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WELRIT A1 BH 38 45 A7 155 O o

SR KR M2 R HE 42 1l 10 mL, AT sE
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3 000 r/min, W LG 7326 )5, FRR 50 5 min, 7%
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ERRH IR R AR R S 0~ 14 RATRE A
AT RE R HOTA
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Table 1

Detection results of serum BHBA concentration of experimental animals

mmol/L

I H Items

e Concentration

FERTSS 28 K Day 28 before delivery
FEHIER 21 K Day 21 before delivery
FERIES 14 K Day 14 before delivery
FEHISS 7 K Day 7 before delivery
154K Day of delivery

FEJR % 7 K Day 7 after delivery

7= )G 5 14 K Day 14 after delivery
72JE 45 21 K Day 21 after delivery
FEJE 5 28 K Day 28 after delivery

0.02+0.01°
0.02+0.02¢
0.02+0.01°
0.02+0.01°
1.64+0.28°
1.96+0.53"
1.89+0.52°
0.02+0.01°
0.02+0.01°

[EI SR SR AR AN [ /NG P R R 22 5 3 (P<0.05) , MR UL 7P RER R 25 A 35 (P>0.05) . #£ 2,383 K4 A,

In the same column, values with different small letter superscripts mean significant difference ( P<0.05), while with the

same or no letter superscripts mean no significant difference ( P>0.05). The same as Table 2, Table 3 and Table 4.

R4 1L 3 NEFA W AR 7= 5 46 7 Kik
FNEAE , P75 55 14 RIFR TR, =I5 5 21 RIKE
EPERIAK, PRIR SR T KA G 14 K B9 LT
NEFA ¥ & i 25 5 T HAh 4% B 8] 45 ( P<0.05)

M3 AST 36 PE 78 73 1 24 KT s T &, IF AE ™
JE5E T R PR 14 K PR 21 KA A 28
REFG T, MK RS 7 R IPES 14
K EJEH 21 KAZJE5 28 REYIMIE AST I M
3 5 T PR A IR S (P<0.05)

I TGk B 76 24 K3k 5 e AH , 7= )5 JF ih B#

%, IR T =m0, P=Ias 21 RAZEE 28 KA
15 TG e @ AR T HAth & I [A] 55 ( P<0.05)

DA g 3 0, 3 6 B 4 2R 43 6 B S AR K
B2 43 I 5 ML ¥ GLU ¥k B £ Bifi L AE Pk &1 42
150 o3 WA R A 1Y) B R R R, AL IR A 4
JEE (Mg 7 8h 51 R HL A B 3t 2 78 43 0 XY KT b
FeAE R i BHBA W IR A i — 25 130 B 3 56 B 4 2
FE77 J5 A] BE K A RE i 0CF- i ARSI g R T
DIRZNE AW R

56 30 4 1 7 B Th BE FE AR AR M 45 R

Table 2 Detection results of serum liver function indexes of experimental animals

s F B e i R kel ol =R A R A T
Items NEFA/(mmol/L) GLU/(mmol/L) TG/(mmol/L) AST/(ng/L)
FERTAE 28 K Day 28 before delivery 0.44%0.09* 3.55+0.52¢ 0.55+0.07¢ 245.94+174.27°
FERISE 21 K Day 21 before delivery 0.46+0.18% 3.91+0.56° 0.61£0.10° 271.99+139.75¢
FEHIAE 14 K Day 14 before delivery 0.48+0.11% 3.63+0.37° 0.65+0.08™ 230.80+71.90*
FEHIEE 7 K Day 7 before delivery 0.49+0.10* 4.10x0.52° 0.64+0.13" 280.44+97.18°
385 24K Day of delivery 0.47+0.06" 3.13+0.44" 0.81+0.12° 462.87+195.22°
FEIE % 7 K Day 7 after delivery 1.92+0.53° 3.13x0.51* 0.67+0.11° 444.70+£127.07°
72 )55 14 K Day 14 after delivery 1.87+0.42° 3.16+0.59* 0.52+0.05° 506.91+123.32°
FEIE S 21 K Day 21 after delivery 0.39+0.16™ 3.32+0.77" 0.47+0.08° 695.19+149.07°
FEJE 58 28 K Day 28 after delivery 0.37+0.12% 3.53+0.85° 0.45+0.05° 755.53+160.31°¢

2.3 EAREFRAEROENER

MR 3l K00 R 4E AR I TP W [ 4
WY KIF AT, 75 14 Kk R0 (H , B AR
FE7 R 5 21 KA TR, B4 & = w431 24
K PEE TR RS 14 K GRS 21 KAE R

5528 KW INLTE TP Wk B I 35 =5 T 7 1) 4% B [a] s
(P<0.05) .

I3 ALB Wk BETE 7™ J5 4 7 RN BE(E , B4R
TEZ IR 56 21 KA BT AR B A & T 776, 775 45
Fof (B s A LT ALB W B2 G 35 25 5% (P>0.05) , )™



6 ThIGEFS A5« A2 B 7 ST 17 D A9 R B A 7 I AR B R 23 A ) R T

3359

JG 7T R EE A 14 KA FE )G 28 KAy I T
ALB & I 25 55 T3 6 >4 K R0 7= 1 4% 1 (8] 45 ( P<

0.05) .

L7 GLO #eHE M40 24 K 27 J5 45 14 K 2%
WTFRG 1R 8 21 RIEERAR, P55 14 KR
®3 RBHYNEEEREFRRISRRNLER

Table 3 Detection results of serum protein nutritional status indexes of experimental animals

I GLO e &t 25 iy T HAL % i 8] 45 ( P<0.05)
PS5 R R g B A LR e 5
JHk B R AR T, R WIHLIREE A B e 2 5 T

RERALSS

i H RN HEH R HEH/BRE A
Items TP/(g/L) ALB/(g/L) GLO/(g/L) A/G
FERTER 28 K Day 28 before delivery 0.79+0.10° 0.09+0.01° 0.07+0.04" 1.56£0.16*
FRRTES 21 K Day 21 before delivery 0.87+0.20° 0.11+0.04* 0.08+0.04* 1.39+0.21°
FERTES 14 K Day 14 before delivery 0.92+0.14¢ 0.10+0.02° 0.07+0.01" 1.44£0.22*
FERTES 7 K Day 7 before delivery 0.98+0.29° 0.11+0.03* 0.07+0.02* 1.50+0.14*
31624 K Day of delivery 1.63+0.52° 0.11£0.05 0.09£0.03" 1.40%0.80°
FEJE 4 7 K Day 7 after delivery 2.48+0.44° 0.16x0.09" 0.09+0.02* 1.96+1.20
FEJE S 14 K Day 14 after delivery 3.26+0.65° 0.15+0.10° 0.11x0.02¢ 1.44+0.98%
F=JE 5 21 K Day 21 after delivery 1.68+0.64" 0.13+0.05™ 0.06x0.03" 2.89+2.18°
FEIE 5 28 K Day 28 after delivery 1.91+0.61° 0.16+0.03" 0.08+0.03" 2.23%1.03¢

2.4 HEHEEGHRUER

i X R AR AT SR 28 B AR 49 Kk
Fri U I 4 3, i B A 2 IR I 2 )5

5 B AR AT

e & 4 7] A, W % B 4E 4 L3 P4 FSH Al
LH ¥ & 75 7= J5 2 48 15 76 8 5 K F | 1095 B, W

TE7= 5 B Wi AR T FE 7= S5 58 49 KA FHi, 7
U 24 KRN 77 I 4% B 1] 65 A9 1L YE FSH O LH Rk %

F T R4S A (P<0.05)

LT 5 5 A W1, R B 2 A 7R 8 T
SRR R E AL

F4 HRPWMEEBRE IR ERNER

Table 4 Detection results of serum reproductive hormone indexes of experimental animals

gE| Wt — 2 il fEoN R REHE
Items E,/(nmol/L) P4/ ( nmol/L) FSH/ ( ng/L) LH/(ng/mL)
PRI 28 K Day 28 before delivery 0.12+0.03" 1.21+0.26° 2.81+0.45° 0.0420.02°
FERITES 21 K Day 21 before delivery 0.11+0.03* 1.38+0.50° 2.96+0.58° 0.0420.02°
FERIHS 14 K Day 14 before delivery 0.1420.03" 1.38+0.27° 3.43+0.54° 0.0420.01°
PRI 7 K Day 7 before delivery 0.15+0.05* 1.53+0.54 3.27+0.59° 0.05+0.02°
385 24K Day of delivery 0.24+0.11° 1.83+0.81° 4.68+2.08" 0.06+0.03"
F=JE % 7 K Day 7 after delivery 0.32+0.08° 1.78+0.76° 4.29+2.64" 0.07£0.03"
F2JR 5 14 K Day 14 after delivery 0.32+0.15" 1.44+0.71° 4.17+1.83" 0.07+0.02°
77 R4 21 K Day 21 after delivery 0.18+0.05° 1.84+0.56° 6.40+1.11° 0.09+0.03"
FEJE 58 28 K Day 28 after delivery 0.17+0.04° 1.73+0.47% 6.33+1.12° 0.09+0.03"
FEIR 5 35 K Day 35 after delivery 0.15+0.04% 2.41+0.60" 6.38+1.18° 0.07+0.02°
FEJE 4 42 K Day 42 after delivery 0.11£0.02¢ 2.22+0.42° 5.72+0.76" 0.060.01°
FEIR 45 49 X Day 49 after delivery 0.15+0.05% 2.59+0.63" 6.18+0.97° 0.07+0.02°

2.5 EFHEES £ EBEEFREXES TSR
MR8 5 70, L7 BHBA k¥ 5 E, e &

e i ZF IEAHE (P<0.01) , 5 P4 Ml LH ¥ & & B 3%
EAHE (P<0.05) , 5 FSH # AR X (P>0.05)
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My E, W ¥ 5 P4 A LH ¥ & 2 4% W 3% 1E M 56
(P<0.01),5 FSH ¥ & A FH KL (P>0.05) , L5
P4 ¥ 5 FSH, LH ¥k B 2t & 3% 1E A ¢ (P<
0.01), IM74 FSH & E 5 LH ¥k & 20 5 3% 15 A
F(P<0.01),

DAL 25 R W 56 B 4 I 75 BHBA Y32
SO T S0 A B R A 40 5 E A O g i X
RRFE AR ™ 5 00 4 AR e P AR e T AR PR
(73 WA X, S BOHE ™ 2 1] B S T 5 | A B
RIET

x5 REIYESHPHMERES EEHERRFEXES R

Table 5 Correlation analysis between serum ketone body and reproductive hormone indexes of

experimental animals during perinatal period

A B-B TR R Z{ i R 2 R R
Items BHBA E, P4 FSH LH
BT R R 1.000 0.659 0.144* 0.049 0.155"
BHBA P <0.001 0.031 0.461 0.020
MEM R R 0.659 1.000 0.199 0.060 0.312*
E, P <0.001 0.003 0.372 <0.001
24T R 0.144" 0.199 * 1.000 0.223 ™ 0.364
P4 P 0.031 0.003 0.001 <0.001
(TR R 0.049 0.060 0.223* 1.000 0.475™
FSH P 0.461 0.372 0.001 <0.001
TR IR R 0.155° 0.312* 0.364 0.475" 1.000
LH P 0.020 <0.001 <0.001 <0.001

R: BUREMAR R B PP AE, KURIE bR + 278 BE MK (P<0.05) , Bl R AR = Fom i B#F MK (P<0.01)

R: the Pearson correlation coefficient; P; P-value. Values with * superscripts mean significant correlation ( P<0.05) , and

values with ## superscripts mean extremely significant correlation ( P<0.01).

3 it i
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WA B R A A A R 2 — | R LR
S il G A s AR R Al A S
E B SO AR b o AR 50 0 50 R4 AR [ ™
91 R A B RE AR bR R B SRR G AR AR A
A FE R R bR E AT R AU 25 R R i 5 B
YEARTE B P 5 1 & 2 T B it A, I A B A 25
NEZE M #E B AR 0 S . ) A, i 5k & ik
YUEE e IR B, Al LH 22 &4 %% , H'5 BHBA
VR S B S 1 A OGP 0 B RE T A Y & AR
SO T A AE R A 4 W R X, X 5 Tsukamura
I R A SR — K,
3.1 EHFEFHIREREKE

BE R T oalEE A RENaERE, A
KA A& P n A, — 7 1 #b 78 43 068 B 1 i
THFE, 34— 7 i R FL T & b RR . M HLIR TS FE

7~ Hio

ERTHG R, S kAR E AR fEAR
WFFE 0 REAE A 78 43 1 24 K I GLU MR [
5%, U IR 6 B4R 4 0 U I 1ML 3 GLU A AR T 48
PEm . FENLIA GLU Mk B BRARRT, JE A #E A 2] =R
BREFRIH A GLU M HBE LR 2 5 3 5 i /2
A GLU™ | Sy LA 2 3 531G iy L) 4k Sk
PR, 76 B v 2 P A KB NEFAT'T
ifii NEFA % T+ 5 fig i 00 o, B4E4
PEIG S 7~ 14 RIME NEFA W EE LS T 0844, JF A
M7 TG e BRI, Ui B IR 90 REFE 4 % 2 BB = 01
iy, HHUIARTE GLU e BE IR B, 20 53 i M A4 3t
o AR RIS S R AT 10T TG W iy PR AR5 2
ZEIALE A, HAR T 77 5, X Ul IR A4 7 77 I
KBRS 5L, BRI 8 b AR K
LB A KRR REEE RS 5 2SR,
CELHEE A RGN = R RR G 2R v, b 1T 5%
) Hofthak £5, Horp 2 — w2 A A A
RIEFE L= J5 0 A B 671 A7 R 0 1 7
A SRS W BE B TP A AR e . 2417 BHBA ¥
JE R T 1.2 mmol/L B, WA E W5 4= K& A= T fig 2
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S BARAE REYE R BB ST R, B A A G Y
X 2 A5 AL T fig i 07 AT 0 H R e
FHFEAR B PG 2 5 14 d, BHBA WK E &
JIFH 25, (B 35 %] 1.961 mmol/L , 1 BEM% Ui W BT
AtE B JE W R R A e O, S A, v
GLU il TG ¥ &£ B B& Ik, NEFA ¥ B 5 7t i, o idd
WRRAE AR DLIR N A TR AR fE . AR E o
UL RE I B Ja R U8, e 7 3 BE T AR ), PLIR 25
3 38 9 55 i I ik i e B 10 0T 0 A 4 ok Ak RE
AAE AR gE R R IR R AE AR 7 S R Y L v
TP .ALB ,GLO ¥ T , vt B ™ J5 i 5 R AR 4 1
MR S5 oy AL REA R BRIt S 5T
HEREIL R
3.2 EFFHAEREST 4 E M E S i

T ERGEREE A B AT AR AR B X AR
W 3 Wb 1) R ), S A 53 % L 7 R A
A B RER AR bR R R A OLEEAT T WD, Xt BH-
BA W5 AR A R AR bR EAT T M OGRS AT, 2
KL B RE T 5 E, F LH 20 W 75, JF
A LKA 1 4y X X 0] e R I I AR AR R 3R
PR R . Y3 4, BHBA ¥R B 43 %Il 5 E, P4
FLH ¥ B A7 76 A0 G, 3 W I BHBA ¥R B2 1Y
WO T ) 2 R ) A BE R W 4, B4R BH-
BA W FE 5 P4 ¥R 5 1 25 TEAHOC  (H P4 7S 41
W A RIS, X TR S h TRER L= &
T B 2R 3 06 e ) A T P A R A e LH
() 32 AR FH 2 0 F O vt A K 5 R O 5 T HE
g (HYHLR & A B T RN E LY
BHBA il LH 14 kw4 %, 1 7= )5 5 40 ko =X
LH #9430 W% T HEON HTBR Y AR B, 1953 W LA K
HO A HEON S JEH EE WP B, FEE
P8 8 eV S ) 2% B LR B MR AE R B, 4 4
RAG A B AS A A B G BT BEgE R B,
1) R et 070 7 i 2% 38 JF AR OF I E, B o 1T A 1K B
WL T RE , 5 45 01 9 (4 HE ORI )5 0 L e X AR g
T RN I 3 B0 R 4 R B W & B, R AR 0 A
SEBEA ISR, HE B 7755 49 KA1
BARERR, AFREI RN ZIGRNE
KPR R IEA R X REE th T E R R
A TS T RE & T S TR i 4E A A AE
W 0oy W S (R A A o0 W ) 1 U HE B S (]

[F) B A <, ORI 015 R kI, S B0% B P BE AR
TR BT AR R SR A AN R R A B
FE IR B9 — A 2R (H AR S A LA 5 22
E— LRIk,

4 &

AHIFSE T YRS T 15 Hb DX 8] 7 300 3 6 24 L 375
A SRR DG F b i A7 A0, 38 o B0 o A A5 L
HHEEE AR 0LV B AR v BE 1 A8 AL BLAE , O & BB AE
Ay U R LML B B 1 R & O, B BOLIR IR
05 3 BE B G A T g T, fig o T Y R
A= BEAE 38 3 52 ) AR B R Y A AR X 2R T S B
REFEA BT

SEH
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Growth and Decline Regular Pattern of Serum Ketone Body of Yak
during Perinatal Period and Its Effects on Secretion of
Postpartum Reproductive Hormone

MA Xiaoling' SHU Shi® HUANG Rong® ZHANG Jun®"
(1. College of Agriculture and Animal Husbandry, Qinghai University, Xining 810016, China; 2. Academy of Animal
Husbandry and Veterinary Sciences, Qinghai University, Xining 810016, China)

Abstract: The aim of this study was to examine the growth and decline regular pattern of serum ketone body of
yak during perinatal period, and to analyze its effects on secretion of postpartum reproductive hormone. Twen-
ty-five multiparous female yak with similar age [ (7.00£1.23) years ], parity [ (2.00+0.07) birth] and body
condition were selected, and the serum was collected every 7 d from day 28 before delivery to day 28 after de-
livery, and there were 9 time points. The serum ketone body index [ B hydroxybutyric acid (BHBA) |, liver
function indexes [ nonestesterified fatty acid ( NEFA) , glucose ( GLU), triglycerides (TG) and glutathione
aminotransferase ( AST) | and protein nutritional status indexes [ total protein ( TP), albumin ( ALB) and
globulin (GLO) ] were detected, and to study growth and decline regular pattern of each index. The animals
were then followed until day 49 after delivery, and the serum was collected every 7 d. The serum reproductive
hormone indexes [ estradiol (E,), progesterone ( P4), follicle stimulating hormone ( FSH) and luteinizing
hormone (LH) | were measured from day 28 before delivery to day 49 after delivery, and the estrus was mo-
nitored. Through the data analysis, the reproductive hormone secretion of female yak during late perinatal peri-
od was determined, and the correlation analysis was carried out with the concentration of BHBA | so as to clari-
fy the relationship between serum BHBA and reproductive hormone secretion. The results showed that the ser-
um BHBA concentration on day of delivery, day 7 after delivery and day 14 after delivery was significantly
higher than that on other time points ( P<0.05). The serum GLU concentration on day of delivery, day 7 after
delivery and day 14 after delivery was significantly lower than that on time points before delivery ( P<0.05).
The serum NEFA concentration on day 7 after delivery and day 14 after delivery was significantly higher than
that on other time points ( P<0.05). The serum TP concentration and AST activity on day of delivery and time
points after delivery were significantly higher than those on time points before delivery ( P<0.05). The serum
FSH and LH concentrations on day of delivery and time points after delivery were significantly higher than
those on time points before delivery ( P<0.05) . Correlation analysis showed that there was a significant positive
correlation between serum BHBA concentration and E, and LH concentrations ( P<0.05). It can be seen that
the delivery of yak causes a large amount of energy loss, resulting in excessive mobilization of body fat, resul-
ting in negative energy balance, and the protein also participates in the energy supply process in the late perina-
tal period. The increase of BHBA concentration will affect the secretion mode of E, and LH, which will lead to
a long calving interval and low reproduction rate of multiparous yak.[ Chinese Journal of Animal Nutrition ,
2021, 33(6) :3356-3364 ]
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