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Effects of lindane on cleaved caspase-3 expression in spermatogenic cells and serum luteinizing
hormone and testosterone concentrations in rats CAO Hong-ting®, SUN Zu-yue?, ZHOU Li? LUO
Yu-zhen®, ZHOU Jian®, WANG Ling®, CHEN Jian-mao®, LI Xiao-yu®, SONG Qi-ru*® (1.a.School
of Public Health and Management b.School of Animal Experimental Center, Ningxia Medical
University, Yinchuan, Ningxia 750004, China; 2.Laboratory of Pharmacology and Toxicology,
Shanghai Institute of Planned Parenthood, Shanghai 200032, China)

Abstract:

[Background] Lindane is the gamma isomer of organochlorine pesticide hexachlorocyclohexane
and can damage male reproductive system.

[Objective] This experiment investigates the effects of sub-chronic exposure to lindane
on cleaved caspase-3 expression in testicular tissues and serum luteinizing hormone and
testosterone concentrations in male rats, aiming to explore the mechanism of lindane-induced
male reproductive damage.

[Methods] Forty male SD rats were randomly divided into five groups: solvent control group
(10mg-kg™ corn oil), positive control group (100 ug-kg™ estradiol), and 3, 6, and 13 mg-kg™ lindane
groups. The rats were treated with the designed dosages by gavage once a day for continuously
eight weeks. After 24 h of last exposure, the rats were weighed, and after an overnight fasting,
the rats were anesthetized with 10% chloral hydrate and dissected to determine the cleaved
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caspase-3 protein expression in spermatogenic cells and serum luteinizing hormone and testosterone concentrations.

[Results] Compared with the solvent control group, there was no significant difference in body weight of rats in the exposure groups (P>
0.05); the sperm density of rats in the 13 mg-kg™” group decreased (P<0.05); the sperm survival rate decreased and the cleaved caspase-3
protein expression level in spermatogenic cells were upregulated in the 6 mg-kg™ and 13 mg-kg™ groups (P<0.05); the serum luteinizing
hormone concentration increased and the serum testosterone concentration decreased in the 13 mg-kg™ group (P<0.05). Compared
with the positive control group, there were no significant differences in body weight and sperm density in the exposure groups (P>0.05);
the sperm survival rate increased, the protein expression level of cleaved caspase-3 in spermatogenic cells decreased, and the serum
luteinizing hormone concentration decreased in the 3 mg-kg™ and 6 mg-kg™ groups (P<0.05); the serum testosterone concentration in
each exposure group increased (P<0.05). The testicular pathological observations showed that the rats in each lindane-treated group
presented varying degrees of testicular damage, including increased seminiferous tubule space, disarranged spermatogenic cells, and
decreased sperm counts; the rats in the positive control group also showed enlarged seminiferous tubule space, reduced sperm counts,
and spermatogenic cells in the lumen.

[Conclusion] Lindane may regulate spermatogenic cell apoptosis by upregulating the cleaved caspase-3 protein expression in testicular
tissues, leading to decreased serum testosterone level and spermatogenesis in rats. Under these experimental conditions, lindane may

cause less endocrine disruption in rats than estradiol.
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SYHERTE  LIEMHSERNRETE8EN
FYHEEFEFE (LDs) B9 1/20~1/5, BEFIEH 8]
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HIEIGENEFIZA. PHIELHRE D513 mgkg™
(1/40 LDso) « 6 mg-kg™ (1/20 LDso) o #RIESCHR B IR RALH
HIHARA R Y, 1R BRAMEXTERLE 7T 100 ug-kg i —EZ4H,

EERBEEBESHRADEEANRWWR, FERH
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B[ES : SCXY () 2015-0001. B AR RIAFEBEN
21~24°C, BXF8 E 60%~80% HYIF 15 H, 1&E M 14 171 7+
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BETEZ) , 3. 6. 13mg-kg MATZEH, BMI R
BT E K0, BB RFTERENMKNT M IE A
&, BRMMEARAEHICR, KIEARAERSES

www.jeom.org



510 #4455 J2 &% | Journal of Environmental and Occupational Medicine | 2020, 37(5)

YIHERNEBTIE, BRES 1R, EEREsAE, 1R

HAEIKEHBINKBH, 25K 24h FFEXRAEEH
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1.5 SREBLHNZERN cleaved caspase-3
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[ % 471 cleaved caspase-3, LA PBS#1T20015#% %),
ERMEBIOmn GEACKEER ; F2XREH, E
32 30min [FEIN =1, 37°CH¥ & 30min, SEHIDAB &
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AMRIE R, 23013500 r-min B0 10 min (B0
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0.05) ; SPEMXTERLAHELL, 3. 6mgkg HARIEFF
EELEF (P<0.05), ERFBARBFEEERLTAITE
B X (P>0.05), WK 1o

K1 MPARSHABEFEERFERNRM (xts, n=8)

2zt BFZE /x10° mL” WBFEEE/%
AFISTERZA 11.84%7.28 91.633.34
BRMEXTERZE 4.51£2.64" 68.8846.58"
3mgkg" MR 7.86+2.41 86.00+8.62°
6mg-kg” #FIA 8.30+4.14 78.635.78"%
13mgkg” #fI4A 6.41+1.99" 70.13+5.89"
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537 EAMEL, 6. 13mg-kg? £H cleaved
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3o
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0.00 \ \ \

AF BRI 3mgkg?  6mgkg! 13mgkg?
XPERLH SHEE  MAE M MA4
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AT EREYHRER BT HITE S8 (caspase
KIEEE) KM, caspase R —HIFE 4
PEXRLREBRNFMIIULERR, EXEZOKA
7 caspase-3 1%, caspase-3 TEEW AT R UABTF MR L
B5 -3 (procaspase-3) W XN FERY, HAMZ T
CESESHRIET, AT M B EEN caspase-3,
Bl cleaved caspase-3™, M & 1EE A /KEEIEA,
5| & DNAIREFUAT B, AR E R KA, cleaved
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REAEIFRE cleaved caspase-3 fHMEFRIA S T A7
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A3 BR 4R J1F A DU cleaved caspase-3 I R IX,
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