TR 2:4] Journal of Plant Protection, 2021, 48(2): 458-464 DOI: 10.13802/j.cnki.zwbhxb.2021.2020080

Z YL 30 B H R AEZ EEA S A = AR R K FE RS2

Vi EE? B ERF OEAET XBRE"
(1. FENV R A B A5, dEa 1001935 2. Jb Rt Hi 2, dbat 100007)
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Effects of multigenerational domestication on the baseline of gonadal hormones
in Brandt’s vole Lasiopodomys brandtii in the non-breeding season

Qiao Yanting' Piao Zhiyan’ Qiao Yuehan® Li Muzi® Wang Dawei” Liu Xiaohui"”

(1. Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100193, China;
2. Beijing No. 5 High School, Beijing 100007, China)

Abstract: To clarify the impacts of the domestication process on the reproductive activity of Brandt’s
vole Lasiopodomys brandtii, the change of gonadal hormone levels in feces among lineages with differ-
ent durations (1-month, 3-year, and 10-year, respectively) of domestication from autumn (November) to
the following spring (March) were detected and compared with using radioimmunoassay. The results
showed that 10-year domesticated male voles displayed 3.5 and 13.3 times higher testosterone levels
than 3-year and 1-month groups, respectively. Similarly, 10-year domesticated female voles also dis-
played 2.0 and 3.7 times higher estradiol levels than 3-year and 1-month groups, respectively. More-
over, the increase of testosterone levels was higher in the two long-term domesticated groups than that
in 1-month group during initial mating period (January—March). These results indicated that the inhibi-
tion of gonadal activity in the non-breeding season was attenuated along with the prolongation of do-
mestication and gradual adaption to the stable housing conditions, which led to the change in the plastic-
ity of reproductive phenotype.

Key words: domestication; testosterone; estradiol; Brandt’s vole
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AR ZR TR Bl A e R PR A R 2
VAT A = YA 7S %4 (Bronson & Perrigo,
1987;Nelson et al., 1990) ., ¢ JE ] JEEE £ W) FlK
4345 K T (Bradshaw & Holzapfel ,2007) &34
ZHHARASE AR N E LGS A SN IR
PR AP AR CER) 3™ 4%
AL P IE AR 5% IR AR BE 0% 8, B K AR RHAR 1Y [R]—
KIUF- S 1, S el 4l e e 2=, - R 45
A T7 In], i B kIR Z (Karsch & Foster,
1981 ; Bronson & Perrigo, 1987) . i & J& % — /-

SEMR R, 3 B A I R b T —AF R s
2T, ik e sl (A 23 5 e B I B (XL
A,2009) . JREEAS LA AT LS RT sl R 2 B hE
W Ga A4 i [R] (Caro et al.,2013) . EHIPLE
T BhYIRE AR, AT 0 2= P sh AR AR
b RR T 34 0 2 A 7 14 (Nelson et al., 1990) , iX
LB PRI PR - (i A5 46 FRSAE N R1F 2 /NI L )
() B0 2 PR 20 XA R AE i 2
Jt 9 W 5 (Fleming et al., 1988) . 75 Z= 15 1t Z 5 &
W, S fa i 3 W B AL AR 22— gl SR TG 1 A
A B I 2 A, I P R 25 4 LA SR ER K
% BN AR K (Bronson, 2009) .

ST YESEEAT O 5 AR R AR K
WEE R EE R 3058 22 e 2 R BEUR GAh A R Yy a]
B 51 . W 2 BRUSE Peromyscus 1) JL
Tl BRASTE 1 25 B b DX R AR AR A I 200 B, TN e
R4 i b X 245 1] F (Bronson & Perrigo, 1987) .
Ytk w] LAAEAR SRR S b 2B s ATk A B AR
AFRI, o AL % EHE PR (Wilkins et al.,2014)
SRR R KT PERR N SIS I B R R
G BB AT AR R R YL S A & &
A B &g 2l A (Belyaev, 1979; Lincoln et al., 1990;
Wilkins et al.,2014) . W5 A b5 B8 SRR 4 F
s PPN 11 ] AR &R, TR ) R i 2 b DX () i
FAF AR EA I A S A e — A A s
] 4 4= (Lincoln et al., 1990) . Yk [RIFES 5 LK
MBI AT AR A, AN BT A48 5K IR Rattus nor-
vegicus TE LI A T 4 25 AGAUS , BILE R
SEL W O, hE 3 Y K (Albert et al.,
2008 ) ; B LA L Apodemus agrarius 7TV Fj 4 -
BRI 2 I 2 B e 0, AR A B 2R 1 IR
BT W, T AE S0 I PSR AR ) A AR ] g
(TR, 2012) . YL S = s s 1, =
R IUE K, B2 K P 5, 40— 28 5 2 (Prior et

al., 2017; Jensen et al., 2019) . 4% 3¢ (Lincoln et al.,
1990; Santiago-Moreno et al., 2005 ; Martinez-Fresne-
da et al., 2019) X "5 15 2% 3h ¥ (Kiinzl & Sachser,
1999; Zipser et al.,2014) %5 . B fk th mT $2 we i iy
FLah Wy i)k — K- (Perez et al., 1999) , {HJE, 9l
A AN Bl B MR A0 S e S 75 ELAT B TR 2 2K
o H R ANTERE

10 < H B Lasiopodomys brandtii 1 3% [F] 223
AT T R RN IT-AS DR iy SR B Ji X o K A
R e i S R BB (iR A2, 1988 ) o A TG il
B U] 000 2 PR SRR, L B 2 T A
RRAE 3 A2 8 R , M Mt o o I A 21 ) S R
WMEKES  7EE M E AR R 205 D)
(i R 41 25, 19985 i 8 2% 45 , 20025 TR Hi 4%,
2010) . 7E ARG T I B A B SE A5 A - mT LA
2 A TG H RS 5 Sl A Ta) A B 2R K (58
TRAF,2004) . AU ATHIMES &, A= N A
T A EG BRSO B 2 i B A (L
BAERF A SE G, A AR AR 4R IR
A BARTE A2 I S IR G, DN mT BE 2
DA T B W 1 1 s PN PR T B A TS M e
R WA AN [RGB )46 T 2 PR 170 S 2
S RS AL AR RCR I E N SR 1A
3 AR 10 4F 3 /AN [R 94k A 04 A1 TG H BRI, 1
TG e B A v ) M R 2R KT L A I CRK A&
) BN EFHAIN (5 22) 7Rk 72, 0B 9 B Xor
A TG B A ISR RS2 e, LA i) B BRS¢
B BT P58 PR 1) 3 o 1 A A

1 #R57E

1.1 w8

PB4 - I P AR TG BR32A AR AF (9 (R 1R
2 LR SR DUE R A Bk, = IR 44 1 R
H ARG IR IR (20£5) °C, K RN FH b 5T By
WA B PR SR A F] . AT IR ECEAYEA N
52t ¥R DX R il B R B i X S AR B 53
34, 10 F A MERESS 8 H, SR A H 2006 4F , 755 5%
FFE 104, AR 20 1L L5 3 AR LA 45 8 1L,
FEAHH A 2012 4F RS0 0 S 4R 5 3 4 AR 2 54K
1 HAMER 7 X MRS 2 H 2015429 A 43R5
FEAA G HEA TR

TR SRR « 52 R ISR i 53 Bk R) 2 R e —
P TICS B e AT ikoR &, AL B SR AR M BAR A R
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T AU R, 755 Qiagen /A F] ; Christ Delta 1A %
FHL, 75 [F Osterode 2 7] ; DEM-96 ri140{% , & HE A
JALHLF AR TF A A BRA W 5 AG22331 B0 0L, 12 [
Eppendorf/A ],
1.2 Ak
121 HARERAEEPRELSTHMNT

RIS T 20154 11 A 15 HIF44,20164E3 H 27 H
S50, 2016 4F 1 H HT & ISR 1 A1 IG H B (E
FEh 782 AN 3 T #5081k, JEIE 123k 1k
FEIFIE] A 15: 00—17: 00, W AR 43 5)Ks == 9 94k
1 H 3 AFEHT 10 4 0 i A EG ) BROME A BB Hk o T
1T TR K 320 cmx 55 180 cmx 5 140 mm
1) 7% G R E 2~4 h, B MERIEE 2 1.5 mL
fiF A, T -20 CORME TR IT A REA IR SE e Je e —
TR TR

FEAE R B BCRAIN 2 BERE A i 45 (2016)
ik o PR B 2SR S E-80C R T AL R T
24 WDl b B FEEREARFREC(100£15) mg, LA
5 mL WCEEE T 1AL B 2 4 mm (1) 58X 2R 1
1 mL ZE187K , e 3 e ] U (U AE 20 Hz Z51F T
&% 2 min, IMA 2 mL ZFR 416, IR IR 5 10 s,
FEANIE 3 min; FFE TR SIS WERIRE 10 s, 7E4°C |
200 r/min Z50F FHEEAI 1 h  BUR IO 4°C KA i e
1 h, BUH IR 415 LA 10 000 t/min 2.0 3 min;
Bl mL FIEWRBAT 15 mL .08 0, i m AT
Ji =20 CLRAFAE

ZEFTINA 1 mL BERRZE thEh sl 2 0, BRI
BROIHAES T KRR AERE A= D Y
SRS g8 3 A o e R S S B
&b R AR AR AS s S8 034821 J5 L 37 °COKIR
1 he FRFTAERFINASER G RS, SRS
15 min J5 P4 3 500 r/min &5.0> 15 min, 7 i, 0
T UTIEY) Rl A TR BRI 2 A, i o1t
BRCASCARGE I JEL v R S B i, TR SR M
o MRS E=EWRE 1 mL2EF . S2Em
W T 1 I B A K R S R A<
10% , 4t 48 5 R EU<15%.
1.2.2 A58 B An B s A0 B K B RO A 0 B

F T a0 3 A T A AR HESE , 343 it Ak
B R AT IR, DL S S AR T AR
| T i — O RAE B ] S R A D . SR
Y E , Fe ORI Z 1 AR AR A Bl B S
JSABBEIEAT T . B LB BE 11 A iR Ko
HORFE A 11 H 15 B 22 HAI29 HEEA, 104E4 |

AL T H AREA T HERRAEA 3 3 19 .22 #1134,
W BRFEA T 21 16 T T A4S 55 2 BB 12 A A1),
R TR HREER %, B E 126 HF13 H
FEAS, 1044 3 4EZH AN 1 LREA e SUREAR 43 1)
R 14 14 F1 104, e BRFEAS 73501020 15 .16 Fl6 45 5
3PTEL 12 A AL IR E K A A E 12 A
20 H 127 HEEA, 104541 3 4R41R | H dAEAS e
FUFEA SR 13 .10 F 6 4>, ME BRUFEAS 4351128 14 .12
I8N EE 4B B 1 7 e E R el , % 1 A
10 H .17 HH124 HAEAS 10440 34ELH A1 1 H 4HAE
A Fp e BREEAS S 51 18 .6 F1 6 4, il BRUEEAS 2351 Ay
18 3 FN 74N 55 S BB . 2—3 A, IKIHE K38 s
B HGA R R K B2 H 28 HFI3 A 27 HAE
AR 10 AL 3 AFELUR 1 H AHAEAS P e SRBEAR 23 531 A
12 3F1 34>, MEBRAFEA 1 R 12 2 154>
1.3 I\

TR 28 %5 B A5 Pk 4 A B R FH SPSS
17.0 A4 74815341 . % FH One-Way ANOVA J7
T XF [7] 2 P AS [T ERORE B[] 55 500 LA B A TR BRURE R
() 5 3 A B A7 22 5 W B MR AL s R R ST AR AR ¢
G566 ) — SR A ) [ 557, 2 2 B0 i A 7 25 57 bk

2 BER55H

2.1 AREYHLEHC T 0 R 2R S 2R

75 3 29I HE BLrh , 94k 10 45 21 e B Py S R 7K
SPAE A B ] A X fs AR 1 T AN AR, 3R
W1 SRS R ZKCF BE IR g i s . 11 A=
WAE3 H B4k 1 ZH 10 45 20 b BRI B2 R KO- 1
Bl = L S IR 5 s (1 A 4 2 F,,=4.086, P=
0.008; 104F4 : F,,,=5.639, P=0.001) . 3 4L FR A2
PSRRI — B AR R S BIE A 2 0
BRHUT B I, T AR 224 2—3 A i 7t Herh ik 1 A
ZHFN 10 A2 A SR KOSP4 1 A B i 8 T v o e ]
oA, 5 A (1B 3 20 Afl B Sl AP (1] 1 S B
225 (P<0.05, K1), 78 11 A Y4k 1 0 s 52
P AT 2 KT YA 10 AR AL AN 3 4P 4, i FE 46 20,
B (12 H) 94k 10 45 25 0 SR S2 R 7K - 2558 T
Ytk 1 H M3 FH  IELREFEY (1—3 H) IR
QYA B2 S . RN RS & Tk A
A BT I SR P AR AT, B AR B R AR
OB DITITTE )| 8

BRI 11—12 J A5 B3 A S 1 4 T A 7K 1 B
S} HEAT He A, 5 R W Ak 10 47 20 fi B A S ) 5
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HOPH80R 355. 5 ng/g, 3R EYIME 34E4H(102.3 ng/g)
Yk 1 H 41 (26.7 ng/g) 14 3.5 5 A1 13.3 4%, Fh 7 %L
(333.7 ng/g) 53 5l & WI4k 3 4E 41 (69.3 ng/g) F 9l fk.

1500

1 H41(15.8 ng/g) 1 4.8 5 F1 21.2 4% ; Wil 4k 3 4F 4119
-S4 B50RD T S B0 4 0 2 WAk 1 4LAG 3.8 FF AN
44F5(F 1),

—o— 10 #F4H 10-year group
—m— 344 3-year group
—A— 1 A4 1-month group

1000

L1 & & Testosterone content/(ng/g)

500
C
bW by % \C A
0 * T — > ]
118 12H LA 12 A TA 18 2—3H

November Early December Later December January February & March
WL Collection period

E1 REZBFEFIMYMUHKAHEFRAREEFDEMISENTL
Fig. 1 Fluctuations of testosterone concentration from autumn to spring in male Brandt’s voles experiencing

different domestication periods
Pl b 8Os S P SR AR DR o AR R I TR) B AN () 7 B 3R ST AR AS ¢ K 0 EE K B0 7 P<0.05 /K122 57 12 % . Data are
mean+SE. Different letters at the same time indicate significant difference at P<0.05 level by ¢ test.
F1 11—12 AR R EREFEPHERRKEHES PLE

Table 1 The means and medians of fecal gonadal hormones in male and female Brandt’s voles from November to December

b PREH

S il & & Testosterone content/(ng/g) fE [ & Estradiol content/(ng/g)

Treatment group SRR bR TR MeantSE H 4 Median SRR bR TR MeantSE Hhii % Median
1 444 1-month group 26.7+4.3 ¢ 15.8 16.124.9 ¢ 9.6
34F4 3-year group 102.3+15.5b 69.3 30.0+4.1b 19.0
104F-4 10-year group 355.5+414 a 3337 59.7¢11.2 a 28.0

B A AR LR o RS AS [R] B R ST AR ¢ K I8 U A U8 7 P<0.05 /K22 57 1 3% . Data are mean=SE.

Different letters in the same column indicate significant difference at P<0.05 level by ¢ test.

2.2 AEYIMLEHE T R — BE & =2 R0

5 Bt SR AR, 3 4 9P B A e — K
LR 10 4R At , i 94k 1 20 5 e AR , 2B
W B I i 2 A S g 8 A s . 11 A
FAE3 YL 10 4520 0 3 47 41 Mk SR E s
RIS (104E4] . F, ,=3.014, P=0.023; 3 4
4. F,,=4.777,P=0.003) . FEF 1 H 3 4
W KA 2—3 AR E T . i,
SIS R B 3 2H 9Pl B A o — P /K VA7 A (R
P W 22 Sk . Horh WAk 10 45 2E 0 R e —
Pt /K SV-AE T A B ) B 2 B 35 i 9l 1 A 41, 94k
3AF M B E T IO AR 11 H RIBAE 2—3 A 3
T T A2 (E12) , RN g = 1 M R
P B P 0 AR ISR T (ER AR T i B A e
SRS AR AR R B /)N

TEH11—12 7 AR ZFE e — fstih T A A
X HEAT HeAsz, &35 SR WAk 10 45 2H i Uiy e — i
O ECR 59.7 ng/g, 43l EYIE 34F4H (30.0 ng/g)
Y1 H41(16.1 ng/g) 19 2.0 15 F1 3.7 %, v o7 %k
(28.0 ng/g) 7 A& 3 4-40 (19.0 ng/g) F9I{E 1 H
21(9.6 ng/g) 11 1.5 F5F1 2.9 4%, Wil 1k 3 4F- 20 1) F- 55
R BB S YIAE 1 H 4100 195 A1 2.0 5 (1) .
3 Tt

ENIE L e A L (B Ry R e
G B S2 B AR IS KO-, ELBE DA 1] B 34 i i
Tt AR 5 ZATTEMFL S A L2 o 45
R—2, YL R Cavia aperea f. porcellus B9 Ifil

1A SR /K P28 35 1 T T A RS P K Ca-
via aperea (Kiinzl & Sachser, 1999) , JU H.7E % % 1]
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FLH B 5 (Zipser et al., 2014) ; Y4k A4 & F L F
Ovis aries Z 5 1 (1) 52 TR 08 (B0 AN JE 25 58 1 119 52 [
A AR 5 TP AE RIS 2 Ovis musimon , H 5
L H 425 K (Santiago-Moreno et al., 2005 ; Martinez-
Fresneda et al.,2019) ; iff Y4kt & 3 $2 T+ T HEPEBE
i ¥ 4E Taeniopygia guttata 1) 521 7K SF- (Prior et al.,
2017) At &4 JLYE S Apteryx mantelli 7 Z 58] 97
G AN 7 430 %) 22 7K SF- (Jensen et al., 2019) ., |
B, ASBIFSE A 2 2 PN 9 55 B 2 4 v M A G T
RUME B AR K-, S B Bl A YIRS 38 i
FEF AR H EO T Sh ) Ak AR G H T A

b A Perez et al. (1999 ) ff 53 $z 15 il 14 7 28 114 o —
P ARSI 2 1 B A A, 25 5 i i 1 e — et
KA X ARG —2. 53 5b, Lincoln et al.
(1990) Fl1 Santiago-Moreno et al. (2005 ) fiff 57 45 & 3=
Y, DAk A 2 b 3 AR S P R e P 2 A
PR B, T SO B R KT R AT BE AR ke B2 TR
PR AR E IR TG, X 2e 25 Ui Ik i
AT DA e 2270 B 2l ) 1) A S M A R
A HNER Sb ) 20 M SRS AR AR
() BFE AR AR BT S X T s B A B R T
YEH.

2507 —e— 1044 10-year group
—— 34E# 3-year group
200 —&— 1A% 1-month group

150

100

50

WE — 35 B Estradiol content/(ng/g)

0

T T
1148 128 kA

T T
12ATH 1A

1
238

November Early December Later December January February & March
e £ERTHA Collection period

2 MEZREEFIAYMUHKABEHFRBAREEFHR_EIENTL

Fig. 2 Fluctuations of estradiol concentration from autumn to spring in female Brandt’s voles experiencing

different domestication periods
P B8 A P A B R AR o A ] I R] B P A ] S B 3R7R 2 S AR AR £ 46 90 VR A 9 7E P<0.05 7K1 25 5 i 35 . Data are

mean+SE. Different letters at the same time indicate significant difference at P<0.05 level by ¢ test.

YT R HR AL T AR XS R A BREE S50, U H:
SRR EEARRE R, YA SR IS T REE S 1
BAER . RBEFE YA ST A A ] R RS
PERR A E o 10 8 CAR I 25 #0 it w J5EAEE i FH Bl Meicro-
tus ochrogaster 52 ILFIAEAE ¢ 1) & & (Kriegsfeld et
al.,2000) , 111 38 C. et L/ 17 K FBLEAS 1 9 %L
T (Aydilek et al., 2014) 5 50% F& FR£x AT L) 5 2540 1
HE M 6 B Cricetulus triton 1] %2 3L & & (Liang &
Zhang,2006) . 4 A] AR5 I RS A EA5 A
A LLE RE P, 5 R Sh WA 9 R R o B Y
S | G A T L 0 25 (Nelson e
al., 1990) . Wf A 75 75 W B Microtus fortis 1) %5 2%
T H B4 BTEFE R B YA FIE Y
TRLPE SR T )97 3 47 5 T4 78 Sy 424 %5 ( Zhang et
al.,2016) o XFPIGANK AL R, 12 HABY)

P A e . NI AR 2K Vaulpes vulpes 1 N2
TR B AR T A AE ZE (Trut et al., 2010) . ASHF
g A G H B FE T3 N & T IR B S/
TEAN, UHOE TR AR ST 8 2 A i &
PR, 3 AT e B s A G B S0 0 A
P E R K o SR, BT A 53 0 EURE o) [i) 255 1
KB RS BT LA, IR 25
SEEN G H BRI PETE S I T 2 5 R 3L
TP E SRR I R I A it — 2P T

TE HARFIRE IR AT Y I SR &5
e BRI ) BT T 0 o BT, > 2 R B 2 A i
PR RS S CIFRFLE 140 d, MR ik £ b 3
o, 2R L E L B Phodopus sungorus 1%
AR T (Matt et al., 1994) o A K RUAY 3222
PG S i 55 RS0 A TR 1 S A R B 10 AR K



24 TrWHEEE . AR XA FG I AR BRIV BCR AR A R 463

0.43°C , I T e T B 42 R A TG BR B iy e A
A, A0 AT B R SO ) & AR R AT, PRt e R
BRI BB T B, IF3E QT 2R (B o
85,2004) o A0 AEPIAR P — L8/ N R A AR
W YRR 32 BN B PR W aE i v B 253, 1%
YRR R = W55, Al Re e 29 sh e 2=y

55 R A H & ZHE R3S (Baur & Sinclair, 2008 ;
Gibert-Ramos et al.,2019) . WIHZHF Y E &
AR A AT 7= W) 6- FF AR 5k -2- R I bl ( 6-methoxy -
2-benzoxazolinone, 6-MBOA ) , 0] I i sh¥h ik %
A, P 6-MBOA H] 82 715 P S5 sh 1 0 2458 )
15 5 ¥ i (Diedrich et al.,2014) . {EAHISE Y, 4
[ FH BRUPEER 7K Bt I s A Aefs 8 o i 32 7
Ty, X AT B BT A E A AR R R e
BER D TSP BB {5 S B, DT A
NI

YA At S R PR 8 R 1) A8 AL A T 1 %L

Y EAE A R RS AT AR ES T HARIRET
Y ZAEAR K, X — i P AT BB o B N I R G
SCILAY (Wilkins et al., 2014) . ASHFIE4E RFEB] 15
10429 20 = NS B PERR DI RERY IS
PERT DL R, Ul LR 28 Py 2 R 4 AT DUIAR R
N IS AR . ANFOLAE S AR L 3 K ki
Fis AT (] 53 A 4B 28 A I, R sk i) ) a8 B 2 40
W] ) A R A A T i — 2 A — 1
(7% 4 (Malpaux et al., 2001 ) , HABURME 55 7] RE 2
PR A Bt 2 2R 45 1 ZE5E F#AIE (Huhtaniemi & Al-
evizaki,2007) . ANHIALER SEANAYFA SR 1 2 /N T BF
A I, A SR AAR 43 1 ) 48 R R A 2 el /b (Wilkins
etal.,2014) . UTHERE, Xf ZR AN B S i BE PR ZH ) L
M2 R R, S KRR 200 & B R R A
FE = YA i 78 v A2 Ak fe KRG e FE A (Carneiro et
al.,2014) ;1 B, A= 8h 5L R | PR R 93 2% 38 [ AH ¢
SEPRURIR 028 3 A DG P A S e i Bk R b
A T B R EE (k78 (Carneiro et al., 2015) . HT,
5k R SRS S A S AR B AT AR A
W AT R R E.
Bgt: AR R A 22 45 1E R sh R R AR R R b 4
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