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Effects of CART on Estradiol Production of Pig Ovarian Follicular

Granulosa Cells in vitro Culture
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Abstract: The study focused on the effect of CART on FSH-induced estradiol production of por-
cine ovarian follicular granulose cells. Granulose cells were cultured for 7 days under different
CART and FSH concentrations by Long-term culture. The growth situation in each well was
observed and pictures were taken. The content of estradiol in each well was determined by sandwich
ABC-ELISA. After 168 h of incubation, (1) In CART-free medium, the estrodiol levels in wells supple-
mented with FSH significantly increased than that of FSH-free well. Adding of 25 ng « mL.™' of FSH
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resulted in the highest estrodiol level of (17 295.574184.03) pg * mL'; (2) CART showed no
effect on estradiol production by porcine ovarian follicular granulose cells cultured in FSH-free
and 5 ng * mL™! FSH medium; (3) In the medium containing 5 or 25 ng « mL™' FSH, with the
increase of CART concentration(0. 01, 0.1, 1 umol = L™"), the levels of estradiol concentration
showed a tendency to decrease but there was no significant differences among the three groups(P >
0.05). However, when FSH at 25 ng » mL.™', CART at 0.1 or 1 pmol » L'
control group (FSH 25 ng * mL ', CART 0 ymol « L '), estradiol secreted by follicular granu-

, compared with the

lose cells was suppressed markedly(P<C0. 05). The result of statistical analysis demonstrated no
significant interactive effect between FSH and CART (P>>0.05), which needs further investiga-

' of FSH, the increase of CART concentration

tion. (4) When the medium contained 50 ng « mL~
showed no significant influence on estradiol concentration in different groups (P>0.05). The
production of follicular estradiol in pig was induced by FSH ; when the concentration of FSH
were 25 and 50 ng * mL.™', CART inhibited the estradiol production by porcine follicular granulo-

sa cells, but no significant inhibitory effects. The result indicate that CART maybe not a main lo-

43 %

cal negative regulatory factor in pig follicular development.
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L 20 i A A OO R SR B s, 2 FSH R E S 0
ng « mL I, BEE CART ¥ B2 (1% 72 ¥ 1 O, 59 83 5P
TEL OIS 240 0 1% 2 3 72 A A WY . (] s xfE AR B R 1Y)
AR, RUITEATM FSH M58 F . CART X 4%
B 55 O 6 R0 200 A 1 1 AR A W AR T (& D
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Y REE T 28 T T K BT S O I SURE 0 B ) 5 R 0 38 W
WK 524 FSH ¥ EE 4 25 1 50 ng » mL "I, ks 40
Ji R 1 SR AR TE SR B A B A . R W] FSH X4 b
S5O Y UL 20 1L 1% 6 5 A IR HEAE T L (H X 2 Y 4
3% B 1 O AR RLCIET 2D

FSH: 0 ng-mL-', CART: 0.01 pwmol-L-!

3
By«

FSH: 0 ng-mL~', CART: 1 wmol.L"!

B 1 A[E CART iRE TE5MEFE 168 h % 50 i1 Bt 48 i 09 4 K 15 2% (100 X))

Fig. 1 The growth of pig ovarian granulosa cells in different CART concentrations after 168 h in vitro culture(100X)

24 FSH & 25 ng » mL ' ,CART 1 ymol « L',
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25 DPS 6. 5 FAS i e PR AL 73 B . FSH F 8500 hy i
B (P<C0. 01) ,CART F & W 3 (P<C0.05),
FSH Al CART HAE& N A &3 (P>>0. 05), Ui B
FSH fl CART Z &AL EAEM R D,
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CART: 0 pmol-L~', FSH: 0 ng-mL™"

CART: 0 umol-L-!, FSH: 25 ng-mL"! CART: 0 pmol-L-!, FSH: 50 ng-mL"!

B2 R[E FSHIRETHSMES 168 h ¥ O i Hki 48 i 9 &£ K F R (100 X))

Fig. 2 The growth of pig ovarian granulosa cells in different FSH concentrations after 168 h in vitro culture(100X)

FSH: 25 ng-mL-", CART: 0.1 pmol-L"" FSH: 25 ng-mL~', CART: 1 pmol-L"!

B3 TFSHIREXA 25 ng - mL™' B R [E CART ¥R E T 5MEFR 168 h ¥ 57 & 00 @ AL 48 B B9 A& 4K 5 5L (100 X))
Fig. 3 The growth of pig ovarian granulosa cells in different CART concentrations with FSH 25 ng - mL ™" after 168 h
in vitro culture(100X)
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Table 1 Test of intersubjective effect
75 Sk R Source of variability SE-J5 Fll Square H i df #1757 Mean square F P
FSH 460 330 766.192 2 3 153 443 588.730 7 12.064 0 0.000 1
CART 115 932 970.275 7 3 38 644 323.425 2 3.038 0 0.046 9
FSH % CART 86 519 929.470 2 9 9 613 325.496 7 0.756 0 0.656 4
% 2% Error 330 708 710.659 0 26 12 719 565.794 6
AR 5 Total variation 993 492 376.597 1 41

BEMER R (K 4) Y, 5 4 (CART,
FSH #72 0) A L. 15 37 W A AS Rl e FSH (5,
25.50 ng » mL ") MR E B E RS Y FSH
WREDN 25 ng « mL T IF, B IR OME R WK B
(17 295.574184. 03) pg » mL ", J% b 5 5 (3 Hik:
2 B 38 25 A 7 A T AE FSH %S T #8473 CART %)
PRANRE FE R RS (O FSHD A FSH 8 5 ng » mL ' iy
1 G0 5 019 Y JORE 200 B E VR 3R 1 ) A A R s 2 B R
K2 FSH #4510 25 A1 50 ng » mL B, B
CART ¥ B FF (0. 01,0, 1,1 pmol « L71) , #5355

20 000
8 CART 0 pmol-L-"

CART 0.01 pmol-L-!
B CART 0.1 pwmol-L™!
B CART 1 pmol-L-!

15 000

10 000 A

5000+

I vk BE/(pg-mL-")  Estradiol concentration

0 5

RO R T BE A T BRI R L (H A 4 R) 25 R 3
(P>>0.05), {A/&, FSH 25 ng » mL~', CART
0.1 11 pmol « LB 5 %55 B AL A EE . A5URE 46 g e
R R W 2 2R (P<<0. 05) . HJE, Git
4341 FSH #il CART HAERUN I AN i 35 (P=>0. 05)
MEEFRIR R YN FSH 50 ng « mL™ "0}, ffiF CART
W BE B FH 5 (0. 01,0, 1,1 pmol « L1, 5 %) B4 AH
Eb o 25 20 M B U 25 S B 3 (P>>0. 05) , iX — p4,
T HE— 20 B IR B UE I

25 50

FSH&)J%/(ng-mL"") FSH concentration

EARBIRE FEANG T4 HIFRIRAE 0. 01 A 0. 05 K EAY LRSS Irbn 7 B 57 38R 22 5 B3 T b 7

B} ) 2278 22 52 1 3%

Superscript small and capital letters indicate significant difference at the level of 0. 05 and 0. 01, values with the same

letter is not significantly different and values with the different letters are significantly different at the 0. 01 or

0. 05 level

4 CART i FSH % 5 i % 57 & 00 i 5040 40 B I 0 32 7= £ 9 2 1
Fig. 4 Effects of CART on FSH-induced estradiol production of pig follicular granulosa cells after168 h in vitro culture

BLZ AT R W BT 5 O 36 URE 20 i MR
(7 e FSH % G T b AT . A0 T 8o i 5
FRRZ L FSH W 25 ng « mL "I 0k 2 g

7 A M B TR R B R A W b R WL CART X
FSH 7 5 19 4 U1 52 U1 60 J0RE 200 i e 30 3% 109 7= A A
S (EA A £ A A
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A FWAERY . FSH RE 2 il 54 41 s 75 1 B0k 41
ffl PA50arom mRNA (%% 5t , 5 1 42 #F UKL 40 A e
W E A BURE T R M U R A BRI 2
PR BUPURL A A — o R R A B AR R,
A BFFEAUE S5 2 51 5L 51 6 J0RL 20 L 0 44 S 55 557 6
FSH A Fl B AKHUPE" . AW 58 6] 4 01 31 019 70 150k
20 M R AT R AR B 3R 168 h T . 6] UK 40 i A= 1 A
MEGRE SR, Y CART ¥ E R 0 pmol « L™
L BEE FSH ¥ 2 Y 2 8 hn o, O S5O i 0RL 248 it
(18 %% BE 326 W 30 . DA B9 53 09 36 0K 48 i % 77
168 h J5 p 3R W& AKF- il BLE 2L 24 CART /Y
WREA 0 pmol « LB, BiE FSH ¥ B 0y 7t i, 35
Fr VRRIURE 200 JE 7 AR 1 ME VR vk B2 W] R 1 i, FSH
WEREDN 25 ng « mL A UKL 20 M VR 09 K O B
B (17 295, 57 £ 184. 03) pg » mL ', Hi 7%
LA O SR 9 96 FOURE 200 i HE U 3R 1 7 A T A FSH i
SR AT FSH 78— i ¥ 33 B P4 X 4 B0 S 09 o,
KA M ME B Y o WA R AR . AR 1
2007 4FXF 71N BB S D1 36 550RE 20 i 4 A 8% % 1Y) 25 R
FLIRIN 50 ng « mLT' Y FSH, 7E R 3745 4 Kt
Xof BT 55 BT 76 U 20 it 2 B BH B AR B AE A .
PRAB SR GEIA Ny 7 A Bk R VS LN L FSH MR
7 v o UL 240 3 A= 1R T 0 R R B S R 2

JH ) 38 22, 0 38 2R 1 G I e L B 2 300k BB A S
WL KA — RS T AL 5545 1 19 FSH X} i
7 230 e 38 25 1 o WA IR AR 2508 .

BRI 7 ak A v ORL A 2 3 5 7 A 1 3R
T Ak 2K IR 1Y BRI R F L W A R R O I I A A
PR o T Ji 3 DA A 2 0 36 A B PR B 9 A A
PRI BE 410 7] e A 4 5 o B 43 W FSHL, DA T -3 B
CON B . I A A R R Eh ORL AN 43 0
I SR 3 e A 00 5 8 B 43 b FSH, JHL 7™ i ok s B 3
Xf FSH [ 808P, DLk £ 08 #4551 it I i il LH X 5
T SURE 20 B VR FE S By 1 B0 ) R R AR sh
PN AT N I A e Bl RO B 1B 1 v R
T A1 4] 2% D0 T B e 3 5K B S B B B v A
F/NGE I P R

TE A P 5L 0P 3 UKL 20 L AR 1 35 5% 168 h 5 X
AR 240 JE AE 9 0 1 SR 4R R . 2 FSH W EE
5 1 25 ng « mL W, Bl CART ¥ BE (1932 8 i K
G SR B 0 UKL 20 B 1 B RE S T /D . fl A A
CART i % 519 5 51 9 550k 20 160 A9 386 5 A 400 3 76
UEAE SR A5 W I8 45 S UE W00 A — 5 1 A B
T CART RE S 44 S 35 5% 4 51 o UL 20 i 0 38
R XTI R F A ROREER. EARTR
Hh S8 A ) FSURL 20 A AR I B0 0 BRI 5T S UE 5L
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B A T BRI 4k 2k Ak K AR T FSH Y S,
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AR/ X FSH B BE T B 5 I 77 A R 110 e 9
R AR E B R & T AR MERCR I RE T L O
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PRI 8 AT LU 5 $ s FSH fg ¥k B2 Ok i 3 cAMP
B SR AE 7 o DT — 2 48 v B 5 B9 96 0K 40 it f
FSH 4 f B 1 i B8 3§ #F FSH ORI 3 I 2 1K fF
FHET Bl o 0L A0 M AR S A B3R 32 R 1 1 ]
B, RO v BRI 2 A IR A RN L
LA 8 B A T3 AT HE DI . O B P9 Bt MR
AEREJI IR S BOIE A BE . £ B TR BRI Y
KT S PIHLIR P 2 Bl B B AR A A
F b CART 40 i FSH A 1 41 55 5% 51 30 50HE
7 S 7 /S N TR o = € T /T 21
JEAERE L CART XF 51 36 507 200 it 0 9 3% 14 7= A OF
AR B 40 A A 3 O S PR R B A L
CART a5 U0 % 7 i 2 b AT REJF AR R A 2
i AP X T 2R — B SR

4 & i

5 O SR G 6 UKL A0 i E R 1Y 77 AR 7 7E FSH
BES R #E17; CART X% FSH 1% 5 1% 5 51 &1 07 30 5
L 240 i 3R 04 7 A2 7E FSH 2k 25 F1 50 ng » mL!
E A 0 A AEL R O N 3 R A T
CART fERE IR & it ferp, rl BB IR AR 2 A~ 2
Jry EB A IR T
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