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Effects of mixture of emamectin benzoate and beta-cypermethrin on biochemical indices of
testis and sperm quality in male mice LI Yuan-yuan®, ZHANG Yuan-yuan®?, LI Jun-xia?, KONG
Chang?, CHI Hui-min?, XING Jie?, WANG Fei®, SHAO Li-jun?, ZHAI Qing-feng? (1.Department of
Neonatology, Maternal and Child Health Hospital of Weifang Medical University, Weifang,
Shandong 261011, China; 2.School of Public Health, Weifang Medical University, Weifang,
Shandong 261053, China; 3.Weifang Municipal Center for Disease Control and Prevention,
Weifang, Shandong 261061, China)

Abstract:

[Background] Mixed pesticides are commonly used to kill pests in agricultural production, and
the prominent problem of pesticide residues in food seriously threatens human health. The
mixture of emamectin benzoate, a natural macrolide insecticide, and beta-cypermethrin, a
typical pyrethroid insecticide, is a commonly used mixed insecticide for greenhouse farmers.

[Objective] This experiment investigates the effects of mixture of beta-cypermethrin and
emamectin benzoate on biochemical indices of testis and sperm quality in male mice.

[Methods] Forty clean 10-week-old male Kunming mice were randomly divided into four groups, 10 in
each group: normal control group (peanut oil), emamectin benzoate group (1/20 LDs,=5.465 mg-kg™),
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beta-cypermethrin group (1/20 LDs,=4.65 mg-kg?), and mixed group (5.465 mg-kg* emamectin benzoate + 4.65 mg-kg™ beta-cypermethrin).
The animals were administered by gavage once a day at a dose of 0.1 mL per 10g of body weight, 6 d per week, for 5 weeks, totaling
30d of exposure. The content of malondialdehyde (MDA) and the activities of total superoxide dismutase (T-SOD), glutathione peroxidase
(GSH-PX), lactate dehydrogenase (LDH), and acid phosphatase (ACP) in testis tissues, as well as sperm count and sperm deformity rate
were determined on the second day after the designed intragastric administration.

[Results] There were no significant differences in spirit, activity, diet, and physical appearance among the experimental groups. There
were significant differences in GSH-PX, T-SOD, and LDH activities among the groups (P<0.05), and the mixed group showed a higher GSH-PX
activity [(117.20+51.76) U-mg™, in terms of protein, thereafter] than the emamectin benzoate group [(71.37+11.16) U-mg™] (g=4.08, P<
0.05) and the beta-cypermethrin group [(76.84+36.29) U-mg™] (g=3.59, P<0.05). There were also significant differences in sperm count
and sperm deformity rate among the groups (P<0.05), and the mixed group showed a higher sperm deformity rate [(28.50+1.85) %] than
the emamectin benzoate group [(20.20+4.21)%] (g=6.91, P<0.01) and the beta-cypermethrin group [(23.75+2.99)%] (g=3.96, P<0.05).
The results of factorial analysis showed that interaction of emamectin benzoate and beta-cypermethrin was significant on GSH-PX activity
in testis of the mice (P<0.05), and the main effects were significant on T-SOD activity, LDH activity, sperm deformity rate, and sperm count
in testis of the mice exposed to beta-cypermethrin (P<0.05).

[Conclusion] The sperm quality of mice can be reduced by both beta-cypermethrin and emamectin benzoate. However, there is no
interaction between beta-cypermethrin and emamectin benzoate on sperm deformity rate and sperm count in mice.

Keywords: beta-cypermethrin; emamectin benzoate; sperm quality; oxidative damage; reproductive health

ERRERAHTRBEENRLEFPFERNE
EIR, RIS BYIRETLE RIE™ EEM AR
R, RAZTIMEERND BRFEITIEE, FHIE
WIEEBBMRGM. 2. F%ic. £6. KN RET

XTI E 45%~60%. S/ NEREN 2 R 4AH, B4 10
R EEXNRA (EEH). F4EA (1/20 LDs=
5.465mgkg?) . BB HEELH (1/20 LDs=4.65 mg-kg™) «
JEBC4E (5.465 mg-kg! FRLEEL +4.65 mg-kg' BUEEH

Fd12, SBRFREURKIF ONATEMLS, &5
WBIERTEAS IR FRERRS, B FRATHE
SIEEKEF R AEISSE W, ANRMARTHRIBAE R, 1E
BERREFENR, REBREAUARTE, B8
AERNRAEMERR. FREMERZFRR
(B LER) . RBRRURERFHES Y, HhL
AN BUIARFEEICRNER. REHEE—M
AT RBERAREF, BEME 8% KE. )]
REEFMR, SMARREE —LHEENIFRRE
RRRF, RRFUELCREARES—E, 2—HERN
SR TIE A | BEINBR R EE R R R, B
BEXBUARWEEESENARRS, MXTHRYE
BEESHNMAREIEEFTTHER. BEREEMR
BRI, BRERAIMEI I ETE R R
BHEXIRE, TFARELHNHERXRSEFANMARR
Bo AARIMRITRLERNSHRARREINEER
AUBHRBEFRENFE, ASBERRITRT
RN RARE TN R ERE A,

1 WREFE
1.1 SIS ERRBFHE

WeiE 40 R 10 AR EERBREEER/NRIER
KT, 1KE 15~20g, HHIHEF R Oie 4
[ZH¥EH&IES @ SCXK (&) 20050015], Ft55 /1%
O ECHIRVAR AR LR, sh S =08 18~22°C,

fig) o RS HHREEHFERAERELRS T,
KABBHEAHITRE, 8R1RK, EBEENE10g
HE01mL, BARS6d, Hits5HE, RREH304d,
EREE22ANERARIR/NRHMIEEREIT,
FEMEPSHIRKRRI, BRAND . IFIEEE
CRAAMESHYRFRSFTX 3 Z/NENEEKRIE
WHEBX. AAREESE T AIRAAFIAATALE
53R, T T 1/20 LDs (E/RECRENE ; FE R
MFEEZETHRAEFEAEN BRI REZARE
FIEAMBN KD U FERRTYR A, BOEEFEE
KB FERIEE 35S RN B AIARERE 7 H#HIHE
F A ERE XL shY) E B ERIE,
1.2 AFIS5YE

A Z B& (malondialdehyde, MDA) X FI &. 28
S 1Y L B8 (total superoxide dismutase, T-SOD) i
FE. SMHEHRKIENCYEE (glutathione peroxidase,
GSH-PX) IHFIE. ERMEBEERES (acid phosphatase, ACP)
&, A SES (lactate dehydrogenase, LDH) it
& (FERER, PE), IVCEhRFAFZRYS (Tecniplast,
BEAH), FYLYs-150L1BRK A (L REBE, F
[E) , Multiskan FC E§AR{X. SORVALLIEIRIZ RE D\
(Thermo, EE),
1.3 /MNEEHALEF T-SOD. GSH-PX. MDA, LDH
F1ACP BYE

RKRFFHERFEFE2RAFENR, AEFFHZ

www.jeom.org



806

#4455 J2 &% | Journal of Environmental and Occupational Medicine | 2020, 37(8)

AEFRE, IMNKEREKFES R RE DA
10% WERARDEK, ARERERZHMETELD 10min
(2000 r-min?, BiOvFER 10ecm) , BN EER, FEREN
R & N E 22 F14H 25 51 GSH-PX. T-SOD. LDH. ACP E§
SEMEF MDA B 2,

1.4 NEBFEFRELN

141 BN RELEREBVNE—MIKHE
B, BT 1mLFUE 36°CHIAE IR K BT FE H IR
A, F35°CRUBFETIEE 5~10min, AGHRNERE
I, FIREFER. 2BHARARDINBRER
B UBERE T mMARIT IR £, BEMEITE it
BHE=ARNWERFERTHETHEFIIE

142 BFEEFELE RUBBFRRBTERR

BRE—, . BART. BEEE S5 min. TIE.
2% RO E2h. HEAE. BT. RASEBHREE
500 NEENET, ERBEEFREH ITEETH
R, BB TFEIELINES (EXK. TER.
Wk, oK) BENERE (BH. 72X WE. TR
%F) MEENERE (258, TR, BRDF),
1.5 #itESR
K FA SPSS 17.0 H1THRIT 4, T 2RI LU xss
Ko ZHBNLRRARRESERDT, WHER
35, MFTHARK, ABRIRRALLIRE B ETTXA
SNK IR, &5 EFTTH A Games-Howell 1038, KA

i

22 AR IRITR LRSI
ﬁﬁo *ﬁgﬁ7k>ﬁ a=0.05,

MAEERIZ B

2 %
2.1 RHEHNESHIAHENNREHENIERD
=20

ERWARPSIEARMRENEEH. 0.
NBERGKSHPEER, HXR1ANL, FHEHA
£3FA GSH-PX. T-SOD. LDHEEEHZEZRABRITFERNX
(GSH-PX : F=44.42, P=0.024 ; T-SOD : F=3.33, P=0.031 ;
LDH : F=3.45, P=0.027) . A EHACH GSH-PX BT
ERZEEh4E (g=4.08, P<0.05). &R EHEEAH (¢=3.59,
P<0.05), AN MERER, FLESNESHREEE
RENNEENAL P GSH-PX X BEEREFEESIT
FRNX (F=10.07, P=0.019) , WEMIEGHNRE/ERF
FEHRITEEREN ELRLHRLSERLT, aNas
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Table 1 Effects of emamectin benzoate and beta-cypermethrin on biochemical indices of testis in mice (xts)

483 R GSH-PXEIE/ T-SODEME/ MDA R / LDHEME/ ACPIEIE/
(Umg™) (IXEBIT) (Umg™) (IXZEBIT) (umol-L™) (ug’) (UZEHI) (Ug") (IUZEBIT)

S$EBLH 10 218.06+24.11" 24.57+1.04 1.45+0.21 4469.95+324.24 47.01+18.24
FRLEERAA 10 71.37+11.16" 24.2640.63 1.55+0.32 4518.12+566.01 34.72+16.80
BN EEEEA 10 76.84+36.29" 23.2742.80° 1.210.44 5162.78+594.79" 41.78+11.28
Bt 7 117.20451.76" 22.27+0.91" 1.23+0.44 5092.35+422.49" 38.61+13.24
F 44.42 333 2.04 3.45 1.14
P 0.024 0.031 0.128 0.027 0.349

CF] o . BREESHEMEMRL, P<0.05 ;b : FEHNSMR T HISRICRENRZ AN, P<0.05, # | SXIERLAMELL, P<0.05, * : 5REC4HMELL, P<0.05,
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EREERITERX. HPREABETFBREEXSTH
#E 4 (9=6.91, P<0.01). BN EEHEH (g=3.96,
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REEREXNNREFEAE (F=0.93, P=0.652) HItEF
TT4K (F=1.68, P=0.414) IR BEEBBIEXARITFE RN,
MR EHIEREIIEFBEAZE (F=8.62, P=0.008) I
FEFITER (F=3.23, P=0.036) EMRMBELRITFEE N,

K2 RHHNSYUEIFEITNEEFRENFM (xis)
Table 2 Effects of emamectin benzoate and beta-cypermethrin
on sperm quality in mice (xts)

A3 n FEFIT#/x10° YEFBTLR /%
X HRLH 10 362.50£105.95 15.55+3.82"
FR4EERAH 10 235.00+183.76" 20.20+4.21°"
BN EEEEA 10 145.00+38.73" 23.7542.99""
JRECZH 7 107.50+22.17" 28.50+1.85"
F 9.14 21.46
P <0.001 <0.001

Cla: EMEEHENEMR, P<0.05; b A EMN, P<
0.05, # : S53FFRLAMALL, P<0.05, * : 5IEEI4AMELL, P<0.05,
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