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ABSTRA cr

Increasmg mfertzlzty, has become a serious issie. Sodium fluoride (NaF) is a wide spread natural pol-
lutant and large number of the worid population is exposed to high doses of fluoride. Grape seed proan-
' thacyamdms (GSP), exeris a novel spectrum of biological, pharmacological, and therapentic properties
" ‘against oxidative stress’, so'it was of special concern 10 investigate the role of the naturally oceurring
antioxidant GSP on effect of fluoride on male reproduction . The study included 72 male rats, 36 adult
and 36 young rats were divided into six groups (n =i2, 6 adult & 6 young ). Group I negative control.
Group 1i: was given distilled water. Group HI* was given GSP 75 mg / kg. Group IV: was given NaF 18
- 'mg / kg. Group V: was given NaF 18 mg /kg'and GSP 75 mg /kg. Group VI: was given NaF 18 ing /kg
then it was stopped and rats were examined 30 days after its discontinuation. All treatments were given
daily by oral gavage for 30 days. At the end of experimental and follow up periads, serum levels of testos-
" ‘terone, follicle stimulating (FSH) and Luteinizing (LH) hormones in-addition to serum levels of malondi-
- aldhyde (MDA) and plasma nitrite were determined. Absolute and relative testes weights and histopatho-
logical examination of testes of all rats also performed. The results revealed that, fluoride _induced
.:significant decrease in-plasma testosterone, FSH and LH levels in adult rats and non significant change
. :of these hormones in young rats as compared .ro_'camml groups. It alsc induced significant increase in
--serum MDA and nitrite levels in 'q_eial_t and young rats as compared to control groups. Absolute and rela-
tive testes weights of the.aduit and young rats of NaF group were sigm:f' cantlj.reduceri eorrzpared to con- .
trol groups. Section of adult rats testes of NaF treated group. revealed arrest of spermafogene- |
. sis,sloughing of spermatogemc cells and dzsorgamzanon of the eprr!zelml lining of semszerous rubules
While, testes of young rats revealed toral spermatogenic arrop!zy and degenerauon with fluckemng of the
basement membrane of semmzferous tubu!es and interstitial f broszs Co adnumstranon of NaF and G.S’P
: shawed s:gmﬁcam mcrease af piasma restosterone FSH and LH levels m aduit rats cmd decrease in ser-

unt MDA and nitrite Ievels compared to NaF’ alone or follow up group in adult and young rats. Also,
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' mzarly normal tesncular wetghts and strucrure were recorded m NaF and GSP group Follow up groztp S

of adult and young rats showed sl:ght reverszbzlity of NaF toxzc:ty It was concluded rhat shorr term ad-

ministration of fluoride induced tesncular toxicity, and lrp:d perox:danon which may be a molecular

mechanism involved in fluoride induced toxicity in both adult and young rats. Furthermore, these effects

was reversed by the use of antioxidant grape seed proanthocyanidins combination It is recommended to

use dietary antioxidant supplements for amelmmuon of rwuc .rnamfestanons of ﬂuorra’e in exposed popu-

lation.
_INTRODUC_’TION

Fluoride is found in the atmbspheré,

water, soil, coal, food, dental and industri.w_ .

al uses (Matsui et al., 2007).

Fluoride is-a naturally occurring toxic,

mineral present in drinking water. Fluor-

spar, Cryolite and Fluorapatite are the nat- .
urally occurring minerals, from which flu- .

oride finds its. path to ground - water -
through infiltration (Shaﬂa]a and Iohnson,_ .

2007).

In the human population, increasing .. .
fluoride intake may arise from fluorida--
tion of water, dental’ caries prevention,-

paediatric supplements (Hortova et al.,
2007). ' ' S

Universal use of fluorine compounds in
dentistry, as well as industrial and civili-
zation-related exposures may produce un-"

desirable effects of fluorine action. The ef-
fects of ﬂuorlde ions depend on the dose

and exposure time. Some may be pos1t1ve,” _
in caries preventlon, while others are

harmful when optimal prophylactlc or
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therapeutic doses have been surpassed

(Dabrowska et al., 2006a)

... Effect of fluorides on various metabolic

levels in hard and soft tissues, namely res-
piration as well as carbohydrate, protein,
enzymatic and vascular metabolism, can

. disturb. . detoxication of . fluorine com-
- pounds. administered orally (Dabrowska

et al., 2006b).

HighA concentration . of fluorine is nox-
ious to the health of humans and animals
(Shanthakumari et al., 2007).

i Fluoride-is an essential. trace element
that has protective effects  against bone

- mineral loss. However, it becomes toxic at

higher doses and induces some adverse ef-
fects on a number of physiological func-

* tions; mcludmg reproductlon (Guney et
al 2007) e -

- Fluorosis caused by long-term intake of
high fluoride levels is characterized by

~ clinical bone, tooth and soft tissues ‘mani-

festa’nons Young children are at risk of
ﬂuorosxs if they regularly swallow large
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amounts of toothpaste. So, children under
age 2 years should brush without tooth-
paste and those between ages 2-5 should
be given toothpaste no larger than a pea
(Kao et al., 2004).

Although ﬂuor051s is’ 1rrever51ble it
could be prevented by appropriate and
timely interventions through the under-
standing of the process at biochemical and
molecular levels. Increased production .of
reactive oxygen forms and lipid peroxida-
tion are considered to play an important
role in the pathogenesis ‘of ‘chronic fluo-
ride toxlcxty (Gavnhuk et al., 2007).

Joslu et al (2004) reported that tox1c
metal ions have been implicated in' the
generation of reactive oxygen species
(ROS) and nitric oxide . (NO) and. . plant
flavonoids could protect against oxidative
damage. :

- “In recent years, a considerable empha-
sis has been focused on the importance of
the naturally available botanicals that can
be consumed in an individual's . everyday
diet because of their antioxidant and anti-
inflammatory properties (Nandakumar et
al.; 2008). :

Also, antioxidants from :plants were
known to reduce the oxidative stress by
scavenging free radicals, chelating metal

ions-and reducing inflammation (Datla et
al., 2007). -
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Flavonoids - .are. important : secondary
metabolites in many fruits, hydroxylated
flavonols and proanthocyanidins are ac-
cumulated in grapes (Bogs et al., 2006).

- Grape seed extract (GSE) is a commonly
available dietary supplement taken for the
anti-oxidant activity that's attributed to its
proanthocyanidin . content (Kim et al,
2006) .

The aim of the present work was to in-
vestigate the protective role of the natural-
ly-occurring GSP . on the toxic effect of
fluoride on the testes of adult and young
rats . - -

. MATERIAL AND METHODS

Material :

- 1-Drugs . . ..

Sodium ﬂuonde (NaP) It is supplzed by
Sigma Chemical Co. (USA),. for pharma-
ceutical -chemical Industries in the form
of white crystalline powder. Sodium fluo-
ride was used as the source of fluoride. It
was given in a dose of 1/10 of LD50 of
NaF (18 mg / kg ).

N.B. LD50 of NaF orally in rats = 0.18
gm/kg (Budavari et al.; 2001). .

Grape seeds proa_ntk_pcyanidiﬁ (GSP):
Noxy life capsules is produced by The
Arab Co. under licence of Nulife interna-
tional U.S.A. It was given in a dose of 75
mg / kg (Devietal ., 2006). . .
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Distilled water was always used to pre-
pare the sodium fluoride and * GSP solu-
Homs, =~ - i

Animal design:
The study was conducted on 72 male al-

bino rats. Thirty six adult rats (2-4 month) -

(Kriiger et al., 2006), having body weight
150 + 10 g and 36 young rats (28 days) (Bo-
roushaki, 2003), their weights ranged from
60 - 70 gm each. The rats were obtained
from the breading animal house, faculty of
medicine, Zagazig University. All-rats
were housed under similar‘ conditions.
They were acclimated in the animal facili-
ty for 3-5 days before use. The rats were

fed commercial rodent pellets and given

water ad libitum throughout the experi-
ment.

The rats were divided into numerical-
ly six equal groups, each of 12 rats:

Each group mvolved 6 adult rats and 6
young rats. '

Dosing for all test compounds- was de-
livered by oral mtubatlon in'1 mi dzsnlled
water. .

Group 1 (Negative control):
The animals of this group didn’t receive

any medication and were used to deter-

mine the basu: values of the tested param—
eters R R

Group 2 (Distilled water group):
The rats in this group was given two.ml
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distilled water by gastric gavage, which is
the' V'ehide of sodium ﬂuoride and- GSP.

" Group 3 ( GSP group) :

The rats in this group was given G5P 75
mg/kg dissolved in distilled water by gas-
tric gavage for 30 days '

" Group 4 ( NaFgroup)

- The rats of this group received:NaF (18
mg/kg) - dissolved: in distilled water- by
gastnc gavage dally for 30 days

- Group 5 ( NaF and GSP group)

The rats of this group:was given NaF
(18 mg/kg) and GSP 75 mg/ kg dissolved
in distilled’ water: by gastrlc gavage dally
for 30 days ' :

- Group 6 (Follow up group) i

" The rats of this group recelved NaF (18
mg/kg) dissolved in distilled water- by
gastric gavage daily for 30 days then it
was stopped. Rats were examined 30 days
after its dlscontmuatlon § o

Methods'
" 1- Body weight ;- R R
- At the end of the expenmental period
and follow up period, the rats of all con-
trol and tested groups were weighed and
their weights were recorded.
.- 2- Biochemical study: o
After light anesthesia with ether in-

halation, the blood was collected from the
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retro-orbital plexus in a test tube and left
to clot then centrifuged. After centrifuga-
tion at 3000 rpm for 15 minutes the clear
sera were separated for determination of
serum levels of testosterone hormone, fol-
licle stimulating hormone (FSH) and Lu-
teinizing hormone (LH) by method of
Teitz (1995).

Also serum malondialdhyde (MDA)
level was measured based on the reaction
of thiobarbituric acid with MDA accord-
ing to the method of Cheng et al. (1984)
and plasma nitrite as an indicator of NO
production . was determined by  using
Griess reagent according to the method. of
Torre et al. (1996).

-+ 3-Testes Welght R

~After taking the blood :samples rats
were sacrificed and both testes of each rat
were excised and -grossly -inspected and
then were weighed and the mean weight
of both testes was ‘estimated ' also- the
weight was recorded in relation to the
body weight (relative testes weight) for all
studied groups. :

- 4- Histopathological study: - -
The testes were fixed in Bouin's fixative
for 24 hours. Then the specimens were

processed for preparation of Sum thick-

ness paraffin sections which were stained
with Hematoxylin and Eosin (H & E) stain
(Horobin and ‘Bancroft, 1998) :and exam-

ined under light microscope for histopath-
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-ological changes." -

- Statistical analysis:

All the grouped data were statistically
evaluated with SPSS, version 10 software

(Norusis, 1997). Testing methods included

one-way analysis of ‘variance (ANOVA)
for comparisons between more than two
groups followed by least significant dif-
ference (LSD)" test -for ‘comparison be-
tween'two groups. P-values of < 0.05 were
considered - to indicate statistical signifi-
cance. All-the results were- expressed as
mean + S.D . :

"RESULTS -

No statistically significant changes were
observed in the studied parameters be-
tween negative control (group-1), distilled
water (group 2) and GSP extract (group 3)
of -both--adult -and" young rats (Tables
1&2) L :

s Body weightt

-~ There ‘was no ‘significant ‘alteration in
body weight gain across the experiment in
all tested groups of both adult and young
rats (Tables 1&2) i

~“Biochemical resulfs:‘ '-

-~ Plasma testosterone, FSH and LH levels
were decreased ‘significantly in fluoride
treated -group ‘of sadult ‘rats.. While co-
administration of ‘GSP to:fluoride :treated
rats showed significant iricrease of plasma
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testosterone, FSH and LH levels but not to
control levels. Follow up group of adult
rats showed non significant: increase of
testosterone, FSH and LH levels compared
to fluoride treated group (Table 1). Plasma
testosterone,  FSH and LH levels were
nearly similar to control levels in either
NaF , NaF and GSP or: follow up group of
young rats (Table 2). Serum MDA and ni-
trite levels (indicator of NO production)
were significantly elevated in NaF treated
group and follow up group compared to
control groups. While combined NaF and
GSP extract administration showed  that
serum MDA and nitrite levels were non
significantly differ from the control values
(Tables 1&2).

Testes weight:

Both absolute and relative testes
weight of the rats' of NaF and follow
up groups of adult and young- rats
were significantly reduced compared to
control  groups, however in combined
NaF and GSP extract group. of adult and
young rats they. were near control levels
(Tables1&2). .. -

Histopathological results of the testes:

Microscopic examination of sections of
the testes of control rats (both negative
and positive groups) -revealed -normal
structure of the testis. Adult rat’s testis is
formed of seminiferous tubules with:ac-
tive spermatogenesis ‘with interstitial - tis-

sue between tubules containing :Leydig:
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cells (testosterone secreting cells). Each tu-
bule is lined by cells formed of Sertoli cells
and various stages of spermatogenic cells
up- to' mature sperms and is surrounded
by thin' membrane (Plate 1, Figure 1).
Young rat’s testis is formed of seminifer-
ous tubules which lined with Sertoli cells
and spermatogonia only with the absence
of Leydig cells and active spermatogenesis
(Plate 2, Figure 1).. -« :

+ Section of adult rat’s testis of NaF treat-
ed group revealed arrest of spermatogem
esis and seminiferous tubules lined with
Iry and 2ry spermatocytes only with fi-
brous thickening. of the wall of tubules
Also most of seminiferous tubules
showed degeneration, sloughing of sper-
matogenic cells and disorganization of the
epithelial lining (Plate 1, Figure 2). While
adult rat’s testis of combined - NaF and
GSP extract treated group revealed nearly
normal testicular structure (Plate 1, Figure
3). After 30 days of NaF discontinuation,
testis' of adult rats- showed - arrest ' of
spermatogenesis - of most of:the semi-
niferous tubules and one of the seminifer-
ous tubules showed few spermatozoa
(Plate 1, Figure 4). Young rat’s testis after
NaF treatment revealed that seminiferous
tubules showed total spermatogenic atro-
phy and degeneration with thickening of
the basement membrane of tubules and in-
terstitial fibrosis- (Plate 2, Figure 2). The
same picture was seen after 30 days of
NaF - discontinuation  (follow wup)  with
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- slight’ improvement  (Plate 2, Figure 4)

While combined NaF and GSP exiract
treated group revealed nearly normal tes-
ticular structure (Plate 2, Figure 3).

- DISCUSSION

- The human population is being ex-
posed to an enormous variety of factors
contributing to growing infertility. One of
the potential candidates to affect fertility is

- fluoride jon (Hortova et al., 2007). Fluo-
'~ ride ion is protoplasmic poison and only a
“small amount can be tolerated by any liv-
“ing cell and known to cause several bio-
- chemical - alterations
-Shinde, 2002). -

- (Chatterjea -and

The results of the present study re-

vealed that NaF administration to both

adult ‘and ‘young rats induced testicular

~ damage, which represented in ‘adult rats
‘group by decrease in plasma testosterone

level, this may be due to low levels of

“plasma FSH and LH hormones observed
“in this study, since both hormones are im-

portant regulators of testicular androgene-
sis. These findings are consistent with pre-

‘vious reports (Ghosh et al.; 2002; Sarkar et
al., 2006; Reddy et al., 2007). -

The hormonal affection was obvious in
adult rats, while in young rats the hormo-
nal levels were nearly similar in both treat-
ed and control groups but were lower

‘than the levels of adult rats. This hormo-
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“nal affection explained by Mayne (1996),

who reported  that during childhood the
rate of secretion of gonadotrophins (FSH
& LH) from anterior pituitary gland is

“low.  As puberty approaches, -the ampli-
- tude and frequency of FSH and LH in-

crease. Furthermore, Bhagavan (2002) re-

“ported “that at puberty,” testosterone
“hormone produced by testicular ‘intersti-
- tial ‘Leydig cells under LH stimulation,
~and ‘assists FSH to bring about spermato-

‘genesis in the seminiferous tubules. Also,

before puberty Leydig cells and active
spermatogenesis are absent {Berne et al.,

- Moreover, ‘the” present study ‘showed
* that NaF administration resulted in signif-
icant increase in serum MDA ‘and nitrite
“levels in - the group of adult and young

rats treated with NaF. These result suggest
that fluoride induced increase in the activ-

ity of ROS, “which™ indicates oxidative
‘stress.’ These findirgs are consistant with
the results of other investigators (Shivaraj-

ashankara and ‘Shivashankara; 2002; Shan-
thakumari et al.,; 2004) *

‘The increased serum ‘nitrite level in-

‘duced by NaF administration; which indi-

cates increased NO production'is support-
ed by the results of Oguro et al. (2003),

- they ‘reported- that ‘NaF “intoxication in-

creased cellular production of NO in rats
and in vitro studies. Furthermore, Kawase

‘et al. (1996) postulated that NaF increased
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NO production due to. increased. expres-
.. sion of inducible nitric oxide synthase.: -

Also, the results. of Shivarajashankara et
al. (2003) . revealed. that long-term high-
fluoride. intake -at the. early developing
stages of life enhances oxidative stress in
the blood, thereby disturbing the antioxi-
dant defense of rats. They suggested that
increased oxidative stress could be one of
the mediating factors-in the pathogenesis

of toxic- manifestations. of fluoride .in.

young rats. ..

Reactive oxygen species (ROS) are im-
plicated as important pathologic media-
tors in many disorders. Increased genera-
tion of ROS .. and . enhanced - lipid
peroxidation - are considered . responsible
for the toxicity of a wide range of com-
pounds (Vani and Reddy, 2000) |

The results of the present study sug-
gested that lipid peroxidation and oxida-
tive stress could be one of the mediating
factors in the pathogenesis of reproductive
toxicity induced by fluoride. -

The mechanisms. by. which fluoride
causes its deleterious effects have not been
exactly determined yet. However a variety
of mechanisms have been proposed. to ex-
plain fluoride-induced toxicity, including
oxidative stress. Oxidative stress has been
observed in soft tissues such as the liver,
kidney, brain, and testes in animals (Mittal
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~-and . Flora, 2007), and in people living in
~areas of endemic fluorosis (Shwara;ashan—

kara et al. 2001)

Also, oxidative stress as an important
component to the- mechanism of fluoride
toxicity was reported by Shivarajashanka-

- ra and Shivashankara (2002), Guo .et al.
_.(2003) and Guney etal (2004)

Moreover, Wang et al. (2000) attributed

| ._:the pathogenesis of. chronic fluorosis and -
. functional chsorders of cells and. organs to
‘modification of membrane lipids,: and lip-

id peroxidation. While,- Guan et al. (1998) -
suggested that excessive amounts of fluo-
ride can influence the metabolism in. d1f~ _
ferent organs.

Furthermore, the results revealed . re-

..duction .in.. both . relative and  absolute

testes weight in both adult-and young rats

-.which may be due to the atrophic and fi-
~-brotic changes that noticed by microscopic
- examination of testes. Also adult rat's tes-
tis- revealed. arrest of - spermatogenesis
‘which could be correlated with the hormo-

nal changes. Histopathologic changes in

- the testes of adult rats were  also observed

by Sprando et al. (1998) and Krasowska et
al.(2004).

- Co-administration of NaF. and GSP to

both adult and young rats . induced signif-

-icant recovery which: was noticed in. the
.increase .in the hormonal levels in adult
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rats-and decrease in LPO products MDA
and NO in adult and young rats. Also, his-

topathological changes of the testes were

restored nearly to control findings in both
adult and young rats .

El-Ashmawy et al. (2007) reported that
natural dietary antioxidants are extensive-
ly studied for their ability to protect cells
from miscellaneous damages and grape
seed extract is a potent antioxidant and
useful herbal remedy, especially for con-
trolling oxidative damages. It resulted in
minimizing the hazardous effects of etha-
nol toxicity on male fertility.

Also, Devi et al. (2006) found that in-
take of proanthocyanidin  which is a
naturally occurring antioxidant from
grape seed extract in moderately low
quantity is effective in up-regulating the
antioxidant defense mechanism by at-
tenuating LPO. Moreover, Sehirli et al.
(2008), reported that GSE could reduce
organ injury through its ability to balance
the oxidant-antioxidant status, and to reg-

ulate the release of inflammatory media-
tors.

However, upon withdrawal of NaF ad-
ministration,  partial = recovery was
achieved in the testes of adult and young
rats and non significant recovery of the
hormonal affection , indicated that the del-
eterious effect of fluoride on the testes
may be irreversible .
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Gavriliuk et al. (2007), found - that fluo-
ride induced testicular toxicity may be
irreversible, ‘but it could be.prevented
by appropriate and timely interventions
through the understanding of the pro-
cess at biochemical and molecular lev-
els.

The results of the present study sug-
gested that reproduction toxicity in-
duced by fluoride may be direct effect
on testicular tissue, indirect effect of fluo-
ride on testis by the modulation of pitui-
tary-testicular axis or oxidative stress im-
posed by fluoride in testicular tissue and
free radical generation during oxidative
stress .

CONCLUSION
From the results of the present
study it is concluded that short term
administration of fluoride induced re-
productive toxicity and lipid peroxida-
tion which may be a molecular mech-
anism involved in fluoride induced
toxicity in both adult and young rats.
Furthermore, these effects were re-
versed by the use of antioxidant GSP
combination. So, it is recommended to
use dietary antioxidant supplements for
amelioration of toxic manifestations in
exposed population. Also, presence of
fluoride in the environment and

drinking water should be monitored
regularly.
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Table (1) Effects on the tested parameters m negat:ve control,
- GSP and followu-"rou s of adult rats.

| Parameters: >~

Negative
“Control

Distlied |
Cowater | T

15160

148240

145450 |

98

dlstulled water, GSP NaF NaF &

Mean testes welght
| (gm) S

i 730&05

1720405

1.645+0.4

1162803 4

':1i-336¢f6.’4555ef.-:"’ oo1 |

5 Relatlve testes welght

-'1_.2'3.-02 |

1 uo 1

12402

i Testosterone (ng/rr't'l') e

: 1‘.‘*1‘93:03

177403

1.85£0.6

0.95 :!:i};i;/h-

"172:&06“,-'

1122405 nhc.-

| FsH (uIU/mI )

3.25+1.5

3.27£1.5

3.15£1.3

1.2520.54 1

1.75 0.6 ab

2.54 0.9 abe

| LH (pIU/ml )

18.41x46.1

18.24:6.0

18.35+6.0

12.6a+4.0

15.3+5.4 ap

13.5+5.0ac

Mazlondialdehyde
H{nmol/1)"

| 356£15

3.66£1.5

2.35£1.2

9.45£4.0a

5.3142.0ab

| 712830 a0 | <0

|| mitrieerwo) oty

. Values are expressed as mean & S.D; /0
Values are mtzst:caliy sngmﬁcant at (P < 0 05) i

Tnb!e (2) Effects on- the tested parameters m negatwe control dnstllied water, GSP :N F

139570

_144.‘15*_8#0'

13.7547.0

GS!’ and foilow np groups of ‘young rats.

Body w'ei'gh't

i (gm)

N egative
Comrol

70+10

Distilted |
water | -

70+11

65;&13

28.12 3;9.’0".1-':_

T622260m

" g'= significant compared with control groups .
b SIng cant compared with NdF . treatcd group s
& = sngmﬁcant compared w:th NaF & GSP treated group

Naf;‘"_' _i

65 axl2

67+13

65410

-1"5';"56:55.0}5;,_ V<a.001 |

5_':’?.&_"

NaF & GSP| Followup | P |}

> 0.05

| Mean testes weight

0.45040.05

0.520+0.04

0.520+0.04

0.125 £0.02a

0.41520.04ab

0.220abe0.02

<0.001

_Relative'
- B weight (gm/B.W)

‘testes|

0.64:13

074414

0.64£1.3

0198060

0.62 £1.1ab

0.34abet0 5

<0.001

“[| Testosterone
(f(ng/ml)

. |02340.05

0.25620.04

0.256£0.04

0.345 20.07

0.358+0.082

0. 856 :|:0 15abe

<0.001

| FsH (uiusmn

0.521£0.15

0.521:0.15

0.495+0.14

0.451+0.2

0612503

0. 535:E0 2

>0.05 |

s qurusmn

2.14+1.1

2.12+1.1

2.28x1.2

3.41 21.3s

245512

_ 2.85%1.5

>0.05 |

| Malondialdehyde
| (nmol/l)

2.58+1.4

-2.56%1.4

2.17+1.1 -

. 8-425'03 :

513 £2,0ab

: 615 :l::2.0nbc

<0.001 |

Nitrite
“d{nmol/l) . ...

(NO)

12.25:6.1

12.21+6.1

Values are expressed as mean + S.D.

Values are stafisticaily significant at (P <0.05).
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10.13%5.1

20.25 £9.0a

14.56ab £8.0

15._24 £7.6abe

a= significant compared wth control groups .~
b= sighificant comparéd with ‘NaF treated ‘group .-
c = significant compared with NaF & GSP treated group.

<0.001 ||
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Plate (I) : Photomicrographs of sections of testes of adult rats showing :

Fig. (1) : Normal seminiferous tubules with active spermatogenesis (control group).
(H&E x200)
Fig. (2) : Arrest of spermatogenesis and seminiferous tubules lined with 1ry and 2ry
spermatocytes only (—) with fibrous thinking of the wall of tubules ( F)
(NaF group). (H&E x200) .
Fig. (3) : Incomplete spermatogenic arrest, some tubules show active spermatogenesis (—)
and others show arrest of spermatogenesis (A) (NaF&GSP group).
(H&E x200)
Fig. (4) : Arrest of spermatogenesis and one seminiferous tubules show few spermatozoa
(—)( follow up group ). (H&E x200)

Mansoura J. Forensic Med. Clin. Toxicol. - Vol.XVI, No.1, Jan. 2008
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Plate (2) : Photomicrographs of sections of testes of young rats showing:

Fig. (1): Normal seminiferous tubules lined with sertoli cells and spermatogonia only,
there is no Leydig cells and no active spermatogénesis (control group).
(H&E x200)
Fig. (2): Early atrophic changes of the seminiferous tubules (NaF group). (H&E x200)
Fig. (3): Nearly normal seminiferous tubules with slight distortion (NaF& GSP group).
- (H&E x200)
Fig. (4): Atrophic changes of most of the seminiferous tubules few tubules are lined with
sertoli cells only (—) ( follow up group ). (H&E x200)
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