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OB, BEA FFR IR g i i it Akt 45
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FRAAT R B R R 4R R B RIS IR B
G S USRS 5 05 5% 0 AR B S A (0 . 200 A
1 200 mg/kg)He i LA AR () B B0 25 S A T .
ARSI 3 A, HAE3ANELE, SR gt
£ E WIS 9E 0. 400 Al 1600 mg/kg. 44
% E L) DL-o-/E & Wy R (Sigma) B 2042 B 5
He B AR S BN T o FESERIARL Y, DLk |
BN EEEATR, IO, Sk FEARIR, 15
BHEC 7 BB FR AU N 2 1. AR JFRHS T 60 H i, fr
A B RE B )G, EaE HURET I A B0k 7
B4 mm), FF7E 60°C LA TR EIBIE R 10%,
FH 35 B SR A R AEAE—20C A4 v AR b LAt fd LS

I B 52 50 7 3 M B K A BR A F 3% 5 4
11 o IR I TR AR RO T A B F i 7 d i LAk Rk
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HUFREEE S 10 B, R iEE K,
J& 50 L/min. % 3 ANFRGAMTBEML S B — L1 VR AH [F]
Pk, REORRLE 2 AR, IR R T Y
2%, HEAT I 8 JEIAYFRAE SEHG . LI M) K I
h 24°C~27°C; EhFE 30~31, pH Ky 7.8~8.1, IKfHA &
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Tab. 1 Formulation and proximate composition of the
experimental diet

2H RS WABLLE (%, TRE)
ki) 60.0
i 26 1 10.0
= 14.95
Welg 2.0
R 7.0
K 1.0
JIE % 0.5
iR —&%5 Ca(H,PO,), 1.0
grER C 0.5
g RiIRAEY ! 1.0
TYRIRAEY 1.0
A 0.05
TR AN 1.0

el Wi

Uik S 56.0
iRl 14.1
Y ix 10.2
4E/E &K E (mg/kg) 8.0

TE: ik RIR A Y (mg/kg oK g/kg RRL: BiMEE, 25 mg; BH
K, 45 mg; FRERMLLEE, 20mg; 4EE R B, 0.1 mg; 44 F Ks, 10 mg;
WLEE, 800 mg; ZM2, 60 mg; MR, 200 mg; MR, 20 mg; WX,
1.20 mg; 4R A, 32 mg; 4% D, 5 mg; 4i4:% E, Omg; K8,
13.67 g; *W Y IR A W (mg/kg 5 g/kg FARL): BREREE, 1200 mg; Hilk
1, 10 mg; BERREF, 50 mg; BRMREK, 80 mg; WiMR%E, 45 mg; FALHN
2mg; AALE (1%), 50 mg; AIIUHARHI(1%), 20 mg; MLARES(1%),
60 mg; Wf1,13.485¢
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1.3.1  ZAfIE 3R LB

JeHL 4.76 g Hepes Fl1 9.6 g L-15 J53# 3L, 7o4MR
%K, 4 h J5 H NaOH ¥ pH 1A 2 7.4, fEBRHEH), 47
%e, BIIAY L-15 JERfEEFREL 76 L-15 JERiE SR A
A M (ZARBUR 5%) B8R (9 E R 100 U/mL).
BERF R (AR E R 100 pg/mL), HIHI AL SE 455 7%
B, ACTRAE T A PR di s R = kAT, A& H
BE AR R PKAR TR E Y i, TR R T B SR I 2 5 R
HEEEM A, SCat B P K . R 22 vl (PBS)
25N JE B BT o
1.3.2 i

TEA ML TR EMER TN, T 75%I9 K =i fa
L, THEAMF T 20 Aok 2l, A%
TAEG WG B TSR AIG SR , fRIE S EPRAE . bl
JEEARALIBT R 1 mm® NER, F PBS #hik, fA
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0.25% 1 B8 iy, FHE: 20 81y 10 %, A
18°CoK 5 45 min. 7K )5 H 2 mL PBS KT 4041
He, BIA 200 H/70um #)Je e M o3&, Bk L
100 g/min I EEEL 10 min, B2 FIEW, HFEE
DUVE, S NfiR, 1 mL/AL, BT 24 CEF4A T
HATEE SR
1.3.3 ZHjE¥EsE

ML R TP 4R B W 2 S IRACE R AH
KmgE ) AN SIER A 3 4, 3 ANEE, HAER
E BYEINES 90 0. 18 1 54 umol/L. F4E4 X E
TR AE TCK LB, SRIG A L-15 58k
FA (K CBERIARIRE N 0.1%, V), BT 24°CH;
FEF R 3 4P,
1.4 RNA #3RIRE5 cDNA X EéMHE

TR SIS E, Sy AR SR A REMLEL 3
R, TMBGHEARA L, St s )G, KA
TR MRS 2 15 mL .04, L 100 g/min AYE
FEB L 10 min Z JEBUAIMUIRE . A 1 mL TRIzol
(Invitrogen, USA), % ¥ $#2 HUE RNA, fii
Nanodrop2000 7 i I 84 2 AH Rk B &5, IR GE
i RNA 7B IR BEEE  fL bk, A0 RNA 523, B
JR AT RNA 1E ) cDNA S HE IR

DI RNA Bibk s cDNA CFE, %] Prime-

R2 LMRNEEE PCRIIYFT
Tab.2 The primer sequences used in the present study

Script RT regent Kit with gDNA Eraser &7 £ (Takara,
Japan)JEAT UL s S, BRAE TR AR S IOZ UL B
PEAT, WS cDNA SCRELRAFE T 20 C okt

1.5 &% PCR 5 #f

TE GeneBank 1300 H 5k KGR LW P
51(HQ334196), il i Primer Premier 5 #E3E175 |9
Weit, Ak T AEY TR () B A R A J AT &
B, SIS 10 umol/L . I FH 52 B 58 56 & it
PCR(qQPCR)/MIANFI K4 R E AR B F A K
R ILN A FRIRTEDL . LA 20xcDNA Fi BB R,
HAT9 62 PCR P14, 28 TB Green Premix Ex
Tag 11(Tli RNaseH Plus)(Code No. RR820A )izl # & i}t
B, ¥R ZR N 20 pL(f245 10 uL TB Green Premix

Ex Tagq 11 (Tli RNaseH Plus), 0.8 uL. PCR Forward
Primer, 0.8 uL PCR Reverse, 1 pL cDNA ##l, 7.4 pL

RNase-free dH,0). AIB/NLEIRZE, BN EK
B3 ANEE, 18S BOBHA RNA JEHEE RN S5,
5 B RAEAR R R T 2T, 5178 I3k
2, K% 95°C 10 min, 95°C 10's, 58.4°C 15 s, 72°C
20s, FARKIKIRIB95°C 155, 60°C 155, 95°C 15 s 224
VR . SCR b PCR 7= )30 A V5 A i 20 e 4 34
WERRPE SRR S, ] 2722 1 mRNA AR 23k
K,

HFR FH(5'—3") Hi& K/IN(bp) AR (%) A R H(RD)
h-F AGTGATGGAGCAGA
g GCCAGTGATGGAGCAGAG gPCR 3% 117 100.4 0.996
gh-R GGCCAGCAGTTCGTAGTT
18s-F?!] GGTCTGTGATGCCCTTAGATGTC ~
- % 113 94.7 1.000
18s-R! AGTGGGGTTCAGCGGGTTAC
; N = 12.00 a
1.6 #3E%H 04 2000 I
DFFE BT A SR 3 A PARAR B, FFI 8 Z soof
PE 35 AT (EpR iR 25 3R, IRt SPSS 19 4k {4 g 6.00} b
147 one-way ANOVA M7 M IETF LSD i/ 8 259% 57 £ 400 I
ERZE ., Y P{H<0.05 1, INNEA BEES, § 2.00f l_i_l
& 000 0 200 1600

2 &R

MELT AT, AR E & il 400 mg/kg
T Ak B S 2 A £ 1Y) gh 238K 1 25 e T LA A5 4
(P<0.05); M4E4: EAINEN 1 600 mg/kg Bf, gh ik
R 1.91%, BEmE TX A 1.13%(P<0.05).

YA KEFRR 38U (mg/ke)

Bl 1 kA R E SRR SR S A K
Z mRNA Rk
Effect of dietary vitamin E content on gh mRNA

expression in pituitary tissue of half smooth tongue
sole

Fig. 1
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EANNESEE h, FEE A BEREEA TS, gh mRNA £
kHEE FTHP<0.05), 244E4E E ¥R 54 pmol/L i,
gh mRNA FikEiR K& 2),

3.00 ¢

250

HH e

2.00 +

HHo
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HH o
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H K E mRNAMIN s &
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Fig. 2 Effect of vitamin E concentration on gh mRNA ex-

pression in primary pituitary cells of half smooth
tongue sole
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A KRR i I TR T 5 B A A 1
191 DMEERA MR Z K, MAER R MR,
HEA W RS HIENES T 5k
M H AW E KRR ZIRS G, BN 55 5%
SHUH, Wi RIS EN, T ERERMERE, &
IR XA Y = LA ) RE 3R 20 A £ R 20 2L
Az K R A i A BRI B0 A 38 Y 5 3R WAL RE R
Win4i: & E %% Akt (Oreochromis Niloticus)™ .
#i £6 (Cyprinus carpio)® | = B Bt i (Epinehelus
moara)” WA KA BB AREEER . 4e4 % E M2
AREHEGSAERBEAL? HECTYAR E
P A R BER KT R S HiE A R ELAE e Rl 2R 3
Y, (AR IRSMFSESE AL, BI4EAE R E W)
DA 2 KA 1 28 SRR St b, T
BEPEINAEA: R E W2 LR 5 6 gh mRNA 9%
IBEE(P<0.05), XFERqiA R E A BES Hf et T
gh mRNA W3Rk, Ny T RLEA N AR Z &R T,
YEHTT e T RS0 M 35 73 52 5, i — DI E4E AR R
E Fll gh mRNA {9 KB RAHCHE . 7RS4 A4t
35 FEH, gh mRNA ik b 4055 52 b 4E 24k
E YR B T 5 T i 35 44N (P<0.05), MESE THEER E
WS 5HHEET gh mRNA fUFRL, Wik—2 37
FE SR A e PR T AR

BRYEAEE ES ST gh mRNA 19363k, [HASE
B BHE W n 4EA: R E (90 R 23520 gh mRNA Y
FIRIK- . FERE AN 400 mg/kg 4E4E E E B, gh
mRNA £k & m, M2 E 1600 mg/kg Hf
H Rk B T (P<0.05), %5 5256 il 2k K gk
w4, B 1600 mg/kg B2 i 7 510 14 i e I
KT 400 mg/kg 41(P<0.05), H. %R #9235 BRAY 5L
ORI EE T 400 mg/kg 2H(P<0.05)(BHE R & ).
X UL gh mRNA Fik w244 % E Rl E152m , H
KHFFBAEH, 4eE R E Sh= sl B
(AP SR I AR BT 5 1A 1 20 B S S 5 SR A B
TG, XrRE S g R EMIRIEREA L, FR
e A B ) R S 5 M QS I e T I A i —
ABEINHBREE, 7545 F R A A 58 LB G A B
JEX— . BT, JLPARWETHE4EEK E Fl gh mRNA
FEIR A HGE, FAH B G & FNVE AL A o —
HARVIFIESE

KTFYEAZE E P43k R AL v =k 1539
. AHEHFSETEH, gh mRNA B4 BAMKEE Ca* Hont:
YER =R, H B R 208 JC 14 45 & 25 1 (CREB) Y
WM ILAE gh mRNA & 5335 HA5 538 I ke 75 OC
AR, Ca® e BE () L 23l CREB BEfRfkid
FE, WA BESZ I gh mRNA 5 st #BY . $i it 4y
Br, 44K E 1 bt e ine S S BN B i A
F AT A SRS SR Ca? BB AE FH, DA T 910 7 48
J PG S e BE A T B SR R U S R SR
eIk FHh—FrTRENE4EA: 2 B il 54 B s
BEAEHE ATP 458 s 4G 1 L EIE s 3
TR, VERIEET T, MIfTSENm gh mRNA
AR, WTRERAEAE R E il U A A
YRR G C. BEIRTRRE A2 55)° Y5 i R iHE 5
11 CREB WAL NTTH T gh mRNA fYFRIK ARSI
SERFI T Y £ E X gh mRNA FkfEd-EH, H
SRR AEA: 2 B AR SE R R PR TR TR

4 Zipr

A 5T LAY 2 E ABS LI gh mRNA [k,
R P B30 B FEAS LI 2T, Rk T s
400 mg/kg 4t % E I}, gh mRNA £k g5, i
— BTN Z 1600 mg/kg A 2 H Kk,
222 Xk

(11 XSPA=. AR R AR A 2> LI (0], B s Al B
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An appropriate concentration of vitamin E promotes gene
expression of growth hormone in Cynoglossus semilaevis

WANG Wei-fang’, XIANG Ling?, WANG Lin', HUANG Bin', LI Hui-tao®

(1.Laboratory for Marine Fisheries Science and Food Production Processes, Pilot National Laboratory for
Marine Science and Technology of Qingdao, Yellow Sea Fisheries Research Institute, Chinese Academy of
Fishery Sciences, Qingdao 266071, China; 2.College of Fisheries, Ocean University of China, Qingdao
266003, China; 3.Shandong Baifu Biotech Co., Ltd., Jining 273200, China)

Received: Aug. 2, 2019
Key words: Cynoglossus semilaevis; vitamin E; growth hormone gene; aquaculture; primary pituitary cell

Abstract: This study aimed to investigate the effect of vitamin E on expression of the growth hormone gene g/ in
pituitary tissues of half-smooth tongue sole (Cynoglossus semilaevis). DL-alpha-tocopherol acetate was added to
the basic diet (vitamin E) at concentrations of 0, 400, and 1600 mg/kg diet to feed (464 + 2.6) g semi-smooth tongue
sole for 8 weeks. In addition, 0, 18, and 54 pmol/L vitamin E were added to L-15 medium for primary pituitary cell
culture for 3 d. The expression of gk in pituitary tissues and primary pituitary cells was analyzed by real-time quan-
titative PCR. The results showed that in the in vivo experiment, gh mRNA expression significantly (P<0.05) in-
creased when dietary vitamin E increased from 0 to 400 mg/kg and then significantly decreased in the group that
received 1600 mg/kg (P<0.05). In the in vitro experiment, the expression level of gh increased significantly with
increasing vitamin E concentration (P<0.05). Therefore, the proper concentration of vitamin E could promote the

expression of g/ in the pituitary tissue of half-smooth tongue sole.
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