received a
 
s:-ncutaneous -injection of 10 ug LH-RH (Sigma Chemical, U.S.A.)

and were allowed to recover. Exactly two hours after LH-RH
injection blood samples were cullected again from the jugular

vein.
 

In order to reduce large variations of blood
gonadotropins and testosterone due 
to diurnal rhythms, all blood

sample 	 collections were made 
 early in Che afternoon as in
 
previous experiments.
 

3.5 SIthesis ofthe prposedcompounds 

3.5.1 2 -(4-Brornobenzene-sulfoniamid n) Pyridine
 

S 	 .
 
: i, . .. . . . .. .... r ... '.L
 

4-Bromobenzenesulfonyl 
 chloride (5.4 g) was dissolved

in dichloromethane (40 ml) and cooled in an ic.e 
bath. To the above
solution, a mixture of 2-aminopyridine in dichloromethane (20 ml)
and pyridine (2 m!) was added dropwise. The mixture was stirred
 
at room temperature for 3 hrs then the orange 
suspension

filtered and washed several 	

was
 
times with cold water. The


precipitate was recrystallized from hot methanol and 
 white
amorphous solid was obtained (2.06 g, 33% 
yield). The product

was identified by its melting point 
(203-204 	C) , IR (Appendix

la), NMR (Appendix Ib) as well as elemental analysas.

Calculation for CHi3rI2
 OS . C 42.19; 

Analysis C = 41.92; H = 2.97: 1-1 9.01
 

2	 H = 2.90; N = 8.94
 

23.5.2 - 3 -Nitro -benzenes ul fonamidc Ipr idine 

-. ... .. . 

t i .	 .. * , . / 

To 4.7 g of 3-nitrcbenzene sulfonyl chloride in 30
of dichloromethane was 	 cc.

added dropwise with vigorously stirring on
 

an ice bath, a mixture of 2 g 2-amino-pyridine in 20 cc. of

dichloromethane and 2 cc. 
pyridine. After 2 hrs, the precipitate

was 
 filtered by vacuum filcration and washed several times
cold water then recrystallized from hot methanol, 

with
 
pale yellow


amorphous solid was obtained, yield 1.56 g (27.9%). 
 The product
was identified by its melting point 	 IR
(228-229oC), (Appendix

2a), NMR (Appendix 2b) and elemental analysis.
 



-.4-

Calculation for CiHgN3O4 S : C = 47.31; 
H = 3.25; N = 15.05 
Analysis C = 47.70; H = 3.33; N = 14.96
 

3.5.3 N'N'-Diethy-N4-acetylsulfanilamide
 

,/ .- -,,.. ,/: 

To 5 cc. of diethylanine in 100 cc. three-necked flask,

equipped with a condenser and a mechanical stirrer, cooled to
OC, was added 2 g of N-acetylbenzenesulfonyl chloride in 
 small
 
portions with vigorous stirring. After the addition, about 20
 
cc. of water was added to the reaction mixture ai:d stirring was

continued until a homogeneous suspension was obtained. The

suspended product was 
filtered, friturated and washed several

times with 
cold water and recrystallized from methanol-water,

white amorphous solid was obtainedyield 1.0 g (82.6%). 
 The

produced was identified by its melting point (60-62oC), 1R

(Appendix 3a), NMR (Appendix 3b), 
mass spectrum (Appendix 3c) and
 
elemental analysis.

Calculation for C,2HtO3N 2 S : C = 53.33; H = 6.71; N = 10.36
 
Analysis C = 53.21; 
H = 6.34; N = 10.19.
 

3.5.4 2-(P-aminobenzenesulfonylanino)_pyrijdine
 

- ,. ..... " " " 5 'X ¢ I I 

2-N4-Acetylsulfanilylaminopyridine 
 (I g) was dissolved
 
in 12% sodium hydroxide in methanol (10 ml) with 
 stirring at

ambient temperature for 1 hr. 
 The mixture was carefully

neutralized with 6 N hydrochloric acid. The precipitate was then

filtered and recrystallized from hot methanol to give pale yellow

amorphous solid (0.4 g, 53% yield), 
The product was identified by

its melting point (189-1910C), IR (Appendix 4a), NMR (Appendix

4b) and mass spectrum (Appendix 4c).
 

4. Results and Discussions
 

4.1 Fertility testing of the synthetic compounds
 

Table 1 shows the complete data on the effect of 3
sulfonamides on fertility including the recovery period 
 (after

drug withdrawal) which were lacking in the previous report 
 (2).

It would appear that per cent fertility by weeks 1 and 3 after
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drug withdrawal was not differenu from the control. 
 However,

comparison within a group between tefore creatment and after drug
withdrawal indicates that per cent fertility 
 is still
 
significantly suppressed 
 (P<0.05) by week-i after withdrawing
2-(p-nitrobenzEnesulfawido, pyridine fPf$S1- at a dose of 450 
mg/kg, whereas the fe-tility as recorvod as soon as by one week 
after withdrawing PNSP at a lcwer dasc. 

'fable 2 sho,.s th effect :of DE"; and ADES on fertility
of the male rats. It shoeld b noted trat ,;er ccrnt fertility of 
all groups before rreatm-nt were ralatively hiqh in this series 
of experiment compared to otner series, c.L. (il and t2). In 
addition, per *ent fertility was slightly clreased (P.0.05) by
week 3 after f ee - i n ihit t
coin oil in the cont rol group.
Furthermore, the nu:Ler of -aile- that inseinated the cohabited 
females was also Iecreascd. The -asocn for the reduction in 
fertility of the control grcup during this puriod is not. knowr 
However, it waF noted that the body wei.ihts o tls animals 
slightly decreased during 2-3 weei s after f_'orced feedin with 
corn oil. 

It is apparent from Trable 2 Char bel:h DES and ADES
 
markedly suppressed fertility of the male rats. ADES is more 
potent than DES. 
 Thus, by week-5 after troatment with DES at 
doses of 150 and 450 mg/kg fercilitv was decreased to 37.8% and 
22.8%, respectively. On -he o-_her hand, a substantial reduction 
in fertility occurred as soon as one week rind reached a nadir by
five weeks after treatment with ADES at both 150 mg/kg and 450
mg/kg doses. Thr potency of ADE is co,-parabt t 1 ofthose 
sulfapyridine (see Table 31 and sulfanilamide. However, it is 
worth noting that all animals receiving ADES at a high dose were 
suffered from urinary tract infections and one of them died
 
during treatment (by week-5). whereas 
two of seven rats treated 
with a lower dose were illed. By contrast, ail animals were 
healthy in the group treated ,with DES at low dose. but one of 
eight rats fed with high dose DES was 
illed and dead during
 
treatment (by ween-3) . The ceuses of illness and death are 
unknown at present, but it is thought that_ this series of
 
compound may ,e toxic to the urinary system since it caused an 
early hematuria fol.cweK by ciiciourea and dripping of urine. 
Pathological lesions in these animals are nein-i tnvestigated. 

4.2 Theresponsiveness ofthe _picatiry land and the 
testis to LHRH
 

By the time of rhis zepc;.:, hormone assays for Lh, FSfl 
prolactin and testosterone are still incomp.e.e. Only the latter
 
had been determreneci and the data are shawri i:. Table 4. By 2 h 
after LHRH stimulation, serum testosrtcro:ne of the control rats 
was elevated from 2.7+0.6 (r. = 8) to 17.7+1. :: = 7) ng/ml, a 
6.5 folds increase from the basal Levcl. Ow: he other hand, a 
10.4 folds increase of serum testosterone ;;as found in the
 
sulfapyridine treated rats. 
 Thus, seruP, testosterone was
 
enhanced from the basal value of 2.2+0.6 (n=7h to 
22.9+0.9 (n=7)

ng/ml. It would appear that 
LHRH caused a siunificantly (P<0.05)
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greater stimulation 
of the Leydia's cells 
in the sulfa-treated
animals 
compared to the controls. 
 Since the serum concentration
of 
 LH released in response to LHRH is not known, whether the
responsiveness 
 of Leydig's cells 
to endc~enus LH is altered
sulfapyridine by
can not be speculated at present. The finding that
levels of basal 
serum testosterone in both 
control and treatment
groups 
 are not different confirxs our previous data (2).
However, 
 these values as well as tne 
 LHRH-induced 
 serum
testostetone levels in tne control group in our study are
relatively lower than those previously reported by Hodgson and de
Krestser 
(7). These authors found aoproximitely 9 folds 
increase
in 
 serum testosterone by 2 h after subcutaneous injection of 
1.0
 
ug LHRH in normal rats.
 

4.3 Developmentof ehoJs
 

We have tried to develop methoas 
for testing the
epididymal function 
of ne sulfa-treated and 
 control animals.
This has proved to be difficult since there 
 ,ie no standard
method available at present. 
 However, several approaches have
been explored and the 
preliminary results of 
ohich are summarized
 
below.
 

4.3.1 Sperm ynorahology 

Testicular 
 speimatozoa and immature spermatozoa 
in the
caput epididymidis still retain their cytoplasmic droplets which
were attached to 
the neck region. These droplets move distally
and are 
lost when spermatozoa enter 
the cauda epididymidis (3).
Thus, we expected that "ytoplasmic droplets would be present
the caput epididymal sperm but not 
in
 

in the cauda epididymal sperm
of rats. However. our preliminary experiment showed 60-70%
the cauda epididymal sperm from both 
of
 

sulfa treated and untreated
rats contained cytoplasmic dropiets. 
 rhis test was 
therefore not
 
useful.
 

4.3.2 Sperm motility
 

There are several methods for 
the assessment of
motility (4j. However, each 
sperm


method is suitable for only a
limited conditions. Direct visual 
 observation by using a
haematocytometer 
or a similar chamber likc 
a Aakler cell seems 
to
be more versatile. indeed, we have tested one rakler cell 
 with
the rat sperm but 
spor;> motility declined 
rapidly especially
after washing the sperm with rat 
fertilizine medium. 
 It is best
to determine 
sperm mouility in the samnle freshly removed from
the rat epididymis 
 *nd without washing. Another method 
for
measurement of sperm motility is being tested by uzinq a glass
slide and a cover 
 slip with a fixed depth of 25 um of the
solution containing sperm. 
 This clearance 
for sperm movement is
selected such 
 that the 
sperm still has freedom of movement yet
its path is always in 
focus. Motility will be evaluated by both
subjective and objective mechods. 
 The former is based on 
grading
system and the latter is 
measured inoerms of 
swimming speed after
multiple 
exposure photography. 
 At present, 
we do not have
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sufficient 
 information evaluate the effect of
to 	 sulfapyridine
treatment 
on sperm motility. To 
test 	the in vitro effect of
sulfapyridine 
 is somewhat difficult due to 
poor water solutility

of the drug itself.
 

4.3.3 Serm_ surface bindinas
 

Changes 
 in soerm surface, :hich include increases innet 	 negative charge -nd 2hanges in surface proteins revealed bybinding with lectins or 
specific antic ens, 
have 	 been associatedwith 	 sperm maturation during their transit :hrouah the epididymis(3). The binding of -rpecifac antiaens to s r can be assessedby 	 using fluoresce-nce !w1icrcsCoc:y and 	 su]. ced monoclonalantibodies specific fr" thes: iiticiens. Prainazy exoerimentsof this approach have been done but The resufts :re 	 at best
unclear and nonquanticative. 

4.3.4 Measuremenr of sperl-surfaCe S_,jroups 

Sperm maturation his 	 been shown to involve theoxidation of SH to 133 bo'.ends in tbu proteins of he-ad and tail (3).A method for quantiLative Of the SH ,,Iroips has beenworked oul by Dr. 	 Ruth Schal'ij's gr ':p. The preliminaryexperiments 
 have served to staridardize the method. 
conclusions are available at present.	 

No 

4.3.5 Epididymal secretion of 
carnitine
 

It is known that in 
the presence of androgen, carnitine
is concentrated by the epid2d3vmis and other 
accessory glands 
 (5,
6) . Attempts have Leen made 
 to 	 determine accumulation
of 14 C-L-carnitine the "-pididymis and various accessory
in 

organs of 	 sex
the male rats 
treated with sulfapyridine and control
animals. 
 Preliminary experimenrts in non-trcated rats showed high
level of radioactivity 
 in the epididymis as well as in the
seminal vesicles and coagalating alands. 
 ufficicnt data 
on the
sulfa-treated 
 animals have not 
yet been obtained to make 
 any

conclusion.
 

4.4 	 Synythesis of the proposed compounds
 

2-( 4 -Bromonenzenesulfonamido) 
 pyradine was synthesize
according to the developed
4	

procedure previously described by thereaction of -Bromobenzenesufonyl chloiid 
and 2 aminopyridine
using pyridine as a base in rhe condensation reaction. The
product was purified by -ecryst alizaion and the yie.ld 
of 33%
was 	 obtained. Similarly, -(3 -,itrobenzenesuifoncnido) 
pyridine
was 	 obtained by thc 
reaction of 3 -nitrobenzenesulfonyi
2	 2loride
and -aminopyridinQ in 
28% yield. 
 The 	product was also ourified
 
by recrystallization.
 

To direct frot the 
old trend of =siri 2--aminopyridine
as the base moiety in the traditional 
 sulf-,%Dmide drugs, we
decided to synthesize 
 and study the antiferz.ility effect of
simple sulfonamide drugs lackina 
the aminopyridine moiery. 
 Our
 



first target in this series was directed to the synthesis of
 
NINJ-diethyl-N4-acetylsulfanilamide 
 which was synthesized
directly by the reaction of 1- acetyibenrzenesuifonyl chloride and 
diethylamine. Excess of diethyla.-,ine was usc:J as a reactant and 
at the same time as a nase in thir reaction. The p.oducr was 
obtained in good yield (3-%) after purificat ion by
recrystallization. 

All the corip~unds we huve successfully synthesized have 
ueen fully characterized by various sp:-ectrcscopic methods (IR, 
NMR and MS). 

5. Conclusion and Remar'ks
 

in this report we have synthesized 4 more compounds.
Two of which contains either bromo or nitro substitution in the 
benzene ring, 
 and one compound has a ,iiathyl group at the N1
position. Two synthetic compounds (DES and RDE have been tested 
for possible antiferti.lity activity. 'fhes, compounds markedly

suppressed fertility of 
the ae rats cnd had potrncy comparable
to that of sulapyridine or Lulfanilamide. However, ADES appears
to have a 	 toxic effect on the urinary systC:m of the animals. The
responsiveness of Leyldi 's ctells --c endooencus L'i released after 
LHRH stimulation has also 
 ber, investigated. A definite 
conclusion can not be made at present in view of the lack of data
 
concerning levels of serum-LH.
 

In addition, we have done some preliminary experiments
 
to 
 develop methods for studying the function of the epididymis.

Although conclusions are not presently available, it would appear

that we may succeed in developing scne of these methods for
 
practical uses later on.
 

6. Workrolan for thenetrptigero 

Three to four sulfonamides having dimethyl and/or

diethyl substitution at the 114 position as 
 well as 	 3- or
4 -(benzenesulfonamido; 
 pyridine w;ill be synthesized. Fertility
testing of the compounds synthusizd in this and somes in the
 
next reporting period including 1r-acetyi 	sulfapyridine will be

performed. Effects 
 of sulfipyridine on spermrnrogenesis, sperm
motility epididymal sperm reserve, metabolisr, and morphology of 
the epididymal spermatozoa will ne studicd. In addition, further
 
development of the methods for studying epididymal functions will
 
be investigated.
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Table 1. The effect of some 
synthetic sulfonamides on fertility of the 
male rats.
 

Percentagec F*F Trtlly

Treatment 
 DOse 
 Before
group 
 mIC/ka) treatment 
 Purina treatmenL 


wk-l wk-3 


Control 
 - 93.72.2 83.64.7 
 91.8+4.2 


PNSP 
 150 90.9±4.5 82.7t7.9 
 54.3 i1.91. 
'7) (7) (7) 

450 91.5±3.8 62.3±+ .3 
 36.2+15.5k., 

(8) (4) ;6) 


ONSP 
 150 95.7-3.0 
 82.3+5.0 75.5+13.9 


(7) 


450 
 92. + .2 9'.7+2.5 70.6-*12.4 

(8) (7) 
 (5) 


PTSP 
 150 95.5+2.9 87.1±7.3 
 90.0+6.8 


7)(5) 
 (5) 


450 94.0+3.0 93.7-3.2 95.0±3.0 

(7) (6) (7) 


Values are mean + SEM
*P<0.05; **P<0.01; (n)
 

wk-5 


82.3+7.6 


. 40.5+4.7 A.. 

(6) 


56.2+10.7, 

(7) 


97.2+1.6 


(7)
(5) 


82.4+5.9 

(8) 


92.6t7.4 


(6) 


89.4±6.9 

(7) 


After drug witharawal
 
wk-1 wk-3
 

83.8+5.6 81.3+5.5
 

61.1±10.9 72.3-12.8
 
(7) (7)
 

57.2t12.5- 82.0+8.5
 
(7) (7)
 

92.1±4.1 71.6+8.9+
 

(7) (7)
 

81.4t10.9 83.0+6.7
 
(8) (1)
 

84.9+6.9 68.4±14.6
 

(6) (7)
 

77.7±4.9+ 71.2±13.4
 
(7) (7)
 

'"P0.00iwhen compared to 
the corresponding period in the ccntrol
 
group (t-test).
P<0.05; '*P<0.001 when compared to 
the control period (before treatment) within a
 
group (t-test).
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Table 2. The effect of s: .ae synthetic sulfonamides on fertility of the male rats.
 

Percentage Fertility
 
Treatmnent Dose Before
 

group (mg/kg) treatment During treatment . Af.er drag withdrawal
 
wk-! wk-3 wk-5 wk-l wk-2
 

Control - 95.1+2.3 89-5+4.4 63.5+18.0' 95.3+2.2
 
(9) (8) (5) {7)
 

DES 150 97.6+1.6 60.5±19.6 59.1+20.0 37.8t!8.1**, ­(7) (6) (6) (4)
 

450 95.5±2.7 60.3t24.5 91.9+4.8 22.8+8. 1* + 
(8) (5) (3) (5)
 

'
ADES 150 95.6+2.2 44.2+20.5 + 47.8+17.0++ 30.9+9.2.... -*1
 

(7) (5) (6) (5)
 

450 96.5+1.0 73.1±9.71' 11.3+5.8*'' 2!.0+ii.6'''*', ­
(8) (5) (7) (3)
 

Values are mean - SEM (ni

*P<0.05; 'P<0.01; **IP<0.00l when com.ared t,- the corresponding period in the control
 

group (t-test).
 
'P<0.05; +'P<0.001; -'P<0.001 when compared to the control period (before treatment)
 

within a group it-test).
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Table 3. Fertility of the male rats 
to be tested for their responsiveness
 
to LHRH.
 

Percentage Fercility

Treatment Dose 

group (mg/kg) Before During treatment 
treatment wk-l wk-3 wk-5 

Control - 96.5t1.4 91.9±1.9 95.8+2.4 78.5t9.6
 
(8) (8) (4) (5)
 

Sulfapyridine 450 90.7±2.3 91.2t2.7 
 32.4±7.8* 14.3tl1.9h*
 
(8) (5) (4) (5)
 

Values are mean t SEM (n)

*PO0.01; *'P<0.001 when compared to the corresponding period of the control
 

group.
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Table 4. 
The effect of LH-RH on serum testosterone of sulfapyridine

treated male rats.
 

Treatment 
 Serum testosterone (ng/ml) 
 fold
 group 

increase
 

Before 2-hr after LH-RH
 

Control 
 2.7±0.6 
 17.7+1.9 
 6.5
 
(8) (7)
 

Sulfapyridine 
 2.2±0.6 22.9+0.9,

(450 ng/kg for (7) 

10.4
 
(7)


6 weeks)
 

Values are mean ± SEM 
(n)
'P<0.0 5 when compared to the control group.
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