90 )93)eh (o d)Ladd )lgs § Cinyy 2)93 el S0}y eole alEily ol alas

9 SeogiUl (S ad L L (195 0w (S Jilg s alal
2P0 (990 1> At S e jgegimmd

Y R N .
s csle o s i S e

Silp) qody) o) S )y cesSubip ol Iy sxSuis)y @l ogle 29,8 (1
Sp) wngg) cawngy) s8IISL esSabp ol 238y cswlih <8l 9,8 (P

AE/ANE L by Gl SE/YNN edl s fo b

oS>

2 e (nlas g wn )b ol o Slas )3 e i Adgjeile gl i le d ady I @ ad LS 5 sdoutdo
Ul ogins > S5 olize 5 3555510yl S 55555l B3 535 32 Sgs 13 35250 2 £ i s
2 S8 Slados adn (L5531 5 ()5l cooSlas 5 Sl b o o jolio oy b3l 2)50 0 45 gl> (]
i plodl ol i ol o yiwd

oy ChlE (58 ol el b pll Wl Jl e Gige e £ o) g pols adlllas K0 WDy, 9 Sse
5 LDL-C (ignge) VLDL-C (ifignged ol dplS 65 ol Jypnls dady ()55l asld) g iogins
4 pb el 65 g Jgptals ad 381 B 5SSy ook Sl (5 Wiged Sllges (25 ol I e HDLAC (55550
Sl il 15 65 ol (wlgiganlansly Shgy 4 Gastegied Olise g (B sy o) & B Caisnsed ool G
iz S Jsho S jiaghygagias ooy Cap b 65 ol adn (o)e g Job pgg Sl buse (g Jold (o it
3l oalisal b b o3ls b (5300l S5y (il gilan (B9 b g 43 (99,50 O il gblie (ad (259551 (a3Li)
i8S 8 (ylol il g 4o 3,00 AN (S (19 )S) 5 (g (Siamed (190l

1=0.38; Jacy Susd) sl sk o b HDLAC oy lsse 5 o ol alllas () gults i piddg iy (o il
r=0.38; JogigySul Lua (=0.85; P<0.001)as cyjg {r=0.69; P<O.0L)jlo pyl csln oy s (P<0.05
Jolo 18 L s puelS (65 (o0 ppolie )l Cute (Stuuson (1=0.85; P<0.001) p9 g2 yolie iz o2 9 (P<0.05
ey e (Siwsed (1= -0.79; P<0.001)aiy sblj poslin) elas)) e o (= -0.82; P<0.001)asy K sl
1= -0.81; Jacy bl posial 185,) olsme o (1= -0.73; P<0.01 )y Ky (sla Jshao b b VLDLAC oo yolio
Cato Stad (120.81; P<O.00L)a (35 b puslS (655 oy ypolin iz o ails e Siawron (P<0.001
By oyl

255351 5 25 5 (sloaShas L VLDLAC (35900 9 o sy pulS (65 Lol 01> o by aidy S g8 g0
5yl i byl dm

D990 €039y gianss ey g ¢ oulid CBL 3 60lS 5 0 §lg

Ol gl el &Kl ( (Ka Pl | 0aSiils s p gl 05,5 1 St 6Ky g3
Email: alm722@gmail.com

o9



ohEes § 3)bis (3g) (IC .. G1a030T (slo poilib b ood ey s3a3y) Jaldgy abyl)

i gl Jolo cdale g 405 aise) > (Jgi
o Erdemir (A)usl o 35g5lo pouwl Mgy (Jo calises
thw (g YU & Wdges 5155 (YY) ) Ko
o5lipnS] oyl Jop & e (98 prw S
o5 pp g ddo b S o)l Ol
@lPee Ghee ) gstwgied (y9ey9n Olie Rl
(Y+V¥),Ke o Schisterman .()sss o
SP 9 pb oS (i (39 YL a8 sl
b e Olpus bl cuw By o UL S
SidPre oz w9 Woigleyl S5 (i 5
o pypl Glo A Gl i gla Jole
(VW) hKer g Chen (Ve )ogs sl o ad
el wan Shes sl m)) & Loge el
Jober <SG plogiast g (ol 8L Lo )3 S
e 3l pyeel sl dg) )3 35200 i sl
(MWV)9 (o0 (alymo g

I el e b 4l dby b 1Sy
plul 5 ol oaiS iy cdl o 1y JoyiadS Jud
Gan B s Cds b sge p Bua gl
woye e b (pSgpond Guix ea (WAY),S
sl cdls I Sy pbal el 5l 3ye gyl
Oseysh w9 b slis ¢S IS dlex I sk
(WS oo sl |y o9yl sl

pdlie o bloyl 050 0 &S pl 4 g L
Ty e b g e b nSopon 9 i
ol b g Sl sl adli ¢y pimgins
2 g SleMbl opis g g O Ay
W8S Oygo pols ) el g yisd
B gy 9 3130

ol el Gy il Djg0 Ol 4
SIS g g S ye 5 YAV ol (LT 5 ialejl
oSl S53 pld Ly 015l _alSuialesl llges
oo b ol Jb 5 alzee Jige yu £ slas @M
£S5 YYRYOU adsl i b g (ols F/0) ol Lo s
oS w2l Gl el ol Bolal ek

LV RS

dgej ) e Jio Mg olSiwd oo 3Slas
2990 U (g pogiand gud i g (o sl Joho i
2 e Saddsind 5 band £ 5l Sle (oL
S polie jpax 50> Oile 4wl 23 w5
Sr9po Figloyml pbol Gy shd Sy
&S il 03,8 wlil LS Oldllas wode 4y (VoY)
e Jsko o (glape 5 5555l sl 239, Jsbo )
ansly pordians obo &y 1505500 ol &y (i FLL
2 el p oy lassl (YL ol jeas o
g9 9 Ol orr er Cwl dan el
Agigloyl p3 HLale )3 dgrge (sladi)shud
O €S g pd Olasil ool B
(V)3

s OPye ekl BYs 5l (S Sy Sl ]
slid op glaswl oS5 g hadsind i
Shigdsand gg i ()4l o 39555k e
3fas b Gl o5 ol b 59555yl (glis
Slynls (ot b (B Canl Joho (anbo
Oaie opl oMo (F)as o W) > ol
ghw awb pe Rl & wlesses S5
L59555le ppl S o5 JialS Cgo p s by pundS (515
2 293951 STy ploml o ST (B)lst 5
51 298 o (F)oasS S Jae 3 Mgisilaspul o
&S Wl edges yo)lF (Y4VF) e 9 Morgan
Syl cage ppo pb JoymadS olie Sl
Qa5 M (Sl 9 bl cél jlsle
Syl @ e 33 g ol (pl 9 358 (o0
(V)25 o

235290 S €55 peitions 30 (e gml5d
A59595le pul CudsS (55gle ypunl Ny g9y 2 STyss
Liu otz o (F) sl oyt )3 o S5 olise
dd polie g YU a8 widl > (Y4VF) ) Ken
ol 4 pxie & pl e (2l oy
o2 9 (Jep Sl Joho 3)Slas Klg o 05d (o0
hdasie i glo Jobo wlid cdl sl yix
Osdize cpl hled Jie olio S0 Jle
sl Jolw L;J«:Ufb ool cpl Uy Boge5 pMel



90 )93)eh (o d)Ladd )lgs § Cinyy 2)93

el S0}y eole alEily ol alas

4 LDL-C i) [ ol elyy 548 ool e
Gotayile Gl dm g S (e gy il s
Soy o oS e 9 Vb JBe b sle S50
b 1 (655 03180 51 g 9 25,65 (o0 )8 5l s
e ol Jg s 5 oldyus 5 a3l oy @
S ) VLDL-C 50 4] Lo Cuss 4 LDL-C
4 b JgymalS 5l HDL-C g LDL-C ylis ggasmo
(VF) el Cawd

ol (sl gt (o il (005 ol
slo Wged (g gl G9ayer oy e S5
oS g olsiatlsndly pgy 5l oolizl b g es
Immunotech SA, )ojsywgins Ggespn )b
LKB, )Ll o&uws 4 (France, PI-1119
WA )y (Sweden

Sl J) g ol ¢ Jeogil (sl i
s il g 2B o il Gllas culy day (&S
e (SosrsIl sil b gy Jeld (s
okl b asy (oe g Job pgig Sl lame
a5 6 o3l Sl (Seig S S

Pl Cua inpapdisesiis slo oy
2l ged (Bl gblio ans g owlid il Cldlas
Slo 5w o §l yio (Bl < /B Cules 4
259 Se Ode &g Sl (g b ddy (03
Aol JhyE sy Ve pleyd eniiS cus Jale
Ay cwlie sla oy olass aile) iSlas 4 gly
oz b by (ooye gale Lo ppl b
Bl plosl ) g 55 b by i ysove
B il oo gy 4 o 5l (g8 ol Jpane
SOy P OlenS glon (g L g g (509 5w
§) olizul b alobs 8l ablie (V0)a5,5 (gheel
(Nikon Eclipse EB800, ()3 woSwgSeo
0090 5 pewelS & e Tokyo, Japan)
3,50 {Sony camera, Tokyo, Japan) Jlusws
Slllas plosl gy 28,5 )18 (g5 ySs 5 (o) 2
Loyl b Ml dye glae R+ 0 ytagh gmginn
ol C8L ez o g Lo eyl sbs Al ) e
Bl yob 4 s s 3 (S o Jslo)adn
sl BT Siegd 35 (6)bpnse 5 Ll

Ay

03y wole jahain 4 ditn S G 4y (Dga5wl yeb
2 ddlles dy50 Slles 0l ()l dae &
sy sy @HE @] jl o Ole Job el
g Shgs cdy Bk Jl 2 9 oSon
S cadllas cpl o N0l o 4l L;:oli:;;“uﬂ
9 S sle JSSen 9 (S ollade
= Ol aneS U5l 090 (2Kislejl GUlges
ply lyw oaishy ikl llgs  g9bs
waS joome 0jlad)nd S Cole) pMT oSLID (S
(Lo VIFVOR0 1 5M3
inbansd 5 dd (opw Bl 05 ojl

89 )5 5l odlisl b bl 28 Gl I e
P8l B (y90uSSgn 325k 5 (193 ges B8 &y Cens
el VoI Cne @ Slilgs )8 ol gl il
o) o Ve 4 (e eSS 00D )8 Ll el
Gged oy (Gilo o lp b aBS 5 diged
FPM 5 488> Yo Sdo & 95 0l (6ygl pen sl
SoS L b digad pyu g 035 G5yl 2500
a5y Joytol o 9See 1 9 gl ger Jhaws
G99 9 pre S xS ojlul ploj U g
SRS S (Bl 42 pd Ve 5558 50 (g e
PU 2yl (55 9 Jopds (i o slp 08
oalisl (903l o)y S8 ) (sl Sl p
b dbgiye b Gpae b Bpro pplaie (A
ol gy 4 Pl Jg S 5 4 oS ol g2
o3l gy 4 pU S pelS (65 g Jlans] Jg s
Kb 65 ol jUigyeey Slawd JgplS
Mowr JB& b lo g )3 29290 JgpudS
I by (LDLC)es J&s b (VLDL-C)es
CS b gl &S by e gy 4 (HDL-C)YL
Slr ogate (e b €S ol erd Can
bl p g (Priw S5y g I HDLAC Glise (g
ogury yno dluwg & VLDLC g LDL-C g,
Blas oY » HDL-C o 6 oolaiwl osimd
SogbgSul olfed b ol gy b SBgd
A 608 ojlul (Shimadzu-UV.120, Japan)

Sy 5 w3l oy 3 LDLAC (55 ojlul (ol



ohEes § 3)bis (3g) (IC .. G1a030T (slo poilib b ood ey s3a3y) Jaldgy abyl)

S e s e ) Soplegd)gegians
o) il ods 00l L Y oyleus Jadn ) adlllas
PU oS (65 3l o pU JoyiadS (e ol
e cpyiiew VLDL-C woMe 4 il 0
gk ) LDL-C g HDL-C g 035 oy (3595098
S5 )h8 5 ol

L oss p e bbby daly & bgiye mls
5 Wdn S egh)gegient g Seagill slo jasls
odd 7 ¥V oosled Jodo 3 ool (Suwer i
S 55950 9 Bl oy bl cl il
s Jobo jlad b HDL-C op l5ee el
in (5 e pyl Gl dg b @iy Koo
Oppwgins plie pix w2 9 psigSwl L
(Y o)led Joio)o)ls Cute (Siuon

A8 L VLDL-C g b pundS (555 oy plio
bl ol el Glie 5 ddn Soad o Jobo
o Ol oMo a4l e (Sned ady
Al i Cute (Stumed adn (39 b pendlS (55
o Ol ol adlas > &S cunl S5 4 p3Y
G5 @ pU JoyudS polie ux w2 g LDL-C
sl pa3ls polie bogb pxe )bl bl
Jpa)cubly ddn S pteghgegiumt g Ssogil]
(I o Jobw i opl ogMe (Y 0jled
Aoyl g adgl Comgiloypunl ¢ 565 g5lo ypul Sy
(¥ osled Jgao)eadlys (g s s b (L))
Wiy (ot e )S) @i ¥ oolad Jod>
Loogs e g dilgn daly L)l Gl
P Al K yiaghygegiunt g Suegill sl jadl
o2 (¥ o)led Joio)cuwl oad S5 ale i
Sl ddllas 3)50 Sllges ady 8L ghbe (i
Y oo ) oyleds polal j (glidle wlijs saalis
(Y 9) oyladd yglas)cuml o 00l> LS

1y

MOtic g 36T S50 5 5l oolizl b sl
MR Sregine g Spegiand (wyp co 2002
wlo Ay plos colua I3l s 5 dlil L S
Colus I 9SugySee ald ja )3 39250 Sl p sl
Pl glo dlg) colus el > Ad juS AlS IS
Gy 8 opl s asuie ddn dwlin céb 5 jle
O Sly DS Wiged p Sl iliss dlafie g
eyl Glie Osz o g e el la dg) b
sl ypke Loy b MelS” oy gbolio Ll porli]
oIl alado 5l alads gy 43 380 oy 5l edlitwl b g
b Wgos dan )3 (pl pogdle L85 Cjgo (65
(Jope S glo Jolo a8 g Sl (:S0Le
Sl 4 Aoyl 5 adgl Congilo sl (565 gilo il
el il e (o VoY ya ol jloae Voo e
o)].b1 Yoo u’.:9§w9)§wa ‘_,’.’Lo.’ &)); Cod dudw

Saro Blol g 1 Sleo s (sl lof ST
slo padls iz mp g ppe slad) polie
vy el | ddy S ptegh gagtunn 9 Seogil]
Kolmogorov-  jge5l 5l e b5 edlitl
odlitwl b o3> Jloy ®j95 )y sl SMirnova
polie o ool (Siwwer obj)l Gl e )
5 Sl sl (a3l i oo g oy sladd
(oo (Stawad G90ilJadny S ylogh)gosiunn
Al b pxe g YU Swwed & ola s
dge Abuz (b e )S) wps g bl
SPSS Inc., Chicago, IL, )35 )8 eolacl
(USA
oARg3 sl 4Bl

@ bype (b jlie jlae Blodl g (1 Sle
g Py sle Songnd g bt (g ymegis clale
5 Sl slo tomi (b lie oz o2



90 )93)eh (o d)Ladd )lgs § Cinyy 2)93 el S0}y eole alEily ol alas

OB (S palo 4D o yp1 3590 (S (3903 mogi b (Shg.) 0)lewd Jgua

Jhme Bl S0 e S Bl S0l s
TY/0LYA (e o Jsbo NN I5 (2 ol hehisstogies e
YYIsESIA (5o o) 50 YSIEE /¥ (2 ool S (o)l Jp el
INV A (Aacn ol cdl colue ARTAES 77N () o3l p)5 (ao)pls L pulS” (65
Ve IvEaly (7)o pysl sl dg) colino YANE- /5 (yd (wdlp)S (Jo)VLDL-C
VYY) (0955w0)3lo pyoel (slo dlg) gy b glis)| VAN Y (5 (wdlp S Jws)LDL-C
YYEIFEN/Y (09955w0) o p sl (sl ) ylaB Yo/vEy/o (3 wdlpyS lo)HDL-C
\Y/SEY/A (@de €l 3 e (o) ¥y 3)Sond (sla Joho sl afY+/-5 SCIN W P
Ya/pke /Y (03, Seetir Ko (sl Joho o OVIALY/Y (120 (o)pig Sl Laeo
9 09 ey Smd Jilg s (5o e (ot (Slamod 35 0o T 05l0nd Jgo
i S yingh ygogimad 9 Suogil slb pas L
b S Els)  gpesied el adwgiy  shadgls gl Joho e
S prped sl g lps ) oSl (p)S (ke Sl el adp S
(09,5+) (o (e ko) (09,5+) (09,5
ns-/\Y [ NDsses < [¥As + [AD s Niatey SAY: (3 > /p,S Le)HDL-C
SRIAATE S ns-/\¥ ns-/\\ [N s ns./\Y =+ [AY s (3 > [pyS (eo)pl by oS (g5
— o [NV s ns«/\y ns«/\Y ns-/\o ns-/\# IAAE Y (32 > /p,S Le)VLDL-C
ns+/\) ns-/\Y ns-/\Y ns-/\¥ ns-/\¥ ns-/\\ (pd (w3 [p )5 Je)LDL-C
ns-/\¥ ns-/\o ns-/\Y ns«/\\ ns+/\\ ns+/\Y () (w3 /0,5 (o) b JgpiadS

I xe pe NS < P<0.001pdaws j> by stz P<O.01 pdaw )5 Iy ot < P<O.05pdaw )5 )b ot

1y



ohEes § 3)bis (3g) (IC .. G1a030T (slo poilib b ood ey s3a3y) Jaldgy abyl)

L o9d o S JoBgy alaily (b)) (gl Al s (b omw 55 41500 Y 0 )lows Jgu>
300 (Hige yd Ay S yiogh j90 ghund 9 Spagiil (gl yad L

B)gwsSs (09 pro st JBon ) (dn Soyteghysagivnt 9 Spagill sla i)
NE-A V/00 o/ass-5 a/Y¥0-¥ Intercept (009,550 ) o) gl Jobus Lo
ofeeed YIvs <IVEYYA VAEYYY HDL-c
/oA Va5 o[-8-v8 —-/\YYHR SCRUWL PR,
NALWN ALY WALV ¢ —+[AYAAF VLDL-c
- [200Y /-5 o[oY5Y —o[ VA LDL-c
-[dYY —- /0¥ o[-0B-Y —-/-Y240 b g yiadS
NAINYS AN VASAAN Y/-vE55 Intercept (009,5%0) Loyl sl o) JLad
o5 <IN < [+AVAY <[y HDL-c
J¥¥NE —/AY o[- YAYY —[+YYAD SR IPR,
/ey — vy ./-yaay — /Y5 VLDL-c
Nitald Ve oo E¥Y o[ee¥VA LDL-c
</YYAY -\/Yd /YWY —/-Y10) b g yads
-/fa.¥ IV V/¥oAY o[-YANS Intercept (psS (o) 359
<[eeuy alyy . [-5¥V SJYEYY. HDL-c
o[e A /¥ /YN JN-AY SR IPR,
JJa¥.s ofeA < [+YYFA [+ “\YA VLDL-c
< [DAAA VAN ofeene¥ o[+-2VF LDL-c
-/¥VD- —lyy [1Y¥D —o ] -AF b g yuads
o[ AY -v/aa FIAVERY —\F/OBAYY Intercept (520 (heo)pgig Sl Lo
<[eeu Ab- IYVFFA VAYY ¥ HDL-c
NN Y/ye [-Y¥\E NS b bl 5
NI\ \§ <[ -YAYY <[-AYDY VLDL-c
< [AYA¥ Y <[ \EAD —ofeevEY LDL-c
NAYSidi -V/¥a .[-¥¥as —[-5YYY b Jgpials’
- [AAVY -y V/FAAY - AR Intercept () o [pyS o) 9 pmgias clale
et L7AR o[-50a¥ - IYARYY HDL-c
-/¥VAA —-IvY <[-YYA- —]-\50- b byl 5
<J¥AYA s [-YEVY <[-YFAY VLDL-c
«[AYYY .y o[ DVA —ofeey ey LDL-c
S JYYYY Voo < [\YAY <[ AYAY b g yiadS
<[eeey /ey A0AFAS \VA/ADYES Intercept 5oyl slo o) Gbl; poukiol £lis)l
.[-ovs Y/A < JEYYYY < [AYRQY HDL-c (09,5%%2)
ofeexY — /Y ARG —./.5¥aY pb 2 pudS (65
<[eeuy —\-/\Y <\OFFY —V/OV-v¥ VLDL-c
-/¥a50 <JV- S[eYYVY <[oXYA LDL-c
- JY5¥D V38 [+ AADY < AYaYY b g yiads

¢



90 )93)eh (o d)Ladd )lgs § Cinyy 2)93

el (S) eole alEily (ol alas

51 oS ol 3 (xEe e oled AS))J ‘d)yl—‘_,ﬂwylob d,ml ASe))e\amaa :)90 ub‘,.o Qb (L alado LY 0ylowd g
(PS)ads! Cumgilo ppms! (51 Johuw (i o8 5 (L) e (s Jobw (EH) U 0yl (5l dlgf (gl pgnbins] £15 ) 2905
(EH: Epithelial Height s L: Leydig Cells s PS: Primary Spermatocyte) .sgu o0 8435

Voo alod S5 e il oS 9ilod (6 50l S )axlllan 390 CUlges duds (8L il Y 0)lous 190
(ST: Spermatid).sgui oo 5035 «(ST)awile pow! (s Johaw yguad 31 Wi oy o

ly gpugiad (geygn Jiw g gdy diej ) Al
Ol38] o 0)lgan 48" Wil 03903 y0)l55 g 63903 L
o <l Rl S b Jole b
08z w2 (VA 352y e LS| (g yiwgins
Sod e Jolo o5 il ooy ol (S sl (o)
bios  pioadaisl lp olpue Ubse adw
I8 eolaiwl dy90 1y HDL-C 3 35550 Jgyiaals
5 )ip e sl asl b C’L" o_ﬂ .(\‘\).\.Z.tob s
L;Lh J}Lw a}L\J‘ 9 slaws O Cude JoL§)| d9>9 D)0
Pyl 2 e pgpgid Gl bSO
2l cdlas (W)Sw opiz o2 g (Ve)oeny
Wb ) g g (9oyen by g s el ol
oo Cal ol cla ol Blo owdguil cla

10

S5 Aol g Sy
@ baype polie a5 ob Lyl adllae zols
b pa3ls b wly o 0 e i Sl
b cute duly ddy S pteghygagiann g Soogil]
HDL-C oy ()l500 &S (gysb & .ol aily e
Pl slo g b iy Soud o Jolo Hhad L
e ez o8 g pegSwl bue iy )iy e
Ll opl g o oyh Cute (Siuwed (9 ytwgind
HDL- Gaas sy 3ys0 Sllges ,3 a5 S sy
pro Sl gy 9 o) plo b awlie o C
osMigil Glo &d > (gtesied i sl
o 8 A sy cdb Soud pla Jolo p dlo
Soad glp Jsho yhb Camnl s (V)Y)og,



ohEes § 3)bis (3g) (IC .. G1a030T (slo poilib b ood ey s3a3y) Jaldgy abyl)

339395Le ppsl Al j5 9 (Slo 055 o pw HDL-C
&S b Ui 3ass cpl gl (YO)ash o sl jo
A5 L VLDLAC g b pudS (65 ooy clale
Ao by posdil el (e 9 o b Jol
Crl )13 292y (ite (Stumer ad jlo gyl sl
Loby Gl e (B L e b aBly
9 $39lopl 9y 2 (o VEDLAC (lje (]38l
(B3 (o sl 3 W95kl S5 Gl i3
s Morgan cladss gols b abl cpl copl p ogMe
a5 Chen i oo o (V)(V 1Y) 00
CaisS S5y VLDLAC sgu il 3,0 55 (Y+11)
FM)2ls Gl o 5 iz o)k Oliee 9 !
ol ol ddllae )3 o (Stusen pl LY dex
@ dpdS o5 Wl ladps ladg] o ol
8 oolaiwl )50 ASgjeile yl CA o > jal liue
Sy g Ol &S cuwl ol 555 (V)8 e
ko gl 3 39290 iz sl Jsho (59 22 22 pudS
L e N
s Ol Ol g Cllw cuales )3 STy ol Joleo
& oy clale o bl o egMe 4 (YF)aiL
S5 g b oyl (olid 30 5 (g plgiudy)iun
Lyl G5 Comd o i o (VB)PL L pulS
oy g b dewdly B sle g sl 4
ogdle & )3 392y (e (Sten (VV) (g ytwgins
P ohpudS o a5 Gl o edb lis
oSl pbel Ul SRl cage eSS
o ol Bl > BT 5 185365l sl 53 09595
Syl 65 oy pilie pSl adllas )3 (F)39
o Jled ol ob Gl Cute (Stunen ad (9 b
coge Wyl (65 oy ghaw GIFI S,
SlBl e wr g olil) sl S ol Gl
xi )3 g ddn (BL L o 8l oy
i om 2ol G 3 (V)05 o iy Sl
5 JSeesll gl w5 LDL-C ooy
Al sdalde Jb dxe bl dan S egius
3l o350 pMel ) SKon g Arem wjs0 cpl b 5illas
9y 2 686 LDLC plewdl plise lpess oS
Osase iy e 5 ddn bl ol ksl

"

P HDL-C (65,15 3590 15 a5 ola SVl o 5
oo sy opp slo pSgnen) ple b dwlis
B3 Slge g0 ()5 (oo ddey Bl )3 (g5 5tgis
ol
S b i Sgpend plo b awlie » o cuwl
OieS 5 Amdeiud Aoy g yliy
HDL-C g0 ol o Lo o(V))Cusl by poudS (55
e Mg & e ooy Sl 0eSgnon] lawy
>l @ Aol ddshud D9 oo dpdshud Sl )3
s ddn dox o cél 81 o glas
(IV)ules o

Sl sy b LB e 5l SR S
@%)59&] g,u.n:ﬁ S92 HDL-c u‘).uo oraiano
9iawoll (6,95 9 (BL (old 0155 dlaw cdian il

Joyd

2 35390 HDL-C (sl 05,5 dlasy pudioee Sy
bl g Wil oald 48 dalllas 590 1) calises (sla cdl
SigdsS sln Jsho & HDLAC 349 45 ] 235
J6l e5ys8 slo Jsbo iz o2 5 (YY)plae5s
o 0555 & iy gl el Baes (1Y)
My Cuwl San &S €S lg g0 oyl Ly il
Jlopde adw célb p» HDL-C sl onyS
A5l (g p0nd g aded plo glo 0ki)S
b Jolw a5 Wl odb plis (L8 oldlas—g
whn ) dgrse swiz S Jobo 445 I8 Jgip
ok » |y bk Al Cilive (gdie dlge b
b Ayl ()3 3390 Cuwnyls iz w1 TT)1
290 9 o3l ddn S5 b Spge g Lo p iyl
o] 5 5 03905 (5,Ssls VLDL-C 5 LDL-C
ol 2 29290 JgyudS” a6 9 HDL-C )b Jals
o ol L (V) (o gy la Jolo 4 )
oS wdy Jldlo > &5 85w g
S LS5l b dglie ;> HDL-C )3 59250
S ey g s Sl 6365) 0 1 ogMe oy
dge go e b pwir b Jobo i
yolbs adllas 5l Jols dass 0y5 o 8 edlatwl

ple ( Cute (Ko 32 (Gae ()15 L gunod



90 )93)eh (o d)Ladd )lgs § Cinyy 2)93

el S0}y eole alEily ol alas

Pyl S o5 g 4 oSy o> b o> pyw (S
e kol el

Sie 4 3 ol adllas oyl ol LIS b &
Olstdy g (i slo Jolo Curen b oy HDL-C
sl Jow (b clld s wn g dan cél
Gl plaidy 5 i sl Joho Sl lalS
Ol 6asb 9y » Cwl Sew g 35 (0
gaw > (ol <8l Olllbe plosl alex I gyt
b pslSe 2 opdol U e (5958 gy S
Jsl SUI b @yl o b & ol eueilSo
Gl Y 204 o0

wl glos 4 Slg o pols B gla ably
o odlly aiey o i gl leoh lp
ol @l Czmen 2,550 18 ool 3590 03 o
&)l g dgupe > ppw HDL-C fge Lih (w)y
iz s Jslo Coren iy ol cdl jlsle
oo JHe ) (g egind oy paw Gz ok g
& argi beopl pogMe S o gl b o
oo cale LA lg e ol sle adl
odos L5 lee & |y VLDL-C ¢ & pudS (55
P oo 2 Jie Mo (e 9 6y9)b @8 <l
g0l lseds

References

1.Speake BK, Surai PF, Rooke JA.
Regulation of avian and mammalian sperm
production by dietary manipulation.
Champaign Illinois AOCS Publication
2003; p.96-117.

2.Lenzi A, Gandini L, Maresca V, Rago R,
Sgro P, Dondero F, Picardo M. Fatty acid
composition of spermatozoa and immature
germ cells. Mol Hum Reprod 2000; 6: 226-
31.

3.Gulaya NM, Margitich VM, Govseeva
NM, Klimashevsky VM, Gorpynchenko I,
Boyko MI. Phospholipid composition of
human sperm and seminal plasma in

1y

Codgdome gl yobs adllas (YA)S,l0 g yiwgins
OS5 g9 9y 2 BB U8 pas dex 2l
2 She wy by Gl opy & o wdu
@il (oo o 5l 8 loj ) (g 3y90 Sllg
sob & 3y (o3 BaS cpl GBS s ©)le
Sl @l il plad el 3y50 53 el 5 gl
Eok 3l g U8B (he> Jsbo )3 ey 3)90 Cllge>
oS 290 o g Sk o) e s loj L
o 59> ol 3l addllas )90 Sllgs (SThss 23,
ot Ml cpuin Jroddsi 5 g5 plSa b s
)5 o)l B By o)l

LSt (uis cpl gl Codgize Gl K00 (S
b Sy b or ol 5 LI o wged By 38
dyg0 Ollges ais g SooS yol cpl Jdo g
S5 Wges Oldd ol (B (9 RIS g (yp
S9y a3 & D g 50> Ojle & g yide
o 9 M (o B LU s sl dges Jlgie
25 bl B ol pgptesiad Glise 5 s 2]
A o I B ol 0 Siles il

on bl Sl 3dod ool ls & x> e
b ddn S ytoghyp0siun 5 Spogill slo sl
@l Ghse Jie 3 pre i 2l ) S
Bl pae faallas pl gl wlS des Ll ol
adlas pae g awyp o Sllgs 1 o diges
dg ol S5 i ohig 4 Bgiglepel CuieS
L g wyiwd pd Kl g (SEL ol cpl Jds
b oS cowl oY ¢y Olallas oai] > oyl

relation to sperm fertility. Arch Androl
2001; 46:169-75.

4. Rana APS, Majumder GC, Misra S,
Ghosh A. Lipid changes of goat sperm
plasma membrane during epididymal
maturation.  Biochim  Biophys  Acta
1991;1061:185-96.

5. Ergun A, Kose SK, Aydos K, Ata A,
Avci A. Correlation of seminal parameters
with serum lipid profile and sex hormones.
Arch Androl 2007;53:21-3.

6. Diazfontdevilla M, Bustosobregon E.
Cholestrol and polyunsaturated acid
enriched diet effects on Kkinetics of the



ohEes § 3)bis (3g) (IC .. G1a030T (slo poilib b ood ey s3a3y) Jaldgy abyl)

acrosome reaction in rabbit spermatozoa.
Mol Reprod 1993;35:176-80.

7. Morgan DH, Ghribi O, Hui L, Geiger JD,
Chen X. Cholesterol-enriched diet disrupts
the blood-testis barrier in rabbits. Am J
Physiol Endocrinol Metab 2014;15:1125-
30.

8. LiuY, Zhao W, Gu G, Lu L, Feng J, Guo
Q, et al. Palmitoyl-protein thioesterase 1
(PPT1) an obesity-induced rat testicular
marker of reduced fertility. Mol Reprod
Dev 2014; 81:55-65.

9. Erdemir F, Atilgan D, Markoc F,
Boztepe O, Suhaparlaktas B, Sahin S. The
effect of diet induced obesity on testicular
tissue and serum oxidative  stress
parameters. Acta Urol Esp 2012; 36:153-9.
10. Schisterman EF, Mumford SL, Chen Z,
Browne RW, Boyd Barr D, Kim S, Buck
Louis GM. Lipid concentrations and semen
quality: the LIFE study.
Andrology2014;2:408-15.

11. Chen MM, Lan XX, Li CY, Tian ZM,
Chen KF. Diet-induced obesity increases
the apoptosis of testicular spermatogenic
cells in pubertal male rats. Zhonghua Nan
Ke Xue 2011; 17:342-7.

12. Gwynne JT, Hess B, Hughes T,
Rountree R, Mahaffee D. The role of serum
high density lipoproteins in adrenal
steroidogenesis. Endocr Res1985;10:411-
30.

13. Havel RJ, Kane JP. Introduction:
structure and metabolism of plasma
lipoproteins. In  The metabolic and
molecular basis of inherited disease. New
York: McGraw-Hill Publication2001; p.
2705-16.

14. Bruits CA, Ashwood RF. Tietz texbook
of clinical chemistry. 2%. Saunders
Philadelohia Publication 1994; p.1002-93.

15. Faridha A, Faisal K, Akbarsha MA.
Duration-dependent histopathological and
histometric changes in the testis of aflatoxin

Bl-treated mice. J Endocrinol Reprod
2006;102: 117-33.
16.Leal MC, Beckersilva SC,

Chiarinigarcia H, Franca LR. Sertoli cell
efficiency and daily sperm production in
goats ( capra hircus ). Anim Reprod
2004;6:122-8.

17.Zirkin BR, Ewing LL, Kkromann N,
Cochran RC. Testosterone secretion by Rat
and Rabbit guinea Pig and Dog and

TA

Hamaster tests perfused in vitro correlation
with leydig cell ultrastructure. Endocrinol
1980;106:1867.

18.Page ST, Mohr BA, Link CL, Odonneli
AB, Bremner WJ, McKinlay JB. Higher
testosterone levels are associated with
increased high-density lipoprotein
cholesterol in men with cardiovascular
disease: results from the Massachusetts
Male Aging Study. Asian J Androl 2008;
10:193-200.

19. Klinefelter  GR, Ewing LL.
Maintenance of testosterone production by
purified adult rat leydig cells for 3 days in
vitro. Cell Dev Biol 1989; 25:283-8.

20. Nolan CJ, Neuendorff DA, Godfrey
RW, Harms PG, Welsh TH, Mcarthur NH ,
et al. Influenece of dietary energy intake on
prepubertal development of Brahman bulls.
J Anim Sci 1990;68:1087-96.

21. Garrett RH, Grisham CM.
Biochemistry. 3%°. Belmont CA: Thomson
Cole Publication 2007;p.232-4.

22. Bauchart D. Lipid absorption and
transport in  ruminants. J Dairy Sci
1992;76:3864-81.

23. Orth JM, Gunsalus GL, Lampert AA.
Evidence from sertoli cell-depleted rats
indicates that spermatid number in adults
depends on numbers of sertoli cells
produced during perinatal development .
Endocrinol1988;122:787-94.

24. Maboundou JC, Fofana M, Fresnel J,
Bocquet J, Le Goff D. Effect of lipoproteins
on cholesterol synthesis in rat sertoli cells.
Biochem Cell Biol1995;73:67-72.

25. Padron RS, Mas J, Zamora R, Riverol
F, Licea M, Mallea L, et al. Lipids and
testicular function. Int Urol Nephrol 1989;
21:515-9.

26. Meizel S. The importance of hydrolitic
enzymes to an exocytotic event, the
mammalian sperm acrosome reaction. Biol
Rev Camb Philos Soc 1984; 59:125-157.
27. Perova NV. Alteration of apoproteins of
very low density lipoprotein from blood
plasma in hypertriglyceridemia. Vopv Med
Khim1979;25:185.

28. Arem R, Ghusn H, Ellerhorst J,
Comstock JP. Effect of decreased plasma
low-density lipoprotein levels on adrenal
and testicular function in man. Clin
Biochem1997; 30:419-24.



90 )93)eh (o d)Ladd )lgs § Cinyy 2)93

el S0}y eole alEily ol alas

Correlation of Serum Lipids Profile with Anatomical
and Histomorphometrical Parameters of the
Testes in the Rat
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Abstract

Introduction: The lipid compositions of
spermatozoa play an important role in its
physiological functions. In addition, the
available evidence suggests that dietary
supplementation with appropriate lipids
affects spermatogenesis, sperm quality and
sperm motility. The present work was
performed since there are only little data on
the correlation of serum lipids with
endocrine and exocrine integrities of the
testis.

Materials & methods: The present study
was carried out on 60 normal healthy male
rats. Then animal euthanasia blood samples
were collected by cardiac ponction. The
serum concentrations of total cholesterol
and triglyceride were measured by method
Enzymatic, lipoproteins were determined
by method Precipitation and testosterone
was measured by Radio Immuno Assay
method. Anatomical indices include weight,
scrotal circumference; length and width of
the testis  were recorded. For
histomorphometric study (exocrine
parameters of the testis); the 5 y sections
were made and stained with Hematoxyline-
Eosin. Data were statistically analyzed by
the Pearson correlation tests.

Findings: Results showed that the serum
HDL-c values were significantly correlated

Accepted: December 5, 2015)

with the diameter of the leydig cells
(r=0.38; p<0.05), the diameter of the
seminiferous tubules (r=0.69; p<0.01),
testicular weight (r=0.85; p<0.001), scrotal
circumference (r=0.38; p<0.05) and as well
as serum levels of testosterone (r=0.85;
p<0.001). Serum triglycerides value was
also inversely correlated with the diameter
of the leydig cells (r= -0.82; p<0.001) and
germinal epithelium height (r= -0.79;
p<0.001). In addition, the serum levels of
VLDL-c was inversely correlated with the
diameter of the leydig cells (r= -0.73;
p<0.01) and germinal epithelium height (r=
-0.81; p<0.001). Furthermore, the serum
triglycerides  levels had  significant
correlation with the testis weight (r=0.81;
p<0.001).

Discussion & Conclusions: Upon to these
results, it is concluded that anatomical and
histomorphometrical indices of the testis
are correlated with serum levels of HDL-c
and also the triglycerides and VLDL-c
values are inversely correlated with
endocrine and exocrine integrities of the
testis in the rat.
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