[ Downloaded from ijdid.tums.ac.ir on 2026-05-10 ]

4-VF (Vo lack) V¥ 0,90 N FAY LT — yga .0 o acuslgalio g Cuslis dlaa

S0 5190 30 (awid JUT— JI 399505 JLi0 4 At CEU SV g g 30 (g 9
w999 g ! Juvo Suisbid

VoL Y Ve L \ Ve, .
O T T e E ST W P PE T Y B W X, B it

c.\&

2575 Al o p pol adlae 5l OSda ol 3 e 550k 5 SISl s didy 5 g S ol sl 4 a5 L e
Ll 0355 e 595 55 el dde Sy s Glaise el bl 5 555kl Aol B 5=

S J2S 05 S (Jsl ey ,S us o s S Y a olal jsba Slmo e w10 oo addllas ool patla g,
VNSl |y s lS Eomglkg 55 €l &5 Lo Kby sla g @33 o 05,5 S o ilyn 1y L ol n
o 300 VN SIS 5l ey s S e Sl s (i )8 S 5 Sl Sla g g 22 05,8 S e 5L )
bl Oga31 5 SPSS I3l a5 51 eslizul L Waesls s ol sty ey 035 Sl (Cpizman A plonil S 520 8 10
A2 LT ANOVA

S Slad ) S i 5 sl el oy ol Y SonS o ) Kits sla e 4y oblie s slaaly
3 oy S 4 ol S 05 S 3 e glad ) a3 o3Il 15 (55l e BVl (5Ll LT s S sl
(P<0.001) ils 555 b slaos S 5 IS 055 o b bge Ois 55 )b ame Sl (P<0. 05) sls ol
(P<0. 05) 3 S edalive J 28 05,8 )3 dd O35 WSl s o 2y iz

i Sl ol (Golems sl 5 a5 5 SIS Il e bS5 g o 5ls 0L 5 Sl addllas glaasily 1 8w

J‘ﬁ‘ L-LW g.z\.@,;..a‘;...aﬁr)l&nli&;b ;v_{.«ﬁnv\gm.ub L;}lﬁu‘_gjjj}:;jﬂf;ﬁr}l; aj/f—\
Onl dgie dgtin (SCig pake oSl (555 Ll Sl S 0 Y

sloles 63500 5 oS asle 6905 Sy auSiils caguine Sy asle Sz «gul 5T Hlise e (g s HLulA :wilau:‘.'v*
mohammadish881(@mums.ac.ir : s s 5 oy « +0VY=A+ + YEAS :uSaH
AT/ A/YY Gy g, VWAY/ AN s dhsl Caal 93y g, VFAY/ Y/ A il gy


https://ijdld.tums.ac.ir/article-1-5316-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-05-10 ]

g9 O 5= ) 53 928 Yl ds dudaas S8l S 0 98 50 oy g3 1) 500 9 (sutans ).

B ol b S U1 e it daly ik 3 Do)
Saw 8V (55 anlllae 4SOl 3505 5 2m 5 p el Siad 5 S o
Eol S s o o 0L OSes 5 Vitali Ly
cl:q e V] 555 D.;w\ S 5 OS - l
Ul o L oS ke 36 O Ses 5 Lenzi axlas
OL 50kl s 0 AT 5o 1y o el S g sliad 5590k Ol
LT &S ol ol aseie ol plndl Dlallas 53 [WV] sl
b s o 5 Snbs 23 5o 1y 555k sl (20,8 5 25
A on Bl G Sl Bda 058 5l 4 Iile L T4
S, 2 Figle el 5 aan el ol e

D e 55550 el Jde Salos

L %)
A5 glmo Gy V0 S0 2 e g5 ) andlls
2w A o SYO LY B 055 L ks
A el dgte Sy ple s DUy oKLl
Al 1 5 ol 4 G5 zes addlas J b s bl
sl 5 by, cell VY 5 Sb cell VY o5 Ko
Sl s el LOT (gl oS sl a3 YO b5 Yo
o5 S iyl U;:.L.LLMESL;UO o5 S Y 4 pslal ;sba
035 i Sl S S o 3l o |y Bl Sl s S J S
O 353555 el Vo g Oy 4 555 S Lo bpgen
Sl Blie s Dopon Bl Dl s eld >
T PR S P RGN PR y- v VS O (R VA PR- AR R B
5oy S s OF Ly edle O 035 2 5 b33
aws 3l eslinad b gassmed Gy 3 A e
SASelNl g 053 o3 dips b S 5 eSS
L dedls Yoo mg/dl 5 VL 05 aB S e, 5 A
O Olgabl 5l g L a8 S 050 Sals Olsem Olseas
Lol als b s (g 55, )1 Sl 0l b
£emgkg 553 iy o> 058 s s 255 o3
L 5o WV Sdens e s 555 Copson |y as)lS
(Lo g 03 o psligl Ko S Stony a5
RS S 3y Kby 0p S e 0s S nS ZiL
AN L e, 55, 1 IR U R PYR I UG P
T L0l 4y oS50 035 5L 5l e 5 add s

dodle

e S Sl 30, WD oreks ) S ls
D] s sl OF & Caglin b 5 o gl A5 s 2l
Olgr g2, o s V0 &S s o OLLS S5 8 seedal olalllas
bl 5o Shas r ols [V] s Sie (olow cnl &
DTl SIS 36 S0 5 adS oo dhoxr 5 O il
BRIV VI % LI S S P L WS -9
Wl ot 3 4 il S Joo M5 oo 8
fopod 3 o Oy pe gl e 2aS 4 Ol s
55 o)Ll [E-1] i glajls, 5 ke JRaS 5 i
ol Dllllae 5 @IS 36 535 5k sl 5y imman ol
A s bl s A el ES RS 4
V=41 los 5 o)Ll SKals logt 5o b 8 Slap e
55 aday Bl Ol oS Wsls 5158 OySes 5 Guneli E
S5l il S S sl i s Sl
Slaassome a5 ps B el Glap el slad
5 Vignon F Vo] spd e sbml S5l el sk
Calis I e s S LSl IS 5 O
R PN I S WA PPN PR AP
S5 ad o Sl 3 1Al ioman Dl o ot o
1815520 555 5l el Glad sk ol 4 s

5 bt gl (BL o s e ladle s e
o Je RIE 5 ol hare - gl ol ALS
slos gladslie 5l g a5 ep Sbs Ol 3
Js355 5 W5 deal Sy sl ¢ S a5 (ko
g syge &S Syl 3 S INITT Wes S aslind
P bt o3 b S Sl AT 438 3 s
4 6 Sl ol Sl e 6 NIY - oS 55
Ol Sladss 55 o 8l Dlad 5 3 S s sl e
A el s 3 ol b S S e s
S o Wl OF e lie 5 ol ko 5 S iy, e
S e LY a5 ool o a8 c Bl V]
Clibloms o o3le ol pizmen ASL o Lol 53 O clale
31 adaly 3 26 cleds I DNA 5 Jshe oLz
gl SR S )3 3 s goidete lalllas 355 e 05|
dasge DL a0l e 53 dloe wle 5o 1) 38


https://ijdld.tums.ac.ir/article-1-5316-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-05-10 ]

1 (Vo lat) V¥ 6,90 A ¥AY (LT - yga () ol acaslgalio g Cuslas dlaa

laasl

aay blie s S e Sl YUSE s 6 boles
Gladshe Jol &Y (SoenS s 5 Sl sla s
A3 S sdalie Slap sl sladd IS5 a5 5 slap
5ol B s kb Sl 4 by w0
BAHINCIN PRI R I PP Sl Gladl ) s
Glady ol s ol e 1) (sl B (bl
sy olas Kos slaes S 4 o S 055 L3 e
S Ao e 0L e ol o) s ailie () Js)
S Sl ails Al aiylS a5 S s (ol Cubhs
bl S adins QLI Sdps 5 (65 S aes b slad sk
IS8 cl 63 8 cpl 3 e e 3 p el (3l ST 5 VL
3 5l el slad e IS 05 5 sblie o anslie 55 (F
Mo s OF JLs 4 5 558 o dalie 5SS e b
55 5k & by @l 0 KD o)l (Rl d g5
aay pSU 5 05 g s andlas 3l de 5 3 55 e e
Al ok a3 Y gl s aalllas 5,50 (slaes S el

$laghge jlup paul sladd gl adodio -¥ Jsui
X=Fer olal )5 (b 09 8 2l yae
S 03,5 4 o Jlgs s ol Zalies
R e e
ol 03,5 Wy R s s 5 il

LSS > (N5 poon Glp ey 5 S
56 e 5 s esls 3 (Merck, Germany) -l 3
3o D b S e LS w ledlad
b s el (58 LB bl b sl e A3 pladl L1
03ls 05,500 0 sl b ablis 4 o575 s ) oalind
3 el S s - e S Sles i) 4 el
©lympus/ 3H — Z) (5,5 553, S b g3l S5 5
0 e s Ml 53 28 S I3 S e e s 205
b 0 03ls U3 QS S ool e Sy
N Soss O e o 5l sSes Ss 5 Y ol
el s el aalsl Ole Yoo sl LS s s les
Sl s 5 o S8l ol b 5 s a3 wbolis
b S Sl g Jle) el g Calis s 6,8
O35 ommed allas b 53 el Csay s Jab 5 1=
& xSeslul Sartarius Jboms (535315 b adn 035 5 Ol
Oist 003 & adn Oy eeed Sl Ay O35 ST S
o5 3 eslinad L Laosls Sulgys el s Vo s oy
A5 S JUTANOVA (bl 05050 5 15l o5 SPSS 15l

Al as § L 5 P<0.05 (g5 s —

SLAGh g0 jleup el (sladd gl adalle -\ s

X=¥re aladSy 5 (JAS 09 S ol oo

s S el e e o Bl S 5 Ol
Sy @Al el ol


https://ijdld.tums.ac.ir/article-1-5316-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-05-10 ]

8 O IS 53920 Lt o it 8l S e 98 50 ooy 3 Ly 500 g (suaan \Y

PSP,

X=For (sladS ) (il sls b Glo yu 0 9 S ol yao (SLaGD 90 Jleup gl (sladd ol adale -V Jsud
Sl Sl p el (olame oM eV lad eins OLS WY op 5 ol 0 005 Gl ke sy Js 4Bl SRals Jlees S psl ol a2

O, b (leya @ad g (Fabas (J S gl 0958 jo Jley p gali (ol Caeliud 4l Ol jadd dcwslis - Jgua

o) b Oy b Jrs 55 P4 bap oSl
"YT4/YALY/8 0 YON/YALY/VY YU AYEY/EY (m) jeiwew slady) o5l s
REAVAZEVAR AARVARES7AnY YAV/TVEY/ Y (um) i s Jotls L
TYALY/ Y4/4E)/AY §A/AOEY/E7 (um) Jlwa ) p 55 gl ol
s s g4 sy gles 53 JzS 05 S Ll sae DI P<0. 0017

J.Zﬂj_)grn W&hd}@&w;ﬁbb&yﬂ\ouww ANOVA :osliza! :)346)\.»?‘;«})

3l yao Sl ga Hu dcdus (1) 9 (uSall g B (jaa () 9 Ol il da Do g yo jlass Bl el EaSilus Y Jgua
OIS b oy @t g (Jubaa o J fas glao g S

o8 L Oy L Jds L piie
YAVEVA YY) YAEN4 (8 o ;) axdllas | J3 e s 03
fagx\y fraasys V£ (g e ) axdllas 3|t L ige O35
MYASEVA YLLETVIIN V/EYE /Y (€ o ) 4l O35
AYAR WATAL) /0 /0Y wh O3 S

sy Oles 53 JzS o5 S L ls sae Dl P<O. 001#

;A.iJ) Oloa BE J}:.S o};l{)‘b‘jbu e P<0. 05*

s tanlllas C); fﬁ:@j&yojjv\?‘j uijnﬂ\om.}f«.}v.?r;- ANOVA :osliza! J)}Ad)lﬁig):vj)

03,5 5> S VAR Y28 05 5 55 ey 055
oS L el Oleys ey S 53 5 +/0Fe/0A b
awslie b poman (P<O. 05) ool sy +/NNE /T
i 45 355 e ala>Me Y Ul 3 4dw 05y S

305 g s JmS 65,8 53 0N U & g Oy S

sl 3 ol Oy amslie da 40 O35 Ol i 3590 )3
05,5 o Sulssme DMl oS sl Ol addlas OLL
L.q ol OLAJ) k;?_ql..n'b aj; 9 @Jlﬁ) LSUMJ; 9 JI:.S
ax s BB sl Ll L(P<O. 001) 3505 555 i S

GSle oS (Sosba (ol B3lo 38 Ak O35 3550


https://ijdld.tums.ac.ir/article-1-5316-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-05-10 ]

\YV (Vo lat) V¥ 6,90 A ¥AY (LT - yga () ol acaslgalio g Cuslas dlaa

S Lol s S il Gkl Gl de e e
Sl e omilS Vsl spdie gl kS
Jlae o ol lie Gl 3 age (3B o SS]
IYY] &S o ol 551nST ozl ooy 5 3151 (eI,
S AS s iy 0 b o sladend od e L0
b 5 a5 U3 o sladeel 38 e 36 gl
Ly b b 38 Jame A 518 Lol b (658 st
DS 4 a ws 4 A S e Gad S
s b a8 ey L Sl HSE S S Ul
[YYOYY] (550 5 Sl a3 5 o o ol
iyl Sl 4 a5 L HE i el S e
S5 03551 sty Jome 5 bap ol 5k 503 ISl
@ by e zbe o /At Bk el cule
J5 53 S ol VY0 L Bl e eyl e 5
(435) 355551 o 3 b 31 DTV 5558 0wl O
S 33 ol 52 & e 2 J s W 5 e el
Mas S8 5 pped Sl Sl 4 SSLsl BYse
Olgea O s 5 A3k Jye Wl )8 2508 ciien
el Gk 2 53 GleliS el S 5l L JeSe
S SPRCH [ INSVOURPCI VAR | P IR PRPCR- S
o5l pmal  OlaSt BT e s OS5 Laolins]

25 o gty Sals la e

(S St

2 oS U e S g S s 0L L aalllas il
Wl SIS 3 adn slap sl (e s 5 L
O30 555kl Aol 3 53 5etislS I L Oloys ol o Sae
Aol b Gle e eon o e A3l e 2l
ol 3 Ll e gl

(8ol el
Vo800 ojlad & ash b S B s adles
B33 e Siglas Lo 5 T Gladiypa S 4B S s
S dhsond S Sl ey dgte Sy pske oS
335 o S5 5 A age ol ) ool Josa Glaasles

50N Uiy el el cols &8 csbie OlL ol
(P>0. 05) ol 4316 ool

(- 1]

oo O Sabs i wan pblie o Sl addles o
ady S8 x5 5 Slap el Gad sl Jol &Y SosnS
YT Il s OLSen 5 Altay 3 S sdalie Slap e
3l sy ks U S AT a2 anlllas
s gladshe [ials & b e (gilap el Lol b 5 4y
Sladshe osat a5 slop el Glad J o 5li ol 53 S5
s b galS s aallas s Lol sl e 558 sle el
Cabs e DL el Olgear | slap slad g
DA s S 5 as (555

Sl ol 8 ke Gl sl s S Il g
A JAS S a5 058 0 A e
s Bluss 5,8 55 Sopeed Sad) Jtls 5 S
rl € Sl P IS Gla b 4 ed S )
31 5 shop el Sladsho Yo b o ses A5 e
Oime slaadl b sl 3l e g e 3l e el (5L
S e B e S5 S sl Sl Ko
ool alS s T Gadsly s eslS ols]
R KW

Gl S e o Lals 0L 55 OLes 5 Kang
sdy s s Sl gladi f§r-~" e
Lenzi axlzs R AN ETE Sl gla i g o
5 (55500 Ol ShalBln 1y 8 e L6 OIS
DIV 813 0L 55U 5,0 AT 3 1 el S 5

A plasl JSen 5 Shrilatha L5 &5 (5,5es anlllas o
Jole Olsie ST s, W 5 OS] a2l
e Sl el Lol B 5wz 3L e D ol
S LS 58 5 O 5 Mallidis [Y+] s
0> ekl A S 5 S 1S Sl sl
DTl o Sl st sulsme 5 VT el &


https://ijdld.tums.ac.ir/article-1-5316-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-05-10 ]

10.

11.

12.

g9 O 5= ) 53 928 Yl ds dudaas S8l S 0 98 50 oy g3 1) 500 9 (sutans VY

Nathan DM. Long-term complications of diabetes
mellitus. New England Journal of Medicine 1993;
328 (23): 1676-85.

Schipf S, Werner A, Tamayo T, Holle R, Schunk
M, Maier W, et al. Regional differences in the
prevalence of known type 2 diabetes mellitus in 45-
74 years old individuals: Results from six
population-based studies in Germany (DIAB-
CORE Consortium). Diabetic Medicine 2012 29(7):
e88-95

Dhalla N, Pierce G, Innes I, Beamish R.
Pathogenesis of cardiac dysfunction in diabetes
mellitus. The Canadian journal of cardiology 1985;
1 (4): 263.

Kar A, Choudhary B, Bandyopadhyay N.
Preliminary studies on the inorganic constituents of
some indigenous hypoglycaemic herbs on oral
glucose tolerance test. Journal of
Ethnopharmacology 1999; 64 (2): 179-84.
Balasubramanian K, Sivashanmugam P,
Thameemdheen S, Govindarajulu P. Effect of
diabetes mellitus on epididymal enzymes of adult
rats. Indian journal of experimental biology 1991;
29 (10): 907.

Soudamani S, Yuvaraj S, Rengarajan S, Sivakumar
R, Malini T, Balasubramanian K. Effects of
streptozotocindiabetes and insulin replacement on
androgen and estrogen receptor concentrations in
the epididymis of Wistar rats. JER 2006; 10 (1): 59-
61.

Baccetti B, La Marca A, Piomboni P, Capitani S,
Bruni E, Petraglia F, et al. Insulin-dependent
diabetes in men is associated with hypothalamo-
pituitary derangement and with impairment in
semen quality. Human Reproduction 2002; 17 (10):
2673.

Murray F, Cameron D, Orth JM, Katovich M.
Gonadal dysfunction in the spontaneously diabetic
BB rat: alterations of testes morphology, serum
testosterone and LH. Horm Metab Res 1985; 17
(10): 495-501.

Vignon F, Le Faou A, Montagnon D, Pradignac A,
Cranz C, Winiszewsky P, et al. Comparative study
of semen in diabetic and healthy men. Diabete &
metabolisme 1991; 17 (3): 350.

Guneli E, Tugyan K, Ozturk H, Gumustekin M,
Cilaker S, Uysal N. Effect of melatonin on testicular
damage in streptozotocin-induced diabetes rats.
European Surgical Research 2008; 40 (4): 354-60.
Sawiress F, Ziada M, Bebawy W, Amer H. Effect
of ginseng extract supplementation on testicular
functions in diabetic rats. Endocrine regulations
2011; 45 (3): 139.

Fernandes GSA, Fernandez CDB, Campos KE,
Damasceno DC, Anselmo-Franci JA, Kempinas

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

J-Le
WDG. Vitamin C partially attenuates male
reproductive  deficits in hyperglycemic rats.
Reproductive Biology and Endocrinology 2011; 9
(1): 100.

Baydas G, Canatan H, Turkoglu A. Comparative
analysis of the protective effects of melatonin and
vitamin E on streptozocin-induced  diabetes
mellitus. Journal of pineal research 2002;32 (4):
225-30.

Lenzi A, Sgro P, Salacone P, Paoli D, Gilio B,
Lombardo F, et al. A placebo-controlled double-
blind randomized trial of the use of combined I-
carnitine and l-acetyl-carnitine treatment in men
with asthenozoospermia. Fertility and sterility
2004; 81 (6): 1578-84.

Sigman M, Glass S, Campagnone J, Pryor JL.
Camnitine for the treatment of idiopathic
asthenospermia: a randomized, double-blind,
placebo-controlled trial. Fertility and sterility 2006;
85 (5): 1409-14.

Vitali G, Parente R, Melotti C. Carnitine
supplementation in human idiopathic
asthenospermia: clinical results. Drugs under
experimental and Clinical Research 1995; 21 (4):
157.

Lenzi A, Lombardo F, Sgro P, Salacone P,
Caponecchia L, Dondero F, et al. Use of carnitine
therapy in selected cases of male factor infertility: a
double-blind crossover trial. Fertility and sterility
2003; 79 (2): 292-300.

Altay B, Doanavargil B, Hekimgil M, Semerci B.
Streptozotocin-induced ~ diabetic ~ effects on
spermatogenesis with proliferative cell nuclear
antigen immunostaining of adult rat testis. Fertility
and sterility 2003; 80: 828-31.

Kang N, Ma JH, Zhou X, Fan XB, Shang XJ,
Huang YF. Effects of L-carnitine on the apoptosis
of spermatogenic cells and epididymal sperm count
and motility in rats with diabetes mellitus.
Zhonghua Nan Ke Xue 2011; 17 (5) : 422-6.
Shrilatha B,Muralidhara. Early oxidative stress in
testis and epididymal sperm in streptozotocin-
induced diabetic mice: its progression and
genotoxic consequences. Reprod Toxicol 2007; 23
(4): 578-87.

Mallidis C, Green BD, Rogers D, Agbaje IM,
Hollis J, Migaud M et al. Metabolic profile changes
in the testes of mice with streptozotocin-induced
type 1 diabetes mellitus. Int J Androl 2009; 32 (2):
156-65.

Kerner J, Hoppel C. Generic disorders of carnitine
metabolism and their nutritional management. Ann
Rev Nutr 1998; 18: 179-206.

Bremer J. Carnitine-metabolism and functions.
Physiol Rev 1983; 63: 1420-80.


https://ijdld.tums.ac.ir/article-1-5316-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-05-10 ]

Iranian journal of Diabetes and Metabolism; Vol.14, No 1, 2014 E2

MORPHOMETRIC STUDY OF TESTIS TISSUE AND SPERMATOGENESIS
FOLLOWING CARNITINE ADMINISTRATION IN DIABETIC RAT INDUCED
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ABSTRACT

Background: Given diabetes mellitus has an adverse effect on spermatogenesis and male fertility, the
aim of the present study was to investigate the effect of L-carnitine administration on spermatogenesis
and testicular structure in diabetic rats induced with Stereptozotocin.

Methods: In this experimental study, fifteen rats were randomly divided into 3 groups: control group
was received citrate buffer. Case group was diabetic rats that received 40 mg/kg carnitine for 16 days.
Third group was diabetic rats that did not receive carnitine. After sixteen days, morphometric study
was performed. Besides, index of testicular weight was obtained. Then, data were analyzed using
SPSS software and ANOVA.

Results: In testicular sections of diabetic rats were observed a disruption and deformity in first layer of
somniferous tubules. Statistical analysis showed a significant difference in carnitine group when
compared to the control group (P<0.05). There was a significant difference between weight of diabetic
rat compared to the control group (P<0.001). Besides, there was the most ratio of testis index in
control group.

Conclusion: Our finding showed that short-term L-carnitine administration was affective on the
diameter and thickness of seminiferous tubules. Hence, L-carnitine treatment may cause an
improvement in spermatogenesis of diabetic men.

Keywords: Diabetes, Diabetic rat, Carnitine, Testis
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