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A Comparative Study of Follicular Fluid Metabolism
and Hormone Concentrations from
Different-sized Follicles in Hu Sheep

Ying Shijia, Wang Changlong, Jia Ruoxin,
Wu Yongcong, Wang Ziyu, Nie Haitao,
Zhang Guomin, He Dongyang, Wang Feng
( Institute of Sheep & Goat Science, Nanjing Agricultural University, Nanjing

210095, China; Center of Animal Embryo Engineering & Technology,
Nanjing Agricultural University, Nanjing 210095, China)

Abstract: This study was conducted to investigate the follicular fluid metabolism,
metabolic hormones and reproductive hormones concentrations form different-sized follicles
in Hu sheep during the luteal phase. 11 cast age Hu sheep of proven fertility were
used. After estrus synchronization, all ewes were slaughtered and follicular fluid was col-
lected according to different-sized follicles on day 12 of estrous cycle. There were no signif-
icant effects of follicle size on serum ammonia, NEFA, urea, insulin and progesterone
concentrations. Compared with follicles <2. 5Smm in diameter, the follicular fluid glucose
and estradiol concentrations in follicles >2. 5mm in diameter were increased (P <0.05)
and the testosterone and glucagon concentrations and LDH activity were decreased (P <
0.05). The follicular fluid concentration of estradiol was positively correlated with glucose
(P<0.05) and progesterone (P =0.051) and negatively correlated with LDH (P <
0.01), glucagon (P <0.05) and testosterone (P <0.01). In conclusion, follicle de-
velopment was co-regulated by intrafollicular metabolites and hormones.

Key words: metabolism; metabolic hormone; reproductive hormone; follicle de-

velopment; follicular fluid; Hu sheep

I N R B gtV ek e AT U = BT N F R TV 7 R AW e S O

PR SE RS AE Ry, ORRRARAR AU, ORI A0 M o 1k SO Jr W RAT R L BRI
PR I8 A L7 — G965 B 1 04 B VG I PN 3 S AR AL AR 2 ) B RO A R
RO G B A ARURC A M S B, BEE NIRRT, BRI E, DI N B B
XTI R AL LA TR, R iR AN (4 ~6 X)) BATTHE MR e
GF L 2R AIME "R, (ERESIE A, BN 1 HEOR AR XA s A (e HE DR O HL AT fE
FHE AR | RS R AR R T O, i TR A RS A B R, (R
M BR L HEGR TR RN R A R HE RN T B, B ST AR R IR R B R B O A
PRSI ZE R, XUt WIS TR SR AL S LR OR R S AR iRE Ak, LI GR

4.



B—8Z FERASATFTHINAR

K BB SRR AL TR A B UAF R E R AR B 22— 40 F R B A 7 4
FCER T L AT N AEADCHE , XA PEAE R DR RO AR S, IORIMIE W 27, NI,
WEE s AR & B B B A= AR A A A BRI E L, BARARFRA T E
G P AR = R R A A B A AR ARG 1 EASR BR S g AR P A s TR R
L, AR — & SRR N RE AP S IR A=, (OB e R iR
2 fE A m SN R Y K R

A0 - R AS [+ [ B B S [T B 32 73 B BAT AN RIS L, AN TRDE SR K52 i X
I A iR A T AR [ R B3 P A A R R i R 3 B AR T B B
P I, ARRAEAEALL TR B R REER BT, FRMEARRERENR
e ARSI SIR A, It A T e ALEE | RIAE S N ar EA R LA B 3R
SR BHEAYALIRAT T S0 B HE Al

1 MBS FEE

1.1 RIEET

T2010 45 5 H 27 AEFRME T Fl A RN Al L FE A H 40kg, HBLHEE, 3 ~4 U2
PRARRREEE 11 S, REZERE (M) B 7 RIG IR G, AW HRE 6 Kik 1.5 fiiik
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1£ 30min N5, HAEAEYK FEAE,
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B A, PR, FLRRI A M Arikn & A s ntE sUE Y TRV ST Bk 2
B, S, MERCER, B ERIEE I F S o ARl & A b sURR SR AR I RHECA PR F

1.7 %itath

G <2, Smm Al > 2. Smm BILLAMT, BBV =0.52 (D)*7, V ZmREM
(mm), D EAREHE (mm), KH SPSSI3. 0 LIRS BIAIGE 04, Bk F A BEALE
L, OBEEGSR UL P BE £ bRETRT KRR UP L R AR AR AH AR 28 B R Pearson’s 8
Spearman’s J7 %,

2 HRESH

2.1 IR AE =ik

IR A = AR WL 1, o > 2. Smm BRI PN A AGHEE H O B S T <2, Smm B
AR HE (P <0.05); ANEK/NRH P2, 2505 MR fR 2 F 2k 2= %
ARE (P >0.05),

F1 BFEMABARET, KGEHENRBHERERKFE

Table 1 Metabolites, metabolic hormones and endocrine hormones levels in ovine follicular fluid

<2. 5mm Gpifs? >2. Smm Jpif* P{E"
SKF? LFF? P value"
) 1] 3)
TR C .5 138 28
Number of follicles™
1fi &
Plasma ammonia ( mmol/L) 3.17x£0.73 2.89 +£0.78 0. 790
e 25 N6 Wy 1
NEFA (mmol/L) 23.85 6. 82 26. 16 £6.61 0.810
. KR 37.77 £2.44 34.32 +3.88 0. 460
Urea (mmol/L)
A .
. .13 . i 4
Glucose (mmol/L) 127441 1.73£0.12 0.018
B & &
2
fslin € ulUZL) 228.92 +20.91 178. 05 +26. 87 0. 151
i e i A 2 .
Glueagon. (ng/mL) 4.63 +0.54 2.66 £0.45 0.011
FLAR IR =R -
LDH (kU/L) 5.64 £0. 74 1.29 +0. 36 <0.001
42 i
. " ; ; . 053
Progesterone (ng/ml.) 1, 08£1. 81 2081 &4, 6 0.05
¥ 35.18+3.89 " 11. 66 3. 80 <0.001

Testosterone ( ng/mL)

T
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(8:42)
<2.5mm Bpig? >2. Smm By P "
SFF* LFF? P value'
By 2.84 £0.72 24,24 £2.90 " <0.001

Estradiol ( ng/ml.)

1) AT/ KRR 2R EE (P<0.05), = FREFHEFH (P<0.01), 2) SFF #R e <
2.5mm BYER ML, LFF /R A >2.5mm BB, 3) 138 4~ SFF a5 108 > 1.0 ~ 2.0mm 1 28 4
2.0 ~2.5mm

1) * indicates significant difference in the same row (P <0.05), = indicates extremely significantly differ-
ent (P<0.01).
2) SFF indicates follicles <2. 5Smm in diameter, LFF indicates follicles >2.5mm in diameler.

3) Of 138 SFF, the number of follicles 1.0 ~2. 0mm and 2. 0 ~2. Smm in diameter is 108 and 28, respectively

2.2 Bl ESR LDH F T4

ORI Z A0 LDH 32 1, Hdr <2, 5mm & T >2. Smm UL N S £ F
Pide s, MERARE (P >0.05); >2.5mm I N BE & MAEE LK E L ERT <
2. 5mm BP0 PR MBS 2R XU (P <0.05); >2.5mm URE N ELRR AR M (LDH) i&4E
B F KT <2, Smm B FLAR B EUBHGE (P <0.01),

2.3 IMEREEMETN

SR AL R 1. > 2. Smm BRI PN 2B P99 BE 75 T <2. Smm B3 P 22 i F- 2
B, H2ERARE (P=0.053); >2. Smm G0 P S ET- 20 B #IT T <2. Smm 513
PSEBRTEREE (P <0.01); >2. Smm 3 PIME— BOF-H 0 A 3 5 T <2, Smm B9 A
M ZBEEFEHRE (P <0.01),

2.4 SRimA AR ERA X

YR EL A = N A et s R LR 2, i KRR R 5B (r =
0.508; P=0.016), Ifi% (r=0.446; P=0.038) FIEHE (r=0.425; P=0.049) §%&
PG, FLUMR M 0Bl S ME — % (r= -0.553; P=0.008), BEmIMHEER (r=0.676; P=
0.001) FIZE (r=0.597; P=0.003) W EMCHX; M “FES5HEERE (r=0.434; P=
0.044) . BEIMMEE (r=-0.486; P=0.022) 2] (r=-0.563; P=0.006) %3
Koy RS BRGSO E A MM (r=0.501; P=0.018) BEAK; 2T SEL D
ERAX (r=-0.457; P=0.032), S “EEHT B EMK (r=0.421; P=0.051),
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x2 AAKESY, REBERMEEMNFEEXE,
Table 2 Correlation coefficients among intrafollicular metabolites,

metabolic hormones and endocrine hormones.

HIEHE (r) Correlations (r)

' f= S% ;
RE MR b L e 0 gy B RER e
Urea  F§ LDH A2 NEFA amn; i Glucose Pnfn;' Estradiol Clu ag , (l;ll' p Testosterone
) I Onié ] 7 ’ Cdgo| J )
{(mmol/L) (kU/L) (mmol/L) (mmol/L) (mmol/L) (ng/mL) (ng/mL) (ng/mL)  mL) (ng/mL)
K&
Urea 1. 000 0.223  0.508" 0.446°  0.109 0.196 -0.061 0.337 0.425" -0.071
( mmol/L)
LRI S
LDH 0.223 1.000 -0.046 0.339  -0.185 -0.138 -0.553" 0.676" 0.418 0.597
(kU/L)
s AR AR
NEFA 0.508" -0.046  1.000 0.072 0.070 0. 142 0.144 -0.053 -0.125 -0.275
( mmol/L)
12
Plasma ammonia  0.446° 0.339  0.072 1. 000 0.0s51 0.028 0.173  0.404 -0.174 -0.156
(' mmol/L)
f kol
Glucose 0.109 -0.185 0.070 0.051 1. 000 0.257 0.434"-0.106  0.078 -0.236
(mmol/L)
i
Progesterone 0.196 -0.138 0.142 0.028 0.257 1. 000 0.421% 0.036 0.251 -0.457°
(ng/mL)
M R
Estradiol -0.061 -0.553"" 0.144 0.173 0.434°  0.421" 1.000 -0.486" -0.413 -0.563 ™
(ng/mL)
Jike e Kk

Glucagon 0.337 0.676 **=0.053 0.404  -0.106 0.036 -0.486" 1.000 0.501° 0.211
(ng/mL)
T ATE

Insulin 0.425° 0.418 —-0.125 -0.174  0.078  0.251 -0.413 0.501° 1.000 0.271
(wIU/mL)

£
Testosterone  -0.071 0,597 “=0.275 -0.156 -0.236 -0.457° -0.563" 0.211  0.271 1. 000
(ng/mL)

* Fm W EHEMHE (P<0.05), = XaAMEEEHL (P<0.01) " FREREEHE (P=0.051),

* indicates significant correlation (P <0.05), #** indicates extremely significantly correlation (P <0.01)

and * indicates approximate correlation (P =0.051).



