KpaTkunit 0630p ctatbu: / / ‘

PRO-INFLAMMATORY AN

OXIDATIVE STRESS PATHWAYS

WHICH COMPROMISE SPERM

MOTILITY AND SURVIVAL MAY BE
ALTERED BY L-CARNITINE. l

v 4

#

e and Cellular Longevity, Vo



BeepeHue

MyKcKkoe becnnoame ocTaéTca OAHOW M3 aKTyanbHENW X Nnpobaem penpoayKTMBHON MeAnLMHbI, NPUYem
3HaYMTENbHAA 014 C/ly4aeB CBA3aHa C BOCMAIUTENbHBIMU U OKUCAUTENBHBIMW NMOBPEKAEHUAMM PENPOAYKTUBHON
CUCTEeMbl. B 3TOM CBA3M OCOOYIO Hay4YHYIO U KAMHMYECKYIO 3HAYMMOCTb npuobpeTaeT ctatbd Abd-Allah n coaBsr.
(2009), B KOTOpPOM nNpeAcTaBAEH 3KCNEPMMEHTaNbHbIM aHanM3 ponu nunononncaxapuaa (LPS) B mHAyKUmMK
BOCMANIEHMA U OKUCAUTENIbHOTO CTPEcca B TECTUKYIAPHOM TKaHW, @ TaKk¥e NOTEeHUMabHOro 3alMTHOrO AENCTBUA
L-kapHuTUHa (LCR).

NccnepnoBaHue, BbinonHeHHoe rpynnoi  Abd-Allah  n Konner, nNocBAWEHO KAOYEBOMY BOMPOCY
PenpPoOAYKTUBHON MeaMUMHbI — BAWAHMIO BOCMANEHUA U OKMCANTENbHOTO CTPecca Ha MYXKCKy GepTUIbHOCTb.
Ocoboe BHMMaHME yaeneHO W3yYeHWIo BO3AENCTBMA nunononmncaxapuaa (LPS), M3BeCTHOro 3HAOTOKCWMHA
DaKTepPManbHOTO MNPOUCXOXKAEHMA, BbI3bIBAIOLIErO CUCTEMHOE BOCMAjJeHWEe, M ero CcrnocobHOCTU BbI3bIBATb
TECTUKYNAPHYIO AMCOYHKUMIO, @ TaKKe BO3MONKHOCTU L-KapHUTMHA (LCR) Cay»KMTb 3alUMTHbIM areHTOM MpOTWB
noAobHbIX noBpexaeHu. [laHHOe uccnefoBaHWe LEHHO Tem, YTO coyeTaeT NaTodM3MONOTMYECKMIA aHaNn3 C
TeCTMPOBAHMEM MOTEHLMANBHOMO TEPANEeBTUYECKOTO CPEeACTBA, YTO MPUAAET eMY KaK HAaYUYHYIO, TaK M KINMHUYECKYIO
3HaYMMOCTb.

Metoponorua

ABTOpPbI MPUMEHUAN SKCNEPUMEHTANbHYIO MoAenb Ha 60 camuax Kpbic MMHKMK Swiss albino, pa3aenéHHbix Ha
yeTblpe rpynnbl: KOHTPONbHAA (dM3nonormyeckuii pacteop), rpynna LCR (500 mr/Kr BHYTPUBEHHO, OAHOKAPTHO),
rpynna LPS (5 mMr/Kr BHYTPMBPIOWNHHO, 0AHOKPATHO), U rpynna LCR+LPS (L-KapHWUTKH 3a 3 Yaca A0 BBeaeHus LPS).
Mcnonb3oBaHHbIE HUOXMMMYECKME MAPKEPbLI BKAKOYANN:

. CnepmaToNiorMyeckme napameTpbl (KONMYeCTBO M NOABUMKHOCTb),
. aKTMBHOCTb LDH-x (naktataermaporeHasbl-m3odepmeHTa X),

. ypoBHM GSH, MDA 1 8-HDG B AnyKax,

. ypoBeHb NO u IL-2 B CbIBOPOTKE,

. TMCTONIOTMYECKME XaPaKTEPUCTMKN TKaHEN.

OueHKa AaHHbIX NpounsBoamnacs ¢ ncnonobdosaHnem ANOVA n nocneayroulero tecta Tetokn-Kpamepa

OCHOBHbIe pe3ynbTaTbl U aHaNU3 rpadUKoB

1. Konnyectso 1 NoABUXKHOCTb CNEPMATO30MA0B KaK NOKa3aTe/IM HOPMa/ibHOM GYHKLMUMU ANYEK.
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Figure 1. L<arnitine (LCR) reserved lipopolysaccharide (IPSlinduced ~ Figure 2. Lcarnitine (LCR) reserved lipopolysaccharide (LPS)-induced
inhibition of sperm motility in rats. Data are expressed as means + SEM inhibition of sperm count in rafs. Data are expressed as means + SEM
(N = 10]. LPS was given i.p in a dose of 5 mg/kg once and parameters (N = 10). LPS was given i.p in a dose of 5 mg/kg once and parameters
were assessed 24 h later. LCR was given i.p in a dose of 500 mg/kg Were assessed 24 h later. LCR was given ip in a dose of 500 mg/kg
once alone or 3 h before LPS. Conirol group received saline. Statistical ~ once alone or 3 h before LPS. Control group received saline. Statistical
comparison between different groups were done using one way analy- comparison between different groups were done using one way analy-
sis of variance (ANOVA| and followed by Tukey-Kramer for a multiple  sis of variance [ANOVA) and followed by Tukey-Kramer for a muliiple
comparisons test at p < 0.05. (*,9) indicate differences from control and ~ comparisons test at p < 0.05. (*,°) indicate differences from conirol and
LPS+reated groups, respectively. LPS-reated groups, respectively.

LPS cylWecTBeHHO CHUMa NOABMMKHOCTL CNepmMaTo3onaoB (Ha 79,5%) n nx konmnyectso (Ha 37,9%) no cpaBHEHMIO C
KoHTponem. lNpenBaputenbHoe BBeAgHWE L-KapHUTMHA MOAHOCTbIO NPeaoTBpPallano 3TO CHUXKEeHWe, BO3BPaLlas
nokasaTenn K Hopme. ITO YKa3biBAET Ha BblparKeHHOEe 3alMTHOE AeMCTBME Ha CNepMaToreHes Npu BoCna eHnu.



2. AKTBHOCTb u3opepmeHTa LDHX B AnUKaxX KaK MmapKep HOpMaJIbHOro meTabonnsma cnepmaro3ongos.
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Figure 3. Lcarnitine (LCR) reserved lipopolysaccharide (LPS)-induced
inhibition of LDHx activity in rafs. Data are expressed as means + SEM
(N = 10). LPS was given i.p in a dose of 5 mg/kg once and parameters
were assessed 24 h later. LCR was given i.p in a dose of 500 mg/kg
once alone or 3 h before LPS. Control group received saline. Statistical
comparison between different groups were done using one way analy-
sis of variance (ANOVA) and followed by Tukey-Kramer for a multiple
comparisons test at p < 0.05. (*,9) indicate differences from control and
LPS-treated groups, respectively.

3. CopeprkaHue GSH B AMUYKAX KaK MapKep OKUC/UTENbHO-BOCCTAaHOBUTENbHOIO NOTEHLMaNa.
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Figure 4. Lcamifine LCR) reserved lipopolysaccharide (LPS)-induced deple-
tion of fesficular glutathione [GSH) content in rats. Data are expressed as
means = SEM (N = 10). LPS was given i.p in a dose of 5 mg/kg once
ond paramelers were assessed 24 h later. LCR was given i.p in a dose of
500 mg/kg once alone or 3 h befora LPS. Control group received saline.
Stofistical comparison between different groups were done by using one
way analysis of variance [ANOVA| and followed by TukeyKramer for mul
tiple comparisons test at p < 0.05.(* °) indicate differences from control
and LPS4reated groups, respactively.

4. ManoHoBbI# guanbaerng (MDA) Kak mapKep NepeKUcHOro OKUC/EHUA TMNUA0B
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Figure 5. Lcarnitine [LCR) prevented lipopolysaccharide (LPS}induced
increase in testicular malondialdehyde (MDA) content in rats. Data are
expressed as means = SEM (N = 10). LPS was given i.p in a dose of 5
mg/kg once and parameters were assessed 24 h later. LCR was given
i.p in a dose of 500 mg/kg once alone or 3 h before LPS. Control group
received saline. Statistical comparison between different groups were
done using one way analysis of variance (ANOVA) and followed by
Tukey-Kramer for a multiple comparisons test at p < 0.05. (*,°) indicate
differences from control and LPS+reated groups, respectively.



5. Hutpat/HuTtput (NO) Kak mapKep BocnaneHus
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Mocne BBeAeHuA LPS Habntoganochb nosblleHUe
yposHa NO Ha 128,9%. BsepeHne LCR cHuKano
copepkaHne NO [0  HOPMbI, YTO  AEMOHCTpUpPYET
NPOTMBOBOCMANNTENbHbIN 3PdEKT BelLecTBa.
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Figure 6. Lcarnitine (LCR) prevented lipopolysaccharide (LPS)-induced
increase in testicular nitric oxide (NO) content in rats. Data are expressed
as means + SEM (N = 10). LPS was given i.p in a dose of 5 mg/kg once
and parameters were assessed 24 h lafer. LCR was given i.p in a dose of
500 mg/kg once alone or 3 h before LPS. Control group received saline.
Statistical comparison between different groups were done using one way
analysis of variance (ANOVA) and followed by Tukey-Kramer for a mul-
tiple comparisons test at p < 0.05. (*,9) indicate differences from control
and LPStreated groups, respectively.

6. (8-HDG) — mapkKep okucautenbHoro nospexaeHua HK
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Figure 7. Lcarnitine (LCR) prevented lipopolysaccharide (LPS)-induced
increase in 8-hydroxydeoxyguanosine (8-HDG) content in rat festicular
DNA. Data are expressed as means = SEM (N = 10). LPS was given i.p
in a dose of 5 mg/kg once and paramefers were assessed 24 h later.
LCR was given i.p in a dose of 500 mg/kg once alone or 3 h before LPS.
Control group received saline. Statistical comparison between different
groups were done using one way analysis of variance (ANOVA) and fol-
lowed by Tukey-Kramer for a multiple comparisons test at p < 0.05. (*,9)
indicate differences from control and LPS-reated groups, respectively.

7. (IL-2) — mapKep aKTMBHOCTU T-Xennepos
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Figure 8. Lcarnitine (LCR) prevented lipopolysaccharide (LPS)-induced
increase in serum inferlukin-2 (IL-2) in rats. Data are expressed as means
+ SEM [N = 10). LPS was given i.p in a dose of 5 mg/kg once and
parameters were assessed 24 h later. LCR was given i.p in a dose of
500 mg/kg once alone or 3 h before LPS. Control group received saline.
Statistical comparison between different groups were done using one way
analysis of variance (ANOVA) and followed by Tukey-Kramer for a mul-
tiple comparisons test at p < 0.05. (*,%) indicate differences from control
and LPS-reated groups, respectively.



fMcronornyeckoe nccnegosaHmne

KoHTponb

COXpaHHeTCﬂ HOPMa/ibHaA CTPYKTYpPa CEMEHHbIX KaHa/1bLUEB C MO/IHOUEHHbIM CNEPMATONEHE3OM.

Figure 9. A photomicroscopic picture for festicular section stained with H and E from a control rat received saline shows normal histological structure of
patent seminiferous tubules with complete spermatogenesis. (A) = 20x; (B) = 40x.
Nunononucaxapug, (LPS)

Ha6J'IPO,£I,aPOTCFI MPU3HAKKM BOCManeHMnA: AeCTPYyKUMA INNTENNA, CHUXKEHNE KOIMYECTBA CMepMaTOreHHbIX KAETOK,
OTEK, rmnepemma cocyaos 1 Hain4dme rmaIMHOBbIX MacCC B NPOCBETE KaHa/1bLIEB. 370 OTpamaeTTﬂménoe HapylweHne

bYyHKUMM.

Figure 10. A photomicroscopic picture for testicular sections from LPS-ireated rats stained with H and E showing hypospermatogenesis at different lev-
els of maturation. Some tubules are occupied by hyaline materials floating, scattered, sloughed spermatogenic cells (A}, 20X and (B), 40X: arrow 1.
Congested dilated interstitial blood vessel as one marker for inflammation is shown in picture (C), 40X (arrow 2. LPS was given i.p in a dose of 5 mg/

kg once.



LCR + LPS

Y Kpbic, nonyyaslumnx LCR + LPS, yayylimnnack ructonormyeckasn CTpyKTypa CeMeHHbIX KaHabLEeB, MPY 3TOM 3aMETHO
YMeHbLINNACh erMKouMTapHan MHOUALTPALMA 1 BOCNANEHME.,

L-carnitine rebalances immune-testicular barrier in septic rats

Figure 11. A photomicroscopic picture for testicular section stained with H and E from LCR + LPS-treated rat showing improved histological structure of
the seminiferous tubules and spermatogenesis with marked reduction in blood vessel congestion, [A) 20X; [B) 40X. LCR was given i.p in a dose of 500
mg/kg once 3 h before LPS (5 mg/kg once).

O6cypeHune

NccnenoBaHne nokasbiBaeT, 4To LPS-mHAyUMpOBaHHOE BOCMAjseHWe HapyllaeT remaTo-TECTUKYIAPHbIN
H6apbep, BbI3bIBAET MHOUALTPALMIO NMMPOLMTOB M NPOAYLMPOBAHUE LIMTOKMHOB (B YacTHOCTM IL-2), ycunmsaet
npoayKumto ROS 1 npoBouUMpYET aNnoNTO3 CNePMATOreHHbIX KAETOK. 3TO CONPOBOXAAETCA CHUKEHMEM AaKTUBHOCTH
LDH-x, ymeHblueHmnem GSH, nosbitweHem MDA, NO 1 8-HDG, 4To AEMOHCTPUPYET TAKENbIN OKUCANTENbHBIN CTPECC
1 BOCMa/NTENbHbIN OTBET.

L-KapHWUTUH NPOAEMOHCTPUPOBAN 3HAYMTENbHYIO 3POEKTUBHOCTL B BOCCTAHOBAEHMM BCEX MAPaMETPOB,
NOATBEPXKAAA CBOE aHTMOKCUMAAHTHOE, TMPOTMBOBOCNAANTENIbHOE W MMMYHOMOAYAMPYtollee  AeNcTBueE.
MexaHW3Mbl, 331€MCTBOBAHHbIE B €r0 aKTUBHOCTM, BK/IOYAIOT:

. MHrMbmposaHme npoaykumm NO u IL-2;
. 3allMTa MUTOXOHAPMANbHOM aKTMBHOCTM cnepmaTto3omaos (Yepes LDH-x);
. YMeHbLIEHMe OKUCAUTENIbHOTO nospexxaeHna AHK;
. noaAepsKKa aHTMOKCUAAHTHOM CUCTEMbBI ANYEK.
3aKknioueHue

Abd-Allah et al. (2009) nposenu ybeamntTenbHoe aKCNEpPMMEHTaIbHOE UCCNed0BaHMe, AEMOHCTPpUpYoLLee
PO/b L-KapHUTMHA KaK MOLLHOTO 3aLLMTHOMO areHTa Npu TeCTUKYASPHOM BOCMaNUTEbHOW NAaTONOMMK. YYUTbIBAA €ro
6e30MacHOCTb, AOCTYNHOCTb N 3QEKTUBHOCTb, L-KapHUTUH MOXKET PacCMaTpPMBaTbCA Kak NepCcrneKkTMBHOe CPeacTBO
B TEpanum BOCNaanTeNbHO-06yCN0BAEHHOIO MY»KCKOTO becnaoams.
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