B, 2021, 41 (6): 721 -730
Acta Theriologica Sinica DOI: 10. 16829/j. slxb. 150477

Blsr A RRIEE RS HIEITAZE X

EFOPT RRG RE ARE L
= RV

(1 Mol BHE K%, Kb 410004 )
(2 BEAB K REAS B E Mo Fasth, DU WG B A Sh W AR 2 T S =S, i#T 610081)

KEER: KREMG; BRMEAT A MR
FESES: 095812 XHEEARIRAD: A XEHS: 1000 - 1050 (2021) 06 -0721 - 10

A study on the relationship between oxytocin level and maternal beha-
vior in captive giant pandas
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Abstract: Maintaining a good cub-rearing relationship is of great significance for the healthy development of newborn
giant panda cubs. Oxytocin plays a key role in this cub-rearing relationship development during the breeding period. To
investigate the relationship between oxytocin levels and maternal behavior, we sampled the maternal behavior of 6 adult
female giant pandas (3 in lactation group, 3 in non-lactation group) at Chengdu Research Base of Giant Panda Breeding
from June to September 2019 by using the focal sampling method, and tested the urine oxytocin level of each individuals
by using enzyme-linked immunosorbent assay. The results showed that the oxytocin levels were significantly higher in
the lactation group (278. 86 pg/mg + 44. 42 pg/mg) than in the non-lactation group. For the two types of breastfeeding
groups, the level of oxytocin in the multiparous female pandas (185. 64 pg/mg + 44. 61 pg/mg) was significantly lower
than that in the primiparous female pandas (465. 30 pg/mg + 82. 39 pg/mg). Compared with the primiparous female pan-
das, the multiparous female pandas had more embracing cub behavior (77.45% + 1.24%) and feeding behavior
(15.22% £ 1. 62%), but less licking cub (14. 26% + 0. 91%) and position adjustment behavior (1. 69% + 0. 29%). Final-
ly, we found the licking cub behavior was significantly positively correlated with the oxytocin level in the lactation
group, and the embracing cub behavior was significantly negatively correlated with the oxytocin level in the lactation
group. The results indicate that primiparous female pandas show more maternal behavior, less individual behavior and
higher oxytocin levels. The results of this study suggest that the different reactions of oxytocin in the two types of giant
panda females may help to improve the refined and differentiated breeding techniques for captive giant pandas in the fu-
ture.
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(oxytocin receptor, OTR) 4% &1 & ¥ 4E H (Crockford
et al.,2013), X HEH LKA WG A SEMETES Y,
083 B B AT A 25 BT i A ) 4 7 R A 42T
FEICAME = 2%, TS BEPEAT S B A, BRI
i 170 Al e R P15 3 B i (Pedersen and Boccia,
2003) FEAEYRA SN WEIIIE], A= Z K T 2
52 R R T R SE® (Levine et al. , 2007; Feld-
man et al. , 2010). 37U EH B4 = 2 nT DL
PEAT Jp Gl 3, AR RS ER 2 A 4724 (Kojima
and Alberts, 2011), WL sl R BATH 9 Ea &
B AR, XA B E 1 7 WA S HAT
Z ) BAA BE B R (Forsling et al. , 1998; Blagrove
etal.,2012),

YR AR T N R AR IE R B R
PRI, WA FOE AR BRSNS AR T &
Sy a] 4 AR TG A GBI EAE, 2010), ANHTEL
WFL M E ST  (IMESE, 2013). FEAIIA R T
e, A2 B, HAE 2RI B
() £5 TR R 77 s 0 S5 0 TT 5 W (Liu et al. , 2000
Feldman and Bakermans—Kranenburg, 2017), A=
Ry Ak 2 ¥, H 85 5 A A 2 B R (Mayumi,
2020). BEPEAT O A i Ak FE AR BL 2 R A9 SEATT A
F (Dwyer, 2014),

KBES (Ailuropoda melanoleuca) ¥ 2 A1 &
S5/, 4 AT BOAT S AL SE HR 52 BIARRPR ), R4
AIREPEAT X gl A A K R R ULIE N 2 (5KAE A
FIERGC, 2006; XUFESE, 2019). FEREFRAMT,
BEEE WA RIIEER, WA LB E 404
PR RS, W B, A R BRSO REPEAT SR IS
Al BE 2 B2 W A AR GE W AT R E (A A
20105 JEAWESE, 2013), = RAERA AT Rk
BRI, DT R Hoflat 25455, anbkvEAT
A5 T T Il A B P 7 2R 2 b ) T e £ R
#2471~ (Szymanska et al. , 2017) fih 57 51 384 an 4%
JEE R0 25 S Bl W) AR I i 4 7™ 2R K F- THiE (Pohl
et al., 2018), M h A5 AT FAK AT 4 (Carter,
2017; Taubert et al. , 2019), TEMEF=FIEA T, £:4h
I R B R, TR AR AR R R 7 (Lévy,
2016), AL, WA SR K AES B S B AT O 2%
RHVAEBKE Z R 565, A B T4 i Bl 3R KR
AR EAT AN R SR B

AR SCE LRI 0 7 Al EVE RS B AT O S

HAE = 20K FER R, BB EAT RIS
BB SE R o WESEMBUE R BB B AR
1y, A= RSP, e, I .
ETEAE R o £ S R CRIWN DRSS R B
Je MUK BARRI R, gl AR ) e 3R
R BB ) AR e 7 A AT LA K 5 2 AR SR A
IR R LR S

1 R FE

L1 WRFE LT RIS 5

WFFE b 50 MUHR R RE A B WIF S ikt . AF SR
X4 6 HOMEME R RS 3 RE 4, 3 RAR™T)
F15 B4y, BT 4F3 T 2019 4F 6—7 1 ik,
W 58 SE A7 8 1) BF 58 %5 42 4 O fl R T R
R (#1).
1.2 FEACRAE

TE 2019 4F 6—9 A W], JH >R £ 2 R,
RAEME] S 08: 00—17: 00, 7F P&l i il 1 T 155
BUT R — U P B S s SR 4 by i ) S i
PR, FRERAEAE 5 mL AP, LRI —20°C 7K
M, BEJE A -80°C VKAR K IITRAT . ARIEAT I
] J2 75 7 2 W% R i LA S AR FLA
TEMFLAL " A7 Jm R B IRIFEAS , 5 LR,
SR A A 0 L 2 M R DR BRI A PR IRREAS o PRVBREAS
it 734y, HrpBIE 124y . GiE0 1500 . R 1643,
HAR ek URUERSESR /3010, 9. 11Mh. AT
Dol /DA 77 22 73 10 1) T A A 2 S G T O B S
R 08: 00—11: 00 W BRBHEA AT 234, W
TR S50 AEAR L R 503 (Leeds et al. ,
2018; Kagerbauer et al. , 2019).

RSSO, 75 2019 4F 6—10 A 73
Bxs 3 KR IEAT 41 45 d AT R E %, 455
B G A3 LS 3 d, B 08: 00—17: 00, WA
G B X BRI AT S S BRI FR S (R A8 s, T
Xf LA A AT A ], LA SR oA . ARt
PRAFRA LN LB 27 hiidsk, AREHK 2
800 ho Z B REA MR AT N RE SCHY AR SC AT Y
(Kleiman and Colling, 1972; ##% &k %, 1985; Snyder
et al. , 2003; fif K H 5, 2015; Rebecca et al. , 2016),
G5 8 LA ORI AT RGN LG A PIRE . — K
ST N BV REE AP B REEAT s — 2R
HBHSMAMEIT R, 13RI TR (R 2).
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Table | Basic information of the experimental subjects

ez o . N R
Fema]egit panda Pedi;?e;%n;mber /f‘g:f%(ifi:) U)f'(n(gl:frﬁle(%r)t) AR Parity BOd}(]I:v;igh[ AUAF Cub

i (JL) 671 12 5 257 Multiparous 108 B Jixiao (9)

MK (CD) 824 8 5 257 Multiparous 112 S Chengfeng  (9)
zye Multiparous 112 SRR Chenglang (?)

Fi[52 (AB) 801 9 5 W17 Primiparous 124 F#f Baoge (8)
¥I7 Primiparous 124 FIK Baomei (?)

ekt (ML) 870 6 5 — 111 —

Atk (FL) 883 6 5 — 106 —

Yelhig (NN) 725 11 5 — 105 —

“—" IR 20194 ER TR T L)

‘— indicates that no offspring were born in 2019

R2 TAEBRREX

Table 2 Behavior description and definition

(RSP S EBATH filiik
Behavioral category  Principal behaviors Description
BEVEAT Ay FHWE R 40 £ LB I 7L 5l & W 4 A E 30
Maternal behavior Nibbling cub The mother picks up the cub in her mouth to suckle or move around
xR JHT S TRTRAN A2

Licking cub

Embracing cub
[ACRIGE
Position adjustment
Posture adjustment
A
Modifying
AT
Putting away cub
MMEET A ik
Individual behavior Grooming
B
Resting

oL
Exploring

B
Feeding
&5
Moving

oAl
Others

The mother licks her cub’s body with her tongue

122 e SIS RS 2 A RCTE VR LI LB R

The mother sits or lies down with the cub in her lap to breastfeed or let it sleep

JHY B RSB A o7

The mother uses her mouth or body to change the position of her cub

R H O SRS

The mother changes its body position

BRESE A, FSECE B AR
While holding her cub, the mother licks all parts of herself

WHETT 2T, TR A

The mother pushed her cub away and refused to breastfeed

SREMEAT R, DARR. BRE (%) $EEE . PR M1

The mother’s comfort behavior is mainly licking, licking the fur (palm), scratching, scratching

AHAF, RS A

The mother does not cuddle, or is lying or sitting still

ITAEIF SRS E B — W IRHT, WREIEREE, AITE & TR K
The mother watched and walked slowly to an object, sniffing or looking, and sometimes climbing a
fence in the den to look

EIRERITT . 1155, SRk, VR KMSEE

The mother eats bamboo, bamboo shoots, apples, water, honey, etc.

WEZINR ., D, #Eh, B, kTN
This includes stereotyping, walking, running, climbing, playing, etc.
B 1347 LAAMAIABAT A, NS FFHE(E 4

Other than the above, such as leaving the stool, etc.

1.3 SEE sk

L DUEHIA R WO BE R 22 5%, YRR LA pe/mg

K ELISA EIE JRIEME = E & &, WH &N PR o JLEFRE I R FH PR S R BRI« B R W
Arbor Assays (K048—H1), FrA #f 5 1) 4b B K A6 ) BE20 1% 55 ma) 96 FLAR H, JilA 0. 05 mL 0. 4 mol/L
LRAIE IE 5 A o ARSI T A5 e B 5 (E B DA UL 7K [ R 2 F11 0. 05 mL 0. 75 mol/L [ NaOH. 7E % I8
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T (25C) B E 15 minJ5, BEFRAY (490 nm) £l OD
5o YAUEFE R T 0. 1 mg/mL BFA K EE & B KI5
ge, OT(EHAKH (PSS, 2011).

SR FH A5 553l i BORE 3 R BORE 2% (1 min) X
M RBPAT BN, L X R AT B &
M— IS REAS , I ISTREAR AT N ZRAL AL KA
WHnl 5T A AT AR BN [ o, B
N ALEIAT R EASR, Fnl/N R, f1 8 f
BOREAR BT 614 (Li et al. , 2020), LA 2019 4F 275
FEAT SR A A B T 5% 6 G2 43 kg iy LA IR il 2L
TEFLA T LR S A F YL W5 WAk
(019 FFE W IR A= 77) 5 277 Ak (2019 AWk A=
7Y, R T AL ] 2 5 43T o
1.4 BAEgitabr

K JH Excel 2016 F1 SPSS 24. 0 %5 4 4 38 143 #r
s, A BRI e EER N FHE + brifEiR
(mean + SE), ] Kolmogorov—Smirnov 5 % 55 4 19 43
A, Z5REABIRAR T ESS M, W
I, R H Mann-Whitney U 5 55 73 H7 Wi 2L 25 F1 I 0
FLAL A= R K22 5 LU Bl = AR S 4=k 2
(A= 2R K- 25, Mann—Whitney Ui 55 70 L
AR Z B B AT S ARAT 22 5 (H i 4,
2011), >R Spearman AH OCHE S5 #r A I 4 7 R 5 Bk
PEFT N 22 18] A AR G L R B B AT A =2 ) FR AR S

2 &R

2.1 RAESMHFLAL S AR LA™ R K L

W0 ~ 45 Hil%, KAEM M R KPRl [a] 42
AR, A TFREM A, UK REMBT 5
b FARTRE RS HAR I B (B 1). W FLAifE ™ &=
S/ (278. 86 pg/mg + 44. 42 pg/mg) B FH & T
A Wl FL 41 (147.51 pg/mg + 39.84 pg/mg) (Z =
-2.924, P =0.003) (&12), #I7= AR ™ R KT
(465. 30 pg/mg + 82.39 pe/mg) W3 w5 T &AMk
(185. 64 pg/mg + 44.61 pg/mg) (Z = -2.817, P =
0. 005) (1% 3).
2.2 BEEAT Mo REE

K RE G W7 AR BE AT O 32 R AT
(54.91% =+ 4. 49%) FIFRAT (34. 75% + 3.39%) Wi Fip
10y HEim g, i g 4. 40%=
0.73%). W % & (3.88% =+ 0.46%). 1& i
(1.61% + 0.45%). W4T (0.38% =+ 0. 19%) 54T

=-S5 JL —e— K CD - [z AB (W4 Lactation)
800 7 _a 4 FL —*- JEJE NN - @ - 24 ML (IEWiZL4H Non-lactation)

2 3 4 5 6
58] Time (week)

B IR R WA R (0T) BhS7E 4L (n = 30). JL. CD,
AB A 2019 4= LA AFMA s ML, FL. NNH 2019 4F AR =1 L
KA

Fig. 1 Dynamic change of oxytocin (OT) over time (n = 30). JL, CD
and AB are the individuals who gave birth in 2019 and carried off-
spring; ML, FL and NN are the individuals who did not give birth in
2019 and did not carry offspring

500
400

300

200
100

WL {4l

Lactation Non-lactation

7% & it Oxytocin (pg/mg)

&2 TFLAUFIAE I LA R R O RR A B Z A (L4 = 15,
JEMFLL n = 15)

Fig. 2 Oxytocin level in both the lactation and non-lactation captive
giant pandas (Lactation: n = 15, Non-lactation: n = 15)

(0.07% + 0. 06%).
S50EAMRA L, SRR AT O B
(Z = -4.769, P < 0.001), FRAFATH (14.26% +
0.91%, Z = -5.452, P <0.001), &% (1. 69% =+
0.29%, Z = -3.325, P = 0. 001) L\ "4 (0. 33% =+
0.06%, Z = -1.973, P = 0. 049) B W />, HAe4T
RICE ], W R (4. 74% + 0.23%, Z =
-1.397, P = 0.162), &1ifi (1.23% + 0.28%, Z =
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-0.293, P = 0.769) FFHA4F (0.21% + 0. 14%, Z =
-0. 095, P =0.925) (K 4).,

800

700

=5 B Oxytocin (pg/mg)
s s

4B

= P
Primiparous Multiparous
3 )7 e = e 37 KRB A 7 3K

Fig. 3  Oxytocin level in primiparous and multiparous captive giant

pandas

I %07 Primiparous
[Z] 2™ Multiparous
g
&
5
]
#
L
*
o
RO
$§ & &
R « &
&
o o
x

P4 W17 FZ = B 3 R RRA B EAT A4 . #37K P < 0. 05

Fig. 4 Distribution of maternal behavior in primiparous and multipa-

rous captive giant pandas. * P<0. 05

2.3 BHARAT R

YIFF0 ~45 Hiy, BIFRRAEME 1 MR TN
F BB AT N (57.54% + 2.89%) Al IR &
(28.08% + 2.66%), HEITRHEAD, WK HIER
(5.07% + 0.43%). #HE (4.86% + 0.50%). iz 5l
(2.67% + 0.37%). Ki& (0.84% + 0. 17%) F1 H:Al
(0.95% + 0. 07%) (K 5).

W= K AET A RS T R EZ IR B

(52.62% +

7.39%) iz g (17.15% + 5. 11%), Heir b

MR AR IE (14.33%=+ 1.72%). 1 (7.29% +
1.85%). Kif (1.56% = 0.46%) M H AW (7. 06% +
2.08%). WIS MESZEAERM L, K&

AR E AT I W (Z = -3.201, P = 0.001),
HetrhJo i 220, WK (15.79% + 2. 40%,
Z =-0.608, P = 0.543), {KkE (54.80% =+ 4.45%,
Z =-0.241, P = 0.810), iz 3 (9. 18% + 1.60%,
Z=-0.0.173, P = 0.863). =Ki& (2.07% = 0. 45%,
Z =-0.772, P = 0. 440) & H:Ah (2.95% =+ 0. 40%,
Z=-0.315,P=0.752) (K 6).

70 ~

g

_I_

J# Frequency (%)
8 & 8

[\ ]
(=
1

o
(=}
1

5 .- 5 ) [P
ﬂﬁ’ﬁﬁ HWE B B3 KB RE  Hit

Maternal Feeding Exploring Moving Resting Grooming Others
behavior

K5 [EFRRRRINAT o A

Fig. 5 Behavioral distribution of captive giant pandas

- e Primiparous
[7] 25 Multiparous

$5i% Frequency (%)
8

BE B &3 e & Fift
Feeding Exploring Moving Resting Grooming Others

Flo w7 Mz 37 KRR SMARIT N oM . #P < 0. 05
Fig. 6 Individual behavior distribution of the primiparous and multip-
arous captive giant pandas. * P<0. 05
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2.4 MRS EMAT R

BER 540K TT R0, 7 RO 5T
T (r=0.554, P =0.032) 2 W EMEFEMLE, 5
47K (r=-0.575, P = 0. 025) B EEMAMHL, 5
W4 (r=-0. 030, P =0.917), JHHEELEH (r=-0. 375,
P=0.168). &/ (r = -0. 038, P = 0.893), {i & i
#£ (r=0.455, P =0.089), F1f (r=-0.042, P =
0. 881) AT MW AFEAEM M . FERER AN AT
g, BT AT O SRR S LA Z KA G
4B £ (r = -0. 350, P = 0. 201). &% (r = 0. 275,
P=0.321), 3K (r=0.036, P =0.899), K& (r=
0.164, P = 0.559), iz 3 (r = -0.250, P = 0. 369).
HAh (- = -0. 182, P = 0.516) (3 3).
3 ittt

VERTHEFLS D0 — R 2 Bk, M7 R AU
Sy W A Lo B e B A BRI R, I ELG 4
BRI R A 3 HZAEH (Suzuki et al. , 2020), X
AR HEAT AE L EPE Sh e G e R s, L RR
R —E BTN (Burkett et al. , 2016; Filip-
paet al., 2019), M= R A{ER )G 3 HFK15 T
PEAT R B 7= 4 (Zelkowitz er al. , 2014), AHFFEH,
Wi 7L 20 K RSN 7E & 4 0 LA Bom B AT,
i A TR 2| S B I = S S NG =/ 12
b 9y i ) 5G4 ™ Z A FE — 3 (Barman et al.
2018), I, RAFAMFGE W K BN M REAS 5w 2> HL
HIE AR, BARRYIME R R BT
KA A TR AR AN, X 0] DLk B R
RSB AT MRS Ah, Dokl
W= R R A 7 R K| T4, Xair s
AR RBEAFENAEA K, ALzl A bR R
F A Je A R AR V] RB O TR AR,
hEH 8 A R R T A AR A IR
He PR B R B /D (Dulac et al. , 2014), #1724 1
TEHEE, FECE WA BN o BT o3 s 5
ZEm 2, R 52 % LW
#E5.

FEMEAT R HE X R B TR K, AR
F Wy P= AR HE 24T (Moraes et al. , 2016), AN [F]
Yy Ab Bk AT S 0 28 7 XA BT R [E) (H e AE
2011) BERXT G RTR SR AL B & IT 2,
A1 A 23 TE WAF I 2 0 B % SR N (Boslitkbas

et al. , 2020); 4K (Canis lupus familiaris) 15,
BER SRR AT T T —A 50 4%, X060 300304l R HE IR
MHEEIE R EZ, YR IO whig s 24K
B FL IR AE T 0L (Santos et al. , 2020), % 2 I HR K
T AXS RGN R W EHE, X HAR S54SR
A . BRI BT T, TR AT
AT LAVE BR AT & b0k, b Befe 4l A1 HEfE
XIAAFHEATARIC (BENAE, 2017), ABFFREEE AR
ST 3K o W AR RS AT AL R AR 2 Fel
BYEAT MR A H 2, XAl g TR-EWIIRE
41, WREIMFRRK E T . KREMWIE LT
RN H SRS SS, IR AR 12, B
AT REUE AERF A AT I IR (BEHE A4S, 2007). A7 F
FRIET 5 W — B, w7 8ER 5 278K
B REVEAT I B B WO [H], B 3R K AR AR B
30t B 2R RIZ5 0 (Guardini ef al. , 2015), AR3C
SRR EER BT Z WA AT RN R S, XA]
Rt Tam S B — e, MRes
IIMRAAT R A B2 (T LSS, 2019); Tk
FERAME T BRI B R = RS, RN T
MR A B, DARIE B B S AERE T 5 o
X — AR HAT R B — AR, 940 28 7 B
PR . REMCRIETT A R Z . Fitk, B
KAEA I BEPE DR 55 5 HARETT A C, B AR
T8 428 90 AN 2 100X Sl A A a1 T R By
R =AM T4 BN r 2L, aeigi
BB AT K

SYME R SR N FR B L RA K, i
77 ER KT T e 0 B 21 0T 4 1A e B T R 1 B
174 (Feldman et al., 2010; Mehta et al. , 2016), 1
7R KT T R B8 el BERTE S AL R R AR
XA R FT A (Mah et al. , 2015), B4 AR
(Pan troglodytes) >R % PR — RIERAT MM KA
R, R T RMRAEN, X ek TRE
PR L2386 2 (Crockford et al. , 2013), AZBEEIR
o, R SRR AT M R AR OG,
HEACWE M, BRESHEAZ TR
Je i rE £ K E 7 (Bick and Dozier, 2010), A #F5E
T KA TR R R AR IS 21 d N B REYE
174 (Guardini et al. , 2015), BRI XT 4 1A 2 50 HY 55
FUOCMAT R BRI, A= R A = K 3R (Naga-
sawa et al. , 2012), XUCHF 5T AR 2 W4 P= K 5 RE4h
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KRAZBAFIERAER, RERAR RS, HA
SCAUBRFFE A R S B T H, R R AE KR
AEEEAT Pl = A T BRI . AR A R R
Bl % R Rk A 7 R 7K1 5 REPEAT i Z RIAETE AR G
P, R STRFATNRIEMSC, ST hE R
FEOOMSC . BRAFAT W RBUE S B 4 AT HERE | V5T
HAFREDRFF LN AF AU IRR , BEE AR B I X
PIRRAT b, TTREZE A Bfiok 1 ) T A 2 03 W
JEFE R (BEW A, 2017). BBIFRAMET, KAES
T I A0S0 22 4 TR 13800y, R ABATAT B
RE, WATAT B RN H Tk A A SR
Wb, HARE RPN W] b, X R R 4 I S
B S NHS R AR S A R RE N KRB SR T —Fh 28
AL, AR BEA 2 H] AR O R R LUE L, A
AR SERITT A KB (Kosfeld et al. , 2005).

A Sl L XF 6 HOR RS = A B AT AT
IR, IR 7 Bk A BT S T W]
N TP AR KT, 0177 RS R BL A B
18 (BIanERAT . B IEE) L, R ZK
Pl E . TESTER R E YT, IS
PRy S B2 T LS 1 I8 DA AL B ok B
e anusi bk Z2 0 N T4 el SR A BN 51 Ay
IRBAR W R BHR B 4 22 5, NI AT RS 40
R LB B, Al , BT LLE S 3N E 4 ik
A8 I, IR T Z BRI A AT, 3 )
52 B R AL I R, AT RE R R I R A A RE
13 R R AR UE L A 0 (Rl GG, (2 2 R R Ao B )
A,

S E Lk
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