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Abstract: In this study, we aimed to examine the effect of volatile o1l extracts of Helichrysum plicatum DC (HP)
and Tanacetum balsamita L. (TB) on the histopathology of the testicles of the mice that had alloxan-induced
type 1 diabetes or with imitated physiopathology of type 2 diabetes. The volatile oil extracts of HP and TB were
injected intra peritoneally in diabetic mice at 12.5, 25 and 50 mg kg™ doses. Control and reference groups
received 0.2 mL serum physiclegic intra peritoneally and oral glibenclamide at 0.3 mL kg™ dose, respectively.
Blood samples were withdrawn from tail veins of the mice 1, 2 and 24 h after the treatment and the blood glucose
levels were measured. We mvestigated testicular lustopathology of the mice in control and diabetic groups.
The examination of the testicles of diabetic mice revealed reduction in diameters of the seminiferous tubules
and thickemng in the wall of the semimferous tubules m addition to degenerative changes and decline in the
mumber of spermatogenic cells. There were multinucleated giant cells in the lumens of some seminiferous
tubules. No significant shown was detected in the severity of lesions between control group of diabetic mice
receiving serum physiologic and the diabetic mice treated with the extracts of HP and TB. TUNEL-positive cells
were higher diabetic mice than in control mice. We monitored no marked encouraging effect of HP and TB
volatile oil extracts on the testicular histopathology. The reason for this failure might be due to short term use
of these extracts. Long term applications of volatile o1l extracts of HP and TB at various doses remained to be
done to elucidate the potential anti-diabetic effect of these extracts.
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INTRODUCTION

Experimental type 1 diabetes (insulin-dependent
diabetes) can be developed in experimental animals using
various chemical compounds such as Streptozotocin
(also, known as streptozocin, STZ, zanosar) and Alloxan
(Sanguinetti et al., 1995). The physiopathology of type 2
diabetes (insulin-independent diabetes) can be imitated in
the laboratory ammals by feeding them with the diets
containing high-level of fructose, which are shown to
unparr glucose tolerance and the function of msulin in
liver and peripheral tissues and cause the development of
msulin resistance (Thresher er ai, 2000). Moreover,
hyperinsulinemia, hyperglycemia and hypertriglycemia
develop in addition to occurrence of insulin resistance in
the rats fed with high-level of fructose diets (Chen et al.,
2001). Bven though histopathological changes in the
testis of diabetic mice have been documented by several
studies m the study, how these histopathological
changes occur has not been well established yet.

Diabetes are shown to reduce testosterone levels and
impair spermatogenesis through damaging testicular
functions in experimental animals and in humans
(Steger and Rabe, 1997, Cai et al., 2000, Cameron et al.,
1985; Alexopoulou ef al., 2001; Sanguinetti ef af., 1995).
Diabetes-induced pathological changes in testicular
tissues are encountered in tunica albuginea, seminiferous
tubules and interstitial connective tissue of the testicles
and in Leydig cells (Steger and Rabe, 1997, Anderson and
Thliveris, 1987). Steger and Rabe (1997) show that
diabetes frequently spoils reproductive functions of males
and females and plunder hormonal functions, particularly
the secretion of hypothalamic LHRH.

Even though, insulin levels are shown to be
generally normal or increased in  type 2 diabetes
(Crawford and Cotran, 1999), testosterone levels are
reduced (Stellato et al., 2000, Cameron et al, 1985).
Dysfunction of Leydig cells owing to the impairment of
capillary functions and thickening of vessel walls in
interstitial tissue are thought to be responsible for the
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reduced testosterone levels and testicular atrophy in
humans. STZ 1s reported to directly damage Leydig cells
and render their functions (Wright et al., 1982). Body
weight, libido and testosterone levels are markedly down
regulated in STZ-induced diabetic male rats (Steger, 1990).
Besides, insulin injection to the diabetic mice can also,
increase testosterone levels (Anderson and Thliveris,
1986).

Diabetes Mellitus (DM) causes Erection Dysfunction
(ED) (Saenzde Tejada ef al, 1989) with an incidence
ranging between 35-75% in humans (McCulloch et al.,
1980). Though, several factors are responsible for the
development of male ED in DM, the principle causes
are shown to be vascular and neural disturbances
(Utlkean et al., 2001 ). Moreover, a reduction in the activity
of Nitric Oxide Synthase (NOS), which contracts and
controls the smooth muscles of penis during erection
(Tejada et al., 1989), plays significant a role m ED in males
(Vernet et al., 1995).

Tanacetum balsamita L. (TB) (also known as
Marsuvanotu in Turkish, Minzenartiger rainfarm in
German, Costmary mn English and Balsamite in French)
used in the present study as a diuretic, appetizing,
vermifuge and degasifying, remove gall bladder stones,
strengthen the body, promotes the menstrual discharge
and 1s used in the treatment of migraine (Baytop, 1999).
The other plant used in this study was Helichrysum
plicatum DC (HP) (also known as Olmezcicek m Turkish,
Strohblume in German, everlasting flower in English and
Fleur d’immortelle in French) have diuretic, choleretic and
cholagogue features. HP is reported to possess
antioxidant activity, lower blood sugar levels m rats
(Aslan et al, 2007) and shows antimicrobial activity
(Smirnov et al., 1982).

Programmed cell death that have been termed
apoptosis, plays a critical role normal spermatogenesis
(Hikim and Swerdloff, 1999). Apoptozis of germ cells
increase n non physiological stresses, such as various
toxicants exposures and diabetes (Richburg, 2000).

In the present study, we aimed to mvestigate the
histopathological effects of the volatile oil extracts of HP
and TB plants, growing naturally around Van and Mus
Provinces of Turkey, on the testis of diabetic mice.

MATERIALS AND METHODS

Animals: Tn the present study, we used Swiss-albino mice
(Mus musculus), weighing 22-30 g. The ammals were
obtained from the Experimental Animal Facility of Medical
School of Van Yuzuncu Y1l University, Van, Turkey. The
mice were housed in standard plastic cages (Degisim Ltd.,
Istanbul, Turkey), they were supplied with pellet
food (Van Food Factory, Van, Turkey) and tab water

ad libitum. All the animals were handled in accordance
with Van Yuzuncu Yil Umiversity Animal Care and Use
guidelines.

Chemicals: Glibenclamid (Gliben tablet) and alloxan
(5, 6-dioxyuracil) monohydrate were obtained from Nobel
(Tstanbul, Twkey) and Sigma (Steinheim, Germany),
respectively. Dimethyl Sulfoxide (DMSO) was purchased
from Merck (Darmstadt, Germany). Glibenclamid and
alloxan were dissolved in serum physiologic. Diethyl ether
extracts of Helichrysum plicatum DC (HP) and Tanacetum
balsamita L. (TB) were dissolved in DMSO (w v™').

Development of experimental diabetes in mice: To
develop experimental diabetes m the mice, they were
injected intra peritoneally with 150 mg kg~ alloxan after
18 h starvation, a process repeated 3 times with 48 h
intervals. Blood glucose levels of the mice were measured
7 days after the last application (0 h). On the day of this
measurement, the mice were starved for 18 h. The mice
having 200 mg dL.™" or more blood glucose level were
considered diabetic and were included in the present
study and the rest of the mice were excluded from thus
study (Onturk and Ozbek, 2007).

Biological analysis: We measured hyperglycemic effect
of volatile o1l extracts of HP and TB on diabetic mice.
Alloxan-mduced diabetic mice were divided into 8 groups,
10 mice were assigned for each group. Group 1 received
0.2 mlL serum physiclogic intra peritoneally and
group 2 (the reference group) were administered orally
with 0.3 mI kg~ glibenclamide. Groups 3-5 were injected
intra peritoneally with 12.5, 25 and 50 mg kg™ of volatile
o1l extracts of HP, respectively. Similarly, groups 6-8
received intra peritoneally 12.5, 25 and 50 mg kg™ of
volatile o1l extracts of TB, correspondingly. Blood samples
were withdrawn from tail veins of the mice 1, 2 and 24 h
after the treatment. The blood glucose levels were
measured m the blood samples via glucose test strips,
generated on a glucose oxidase-peroxidase method, using
MediSence Optium Blood Glucose System (Abbott).

Histopathology: Testicular sections from the mice were
fixed in Bouin’s solution for 24 h and were embedded in
paraffin blocks. Four micrometer thick sections were
stained with Hematoxylin Eosin (HE) for histopathologic
examination.

Apoptotic cells 1 the testis tissue were detected by
terminal deoxynucleotidyl Transferase-mediated dUTP
Nick End-Labeling (TUNEL) staining using a commercial
ready-to-use kit (in situ cell death detection kit, AP,
Roche Diagnostics, Germany ).
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Tissues from each mouse were deparaffinized and
dehydrated. Afterwards, the sections were incubated
sequentially with cytonin (Trevigen) at 37 1°C for 30 min,
hydrogen peroxide 3% for 5 min at room temperature,
200 mL of TUNEL mixture (TdT and label golution) at
371°C for 60 min and with POD converter at 371°C for
30 min. The sections were then freated with 3- Amino-9-
Ethylcarbosol (AEC) for 5 min, washed with phosphate
buffer (pH 7.4) and counter stained with Mayer's
hematoxylin. Control sections were stained using the
game procedure, but DNAge was used instead of the
TUNEL mixture.

Statistical analysis: The blood glucose levels for the
groups were expressed as the (meanzSD). The
distributions of the data were analyzed using the paired
Student’s t-test. ANOVA was used for the data showing
normal disiribution. The groups showing statfistical
significance at ANOVA were further analyzed with
post-hoc Tukey test. p<0.05 wagz congidered to be
statistically significant (Onturk and Ozbek, 2007).

RESULTS AND DISCUSSION

In the present study, the seminiferous tubules and
interstitium of testis in control groups were normal and
the complete spermatogenic cells in the seminiferous
tubules were healthy and uniformly arranged (Fig. 1). By
conirast, we showed both normal and damaged
seminiferous tubules in the testis of alloxan-induced
diabetic mice. Some of the seminiferous tubules were
atrophic and intertubular space filled by edema fluid was
obszerved.

Germ cell degeneration, vacuolation or more
severely affected seminiferous tubules had sloughing
of germ cell and giant cells in to lumen (Fig. 2 and 3).
Even though, the destruction in some of the seminiferous
tubules wag not intense, giant cells were present in their
lumens (Fig. 4).

Due to Sertoli cell are more resistant than germ cell,
we only detected few Sertoli cell or spermatogonium into
some seminiferous tubules lumen. In addition, no sperm
cells were present in the lumens of the zeminiferous
tubules atrophied completely or partially. The basement
membrane of the seminiferous tubules preserved their
integrity and shown hyaline thickness patches. Likewige,
multiple vessels depicted thickening at their walls.

TUNEL-positive cells were significantly more
numerous in diabetic mice than in control group. No
differences were noted between the testicul ar histology of
the diabetic mice received serum physiologic only and
alloxan-induced diabetic mice treated with volatile oil

Fig.1: Confrol mouse testis. Normal histological
structure of the seminiferous ftubules and

interstitium, a): HE %100 and b): HE =200

Fig. 2: Tubulus seminiferous degenerations. HE %200

extracts of HP or TB. On the whole, the entire microscopic
findings and TUNEL-positive cells were similar among
diabetic groups (Fig. 5). Fasting Blood Glucose Levels
(FBGL) in healthy {control) mice are shown in Table 1 and
fasting blood glucose levels in alloxan-induced diabetic
mice are shown in Table 2. The administration of
Glibenclamid, oral anti-diabetic agent, markedy reduced
FBGL in all oxan-induced diabetic mice as expected.
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Fig. 3: Multinucleated giant cells (arrow) and sloughing
of germ cell into tubulus seminiferous lumen.
HE =200

Fig. 4: Multinucleated giant cells (arrow) shows even
though no the destruction in some of the
seminiferous tubules HE %200

In group 3, the administration of the volatile oil
extracts of HP at 12.5 mg kg ' dose indicated
hypoglycemic activity; however, since the use of thig
extract at 25 mg kg~ dose in group 4 and at 50 mg kg™
dose in group 5 started to generate toxic effects,
we did not assess the FBGL for higher doses of HP
extract. Lower doses (under 12.5 mg kg™") of HP extract
remained to be studied to determine at what dose this
exfract begins showing it: hypoglycemic activity.

In contrast to the extracts of HP at 12.5 mg kg™ dose,
the extracts of TB at 12.5 and 25 mg kg ! doses failed to
produce any hypoglycemic activity.

TB extract: showed meaningful hypoglycemic
activity at 50 mg kg™ dose; however, at this dose one
mouse survived at 24th h, obviously indicating that at this
or higher dose: TB extract: are very toxic and contain
no therapeutic value for the treatment of diabetes. The
changes occurring in time in the values of FBGL obtained
were standardized according to the study of Onturk and
Ozbek (2007).

Fig. 5: Numerous TUNEL-positive spermatogenic cells
(arrow) are present in the seminiferous tubules
a) Helichrysum plicatum (HP) treated diabetic
mouge testis x200 and b): Taracetum balsam ifa
L. (TB) treated diabetic mouse testis x200

Various plant: are reported to be used in the
treatment of diabetes in Turkey (Ozbek, 2002). Recently,
several researches have assessed the hypoglycemic effect
of a variety of plants as well (Ozbek, 2002; Ozbek éf al.,
2002; Bukhari ¢f oi., 2007; Tabanca &f «!., 2007).

Several studies show tubular atrophies in testicles
of diabetic humans (Cameron & «l., 1985) and in
STZ-induced diabetic rats (Guneli of ., 2008;
Anderson and Thliveris, 1986; Cai ¢f ¢i., 2000). A relation
between the secretion of testosterone and inhibine
hormone ha: been  establithed. In humans and
experimental animals, decreased blood glucose level is
shown to vield lowered testosterone levels (Ozturk ef ai.,
2002; Stellato ef ol., 2000; Bucholtz ¢ «l., 2000;
Sudha #f ¢i., 2000). Insufficient insulin is thought to lower
testosterone levels through suppressing LH and FSH
secretions (Cai & al., 2000). Testosterone iz synthesized
and secreted by Leydig cells; thiz secretion is
further stimulated through binding of LH to the
receptors on Leydig cells. Testosterone is required for
spermatogenesis and the functions of Sertoli cells, which
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Table 1: Fasting blood ghicose levels in healthy mice (Mean+SD)

Fasting blood glucose levels (mg dL™9)

Groups AtOh Atlsth At2nd h At4thh At 24thh
Control (8F) 42.50+3.90 37.13£2.63 35.13+3.13 31.88+1.90% 37.63+3.72
DMSO 39.38+2.65 38.63+4.01 20.38+1.38* 21.25+1.11% 39.25+5.71
Glibenclamid 43.00+3.91 28.63+0.54* 24.75£2.06* 25.13+2.18* 37.63+2.93
HP 12.5%* 62.25+4.71 41.75+0.23* 61.00+£7.40 40.88+4.81* 44,38+7.03*
HP 25%# 62.50+6.31 34.75+0.71% 21.13+1.85* 20.25+0.90% 26.13+4.59+
HP 50%* 49.80+4.12 - - - -
TB 12.5%#* 46.50+5.51 46.50+6.12 72.63£5.34* 38.6345.93 38.50£1.70
TB 25%# 66.75+£6.62 22.50+0.30% 30.25+4.30% 25.1342.22% 43.00+9.01%
TB 50%* 56.10+6.03 - - - -
Table 2: Fasting blood glucose levels in alloxan-induced diabetic mice (Mean+8D)

Fasting blood glicose levels (mg dL.™")
Groups AtOh Atlsth At2nd h At4thh At 24thh
Control (8F) 327.20+45.89 260.80+30.78 237.80+29.24 205.00+44.75 156.50+32.94
Clibenclamid 243.75+15.40 61.50+25.61* 68.88+27.45% 42.75+22.26% 36.50+37.35%
HP 12.5%* 304.60+26.84 204.90+38.78 213.10+45.81 56.80+39.13* 275.20+84.45
HP 25%# 229.38+12.36 204.57+43.62 205.00+48.21 183.43+50.36 361.80+14.47
HP 50+ 245.40+18.77 01.20+36.07* - - -
TB 12.5%* 250.70+19.45 193.80+37.60 174.60+39.13 156.11+40.28 40.50+43.51*
TB 25%# 208.13+£20.54 294.13+47.42 342.144£35.15 344.00£26.10 500.40+£73.98
TB 50%* 239.92+19.99 83.90+37.25% 34.50+£38.41% 18.33+41.16% 375.00

*: p<0.05 (compared using paired Student’s t-test with regard to O h), **: HP 12.5, 25 and 50 depict the amount of the volatile oil extracts of Helichrysum
plicatum DC used at doses of 12.5, 25 and 50 mg kg™"; **TB 12.5, 25 and 50 show the amount of the volatile oil extracts of Tanacetum balsamita 1. used

at doses of 12.5, 25 and 50 mgkg™!

secrete androgen binding hormoene, retaining testosterone

m  semuniferous tubules, upon FSH stunulation
(Carlson, 1999).

Sertoli cells and the series of spermatogenic cells n
seminiferous tubules are nourished via diffusion from
blood vessels m mterstitial comnective tissue. These
vessels are critical for the nourishment of Leydig cells and
seminiferous tubules. Thickening of these vessels can
restrict the nourishment of tubules and causes their
atrophy (Cameron et al., 1985). Kaya (1986) investigated
seminiferous tubules structurally ligation of testicular
vessels and reported degenerations in tubular cells.

The first and the most affected cells m this study
were Sertoli cells. While, degenerative changes in Sertoli
cells appeared after 15 min ligation, spermatogenic cell
series showed signs of degeneration after 90 min ligation.
Moreover, the study of Kaya (1986) further supports the
observation that the thickening of the mterstitial vessel
walls and the wall of the seminiferous tubules succumb to
the development of ischemia and degeneration. Likewise,
in the present study, we found marked thickening of the
interstitial vessel and degenerative cellular changes in
tubular cells.

Histological  findings are  descriptive  for
understanding diabetes-associated pathological changes

in the testicles. Spermatogenic cells are completely shed

in some tubules wlhile, Sertoli cells are preserved in some
tubules, mdicating that Sertoli cells are more resistant to
diabetes than the spermatogenic cells (Ozturk et al., 2002).
Cameron et al. (1985) reveal the thickening of the basal
membranes in diabetic patients. They state that the basal
membrane thickening further linders the nourishment of
the already impaired tubules; thereby, adversely affects
spermatogenesis. Similarly in the current study, we found
thickening in the basal membranes in our diabetic mice.
Moreover, we also found that sertoli cells were more
sensitive to acute 1schemia than spermatogenic cell series.
These observations are similar to earlier findings by
Ozturk et al. (2002).

Furthermeore, at their studies on STZ-1nduced diabetic
rats, Hassan et al. (1993) reported marked changes in
copulation behaviors of the animals during their 8 weeks
observation period. In this study, they also showed that
the weight of reproductive organs was sigmficantly
decreased, sperm motilities in epididymis were markedly
lowered and there were no or few sperms in the tubules.
Likewise, we noticed testicular atrophies in addition to no
or few sperms in seminiferous tubules.

The formation of multinucleated giant cells in
seminiferous tubules are presented in systemic, toxic,
infectious and 1schemic agents causing tubular atrophies
(Kaya, 1986, Leon et al., 1987, Cernochova and Kamarad,
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1992; Torgersen et al., 1982; Sasagawa et al., 1995). Even
though, the exact mechamsm for the formation of these
cells 15 not well described, the umion of spermatids is
thought to be responsible (Kaya, 1986). Similar to other
studies, we observed multinucleated giant cells in
tubules. Germ cell apoptosis occurs normal physiologic
spermato-genesis. However, the mncidence of germ cell
apoptosis are increases chemical induced testiculer injury
(Ricburg, 2000; Cai et al, 2000) The present study is
demonstrated that apoptotic cell increased testis of
alloxan induced whole diabetic mice compared with
controls. Apoptosis was not decreased in diabetic groups
mice treated with the extracts of HP and TB. This situation
may be due to low hypoglycemic activity of plants short
of time.

CONCLUSION

The present study indicated that alloxan-induced
diabetes in the testicular tissues of mice prevents
spermatogenesis and leads to infertility by causing the
thickening of vessel walls and the basal membranes of
seminiferous tubules, the formation of multinucleated
giant cells and serious degenerative damages. Anti-
diabetic effect of the extracts of HP, TB and other similar
plants remained to be studied m details to uncover
therapeutic effects of plants mn the convalesce of
diabetes-associated defects in testicular tissues and
recovery of the mfertility.

REFERENCES

Alexopoulou, O., J. Jamart, D. Maiter, M.P. Hermans,
R. De Hertough, De Nayer and M. Buysschaert, 2001 .
Erectile dysfunction and lower androgenicity in type
1 diabetic patients. Diabetes Metab., 27 (3): 329-336.
PMID: 11431598.

Anderson, JE. and T.A. Thliveris, 19856. Testicular
histology 1in streptozotocin induced diabetes. Anat.
Rec., 214: 378-82. PMID: 2939778,

Anderson, JE. and I.A. Thhivers, 1987. Morphometry
and cytochemistry of Leydig cells in experimental
diabetes. Am. J. Anat., 180 (1): 41-48. PMID: 3310 596.

Aslan, M., OD. Deliorman, N. Orhan, E. Sezik and
E. Yesilada, 2007 . In vivo antidiabetic and antioxidant
potential of Helichrysum plicatum sp. plicatum
capitulums in streptozotocin-induced-diabetic rats.
I. BEthnopharmacol., 109 (1): 54-59. PMID: 16949229,

Baytop, T., 1999. Twkiye’de Bitkiler Tle Tedavi. 2.
Baski, Nobel Tip Kitabevleri, Istanbul, pp: 309-310.
[SBN: 9789754200211,

Bucholtz, D.C., A. Chiesa, W.N. Pappano, S. Nagatani,
H. Tsukamura, K.I. Maeda and D.L. Foster, 2000.
Regulation of pulsatile luteinizing hormone secretion
by insulin in the diabetic male lamb. Biol. Reprod.,
62 (5): 1248-55. PMID: 10775173.

Bukhari, TA., R.A. Khan, AU Gilani, A.J. Shah,
T. Hussain and V.U. Ahmad, 2007. The analgesic,
anti-inflammatory and calcium antagonist potential
of Tanacetum artemisioides. Arch. Pharm. Res.,
30 (3): 303-312. PMID: 17424935,

Cai, L., 5. Chen, T. Evans, D.X. Deng, K. Mukherjee and
S. Chakrabarti, 2000. Apoptotic germ-cell death and
testicular damage in experimental diabetes:
Prevention by endothelian antagomism. Urol. Res.,
28:342-347. PMID: 11127715,

Cameron, D.F, FT. Muwray and D.D. Drylie,
1985, Interstitial compartment pathology and
spermatogenic disruption in testes from impotent
diabetic men. Anat. Rec., 213: 53-62. PMID: 4073561.

Carlson, B., 1999. Human embryology and developmental
biology. USA: Mosby Inc., 20: 21. ISBN: 10-081
5114583,

Cemochova, D. and V. Kamarad, 1992. Toxic effect of
lead of mice testicles after its administration with
drinking water. Acta Univ. Palacki Olomuc. Fac.
Med., 133: 9-13. PMID: 1344609,

Chen, H., R. Feng, Y. Guo, L. Sun and I. Jiang, 2001.
Hypoglycemic effects of aqueous extract of
Rhizoma polygonatiodorati in mice and rats. J.
Ethnopharmacol., 74: 225-229. PMID: 11274822,

Crawford, JM. and R.S. Cotran, 1999. The Pancreas. In:
Cotran, R.3., V. Kumarand T. Collins (Eds.). Robbin’s
Pathologic Basis of Disease. USA: WB Saunders
Company, pp: 913-920. ISBN: 072167335X.

Guneli, E., K. Tugyan, H. Oztwk, M. Gumustekin,
3. Cilaker and N. Uysal, 2008. Effect of melatomn on
testicular damage in streptozotocin-induced diabetes
rats. Bur. Surg. Res., 40: 354-360. PMID: 18303272,

Hassan, A A, M.M. Hassouna, T. Taketo, C. Gagnon and
MM. Ellulah, 1993, The effect of diabetes on sexual
behavior and reproductive tract function in male rats.
I. Urol, 149 (1): 148-154. PMID: 8417201.

Kaya, M., 1986. Sertoli cells and various types of
multinucleates in rat seminiferous tubules following
temporary ligation of the testicular artery. J. Anat,
144: 15-29. PMID: 3693041,

Leon, MD., V.A. Chiauzzi, I.C. Calvo, E.H. Charreau and
HE. Chemes, 1987. Acute hCG administration
induces seminiferous tubule damage in the adult rat.
Acta. Physiol. Pharmacol. Latinoam, 37 (2): 277-288.
PMID: 3122524,

MecCulloch, D K., ILW. Campbel, F.C. Wu, R.J. Prescott
and B.F. Clarke, 1980. The prevalence of diabetic
impotence. Diabetologia, 18: 279. PMID: 7418954,

1934



J. Anim. Vet Adv., 8 (10): 1929-1935, 2009

Onturk, H. and H. Ozbek, 2007. Carried out of experimental
diabetes and the measurement of glycemic activity.
Genel. Tip. Derg., 17 (4): 231-236. http://209.85.129.
132/search?q=cache: HX 48] tleyll:www.geneltip.co
m/ShowContentPdfPopUp.aspx%3FLang%3DTr%
261d%3D456+%C3%96nt%C3%BCrk,+Htve+%
C3%96zbel, +H+(2007 ).+ Deneysel+diyabettolu®e
C5%SFturulmas%C4%B1+vetkant%C5%9Fekeri+s
eviyesinint%C3%B61%C3%A7%C3%BClimesi+Ge
nel+T%C4%B1 pt+Derg. +1 7+(4):+231-236.&cd=1 &hl=
tr&ct= clnk&gl=tr.

Ozbek, H., 2002. Investigation of the level of the Lethal
Dose 50 (LDy) and the hypoglycemic effects in
healthy and diabetic mice of Foeniculum
vulgare Mill. fruit essential oil extract. Van Tip.
Dergisi., 9 (4): 98-103. http:/fwww turktel net/cgi-bin/
medshow pl?makale no=38135.

Ozbek, H., F. Ozgokce, E. Ceylan, A. Tas and
M. Tuncturk, 2002. Investigation of the
hypoglycemic effects of Secale cereale 1. fiuit
decoction extract in healthy and diabetic mice.
Van. Tip. Dergisi., 9 (3): 73-77 . http:/fwww turktel net/
cgi-bin/medshow pl?makale no=23083.

Ozturk, F., M. Gul, M. Agkadir and M. Yagmurca, 2002.
Histological alterations of rat testes in experimental
diabetes. T. Klin. Tip. Bilimleri., 22: 173-178.
http://209.85.129.132/search?q=cache: LaulPfKT 28w
T:tipbilimleri. turkiyeklinikleri. com/download _pdf.
php%e3F1d%3D294+Metabolism+32( 7+Suppl+1):141-
T&ed=1&hl=tr&ct=clnk&gl=tr.

Richburg, T.H., 2000. The relevance of spontaneous and
chemically-induced alterations in testicular germ cell
apoptosis to toxicology. Toxicol. Lett., 112-113: 79-86.
PMID: 10720715,

Tejada, S.I., 1. Goldsten, K. Azadzoi, R.J. Krane and
R.A. Cohen, 1989 TImpaired neurogenic and
endothelium mediate relaxation of penile smooth
muscle from diabetic men with impotence. New Engl.
I. Med., 320 (16): 1025-30. PMID: 2927481,

Sangummett, RE., K. Ogawa, M. Kurohmaru and
Y. Hayashi, 1995. Ultrastructural changes i mouse
Leydig cells after streptozotocin administration. Exp.
Anim., 44 (1) 71-73. PMID: 7705483,

Sasagawa, 1., T. Nakada, Y. Kubota, M. Ishigooka,
K. Uchida and K. Doi, 1995 In wvive 31P
magnetic rescnance spectroscopy for evaluation
of testicular function in cryptorchid rats. J. Urol.,
154 (4): 1557-1559. PMID: 7658590,

Sinha Hikim, A P. andR.S. Swerdloff, 1999. Hormonal and
genetic control of germ cell apoptosis in the testis.
Rev. Reprod., 4: 38-47. PMID: 10051101.

Smuirnov, V.V., N.E. Precbrazhenskaia and I1.D. Kalash-
nikov, 1982. Antibacterial properties of Helichrysum
plicatum DC. Mikrobiol. Zh, 44 (4) 71-72.
PMID: 7132797,

Steger, RW., 1990. Testosterone replacement fails to
reverse  the adverse effects of streptozotocin-
induced diabetes on sexual behavior in the male
rat. Pharmacol. Biochem. Behav., 35 (3 577-582.
PMID: 2140195,

Steger, RW. and M.B. Rabe, 1997. The effect of
diabetes mellitus on endocrine and reproductive
function. Proc. Soc. Exp. Biol. Med., 214 (1): 1-11.
PMID: 9012356,

Stellato, R.K., HA. Feldman, O. Hamdy, E.S. Horton
and IB. McKimlay, 2000. Testosterone, sex
hormoene-binding globulin and the development of
type 2 diabetes in middle-aged man. Diabetes Care,
23: 490-494. PMID: 10857940,

Sudha, S, G. Valli, PM. Tulie, J. Arunakaran,
P. Govmdarajulu and K. Balasubramaman, 2000.
Influence of streptozotocin-induced diabetes and
msulin treatment on the pituitary-testicular axis
during sexual maturation in rats. Exp. Clin.
Endocrinol. Diabetes, 108 (1): 14-20. PMID: 10768827.

Tabanca, N., F. Demirci, B. Demirci, D.E. Wedge and
K.H Baser, 2007. Composition, enantiomeric
distibution and  antimicrobial  activity  of
Tanacetum argenteum subsp. flabellifolium essential
oil. T. Pharm. Biomed. Anal, 45 (5) 714-719.
PMID: 17884324,

Thresher, I.5., D.A. Podolin, Y. Wei, R.S. Mazzeo and
M.J. Pagliassotti, 2000. Comparison of the effects of
sucrose and fructose on msulin action and glucose
tolerance. Am. I. Physiol. Regulatory Integrative
Comp. Physiol., 279: R1334-1340. PMID: 11004002,

Torgersen, HM., E. Rovan, M. Steiner, J. Frick and
H. Adam, 1982 BCG induced orchitis: Structural
changes during the degeneration of seminiferous
tubules of rats and rabbits. Urol. Res., 10 (2): 97-104.
PMID: 7051504,

Utkan, T., M.K. Yildirim, S. Yildirim and Y. Sarioglu, 2001.
Effects of the specific phosphodiesterase inhibitors
on alloxan-induced  diabetic rabbit cavernous
tissue i vitre. Int . Impot Res., 13: 243-244.
PMID: 11313837,

Vernet, D., L. Cai, H. Garban, F.T. Murray, J. Rajfer and
N.F. Gonzalez-Cadavid, 1995. Reduction of penile
nitric oxide synthase in dp (type 1) and BBZ/WOR
(type II) rats diabetic BB/WOR with erectile
dysfunction. Endocrinel., 136: 5709, http://endo.endo
journals.org/cgi/content/abstract/136/1 2/57097maxt
oshow=&HITS=10&hits=1 0&RESULTFORMAT=
&searchid=1 &FIRSTINDEX=0&sortspec=relevanc
e&volume=136&firstpage=5709&resourcetype=H
WCIT.

Wnght, I R., A.J. Yates, HM. Sharma, C. Shum, R L. Tigner
and P. Thibert, 1982 Testicular atrophy in the
spontaneously diabetic BB Wistar rat. Am. J. Pathol.,
108: 72-79. PMID: 7091303,

1935



