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AEFRA) IR R AdGH, SR« 45 R W, /K T rAdGHENINGENS B & (Rt i A K, 3R s e A K%,
FEARAEDRE R 3, 2 e A LU AR AAR B 3k — 28 40 A 3R B, A AK P rAdGHAS I ] £ 5 B U &1 P A 0 1 1L A
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FOE IS (R ERE, Sl IREFY P SRR S . DRI,
R IE REFERK K F AT ER AR E
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1 HRS

1.1 XKEGHREZFIEER FRE

WP X [IKEF GH cDNAJT %1 (GenBank & 3% 5 :
KJ650095.1) i Ak g 15 5 [R5 1H 51 9, L5149
rdsF MR T BIIT 46, 5" 51 NEcoR 1 BV 55
GAATTC, HF 4| NGAATTCTACCCTATAATTC
CACTATCCAG, T35 ¥rdsR5| NTAAMZ 1F%
47 FiXho 1 BN S CTCGAG, H/7 %5 NCTCGAG
TTACAGAGTACAGTTGCTCTCC, 51¥ g4
TAYMTREARAR AN, ML KEEARSMART
cDNA 1 8495 B GHER K 7 1 (B 386 75 15 2 i
B DY AU i 5 % pMD19-TH A&, 16K
Ji T B B 52 25 41 B DHS o, PRER P PE 72 %, 2230 5
NG, REUTURL {8 EcoR T /Xho T XUEGY, %1k 1]
I, NG RIFEXUES V) IpET-32a R 18 844, e N3
A1 EWBL21(DE3)H, HhHLBH ¥ v B, Wl 7 56
k. HEAEHAZIAN39 kD,
1.2 EAZEHRCGHNESTERAESE

F4 I 1E B 1 B AR AE LB AR B 3 e b K g%
F2(AmpiK E 9100 pg/mL), 37°C 200 r/miniZ %
FRILAT, MRS B (1 100F: B ) B Vi #% R T 3 e 11
LB AR FR 3L, 37°C 200 r/miniE ¥ 85 75 E M
KB K (4600=0.6—0.8), W E 725, 28. 30,
32, 35MI37TCELZANRENITIHES, IPTGRIKE AN
1 mmol/L. #5F4h/5 73 7 HX 1 mLEE{£, 8000 r/min
B0 5Sminf5# 385 77 25, MASDS Loading Buffer,
WK AV J5 24 SDS-PAGE (12%7) B i) H ik, £ 5
Wi lE Qe B A RIS L. KPR IR A1 L
PRIF(200 mL¥% F7 3L HEE 4G 16 1

TE B AARE NP 6 B AT 29O UCEE B 1, K 7K
Ve PHIRG, IINIE 7K BB R AR, UK HE P8 AR (T
12, Scientz-1ID); 73 HIULEE L& FPTIE SDS-PAGE
R oIAT o HEDTE K BT K e P E, iF—40°C
AUR 120, f8 AR T EAHL(Christ Betal-8LD), ¥4 1%
T 2948h, WA TR 1R IR 5 41 25 1 (rAdGH) .
1.3 FEREIEIT

FEFEAR G 882014424 5 14 H H B[R] — it
WA N T EhEIE RAF 1 A4 fa . R 5678 B K
FERFE I B KL AK = B 78 B R 1 56 37 Gl A6 37
PBEAT o 38 FH L 2R T 2 6 0 B ot R PR (R B
FER: H B E =40, IR =10%, 44 <6%,
K5 <18%, 1K <12%).

i 46 2 B 9 (18.70+0.09) gff)ik [K A3 41
600Z, AL > 44, BAH3AFAT, BAFATS0E, 77
T 4240 cm, R40 con 1[5 TE B 358 41 4 F= GE AR

(FE210.2 m’), K IR

TR0 73 0l 75 653 R i TEDRE AR o O HRZH)
10(fRALEEZH ). 50(H Ab 3 2H ) F1100 mg/kg (= b 22
)R IRt AdGH, Je ¥ rAdGHTE LU VE T K H K,
WAR 5 RHZ IR 10 mL ¢ 100 gff LI BHTIR A, £
TR 78 o3 IR SO S S5 1, TRkl C | A7, TR
AN 12h, RERHEAT8H .
14 REEE

TR0 T 46 1 4 FE R 0 45 R ASE S 77 K £
Ji, B RIEME3(8:00. 15:00. 22:00), LA
20min P4 it H G BRAY /D B AR AE v, R R IR 1
(BB R RN ). B H ALK/ i b W 210060 £ 1) 4%
B RARREIR DL . FR5E ARG L R K, FR5E
TR E E 7E20—22°C, Wil %A 78 /2(7.2—8.5 mg/L),
HoAth 7K 5 F8 AR 38 Ak T3 0 3 H Y L Y
1.5 RESMNESZE

FEARGR L A, B2 & M B AT AR, 115
;IS R, AU B AL L6 fa 1 fa AR R B L
KA M, BUMTE, 20°CRAFAFN . 2B WK,
HRRE, VB R SE O IR B . SR AR LRI,
W FoKa MEA. MR . KaRHAET
M5 [ ChristBetal-8LD)A % T/ 7205 Ml %€ - FH
AR YLK E RIE(GB/T 6432-94) FAR I F)
% AL (GB/T 9695.7-2008)ll 5 . Lk AE A3
B B0 52 B Sysmex 4 H 30 A4 4k 2 B AX
(CHEMIX-800), 2 Ha A 2

RSN /N Wi [ = R =Y 7

1795 2 (Survival rate, SR, %)=100x 2K £ %/¥]
hREE,

AR (%BW/d)=100x 3% £ &/ 725 K E < (V]
IR ALK AR EE)/2);

18 % (Weight gain rate, WGR, %)=100x(Z& K
N IS NN VeI GE NS

¥ 72 £ K % (Specific growth rate, SGR, %/d)=
(LnZ8 R AR FE-Ln W] U 7R 5 )< 100/45% R HL

TRl R B =R B B/ AR B E);

JiF44 Et(Hepatosomatic index, HIS, %)=HT 5 &:(g)/
)5 () 100;

JEAA B (Viscerosomstic index, VSI, %)= I i
H(g)/ & (g)x100;

A3 £ (Condition factor, CF, g/em)="MA )i &(g)/
K (em’)x 100,
1.6 HEHH

1256 B 45 {37 FH SPSS Statistics 17.04¢ #4433k
17437, LADucan F Lb A 7 vAAS U 20 /) 22 5, 4
FEJME AR ME R (means£SE) R 7R, P<0.05K /8% 57+
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B3, P>0.05A B BEER,
2 #£ER

2.1 BEHRFESEWHERGHNIES ., FT&

M K67 A SMART cDNAFR T B3R5 75 &
THAI585 bpH— 27T, T bE B R IA #AKpET-32a,
22 7 56 R A IA G 8T GH A IE R Ik R pET32a-
AdGH. FpET32a-AdGH¥: 1t BL21(DE3)Ji% %
1%, SDS-PAGE 7 #rkaill t 73+ 82939 kD F: K ik
HE %A, 776 PURLA B HrddGH (Recombinant
A. dabryanus GH protein) K/IN. i 75 5 B 6
RIS, L7675 &R AT o 55 77 J Ei A B Al
B ATRE R FRIRE30°C, IPTGHKE 1 mmol/L, 435
WA [H] 75 S I 8] B 44, SDS-PAGE 4 #T, MR %
1K B AITE B AR KA LR A8 S AR A5 3 I TR) D i
FE4h. B FRRILSE IR, S8 A RBRE, SDS-
PAGER 6 b3 K UTIE, rtAdGHAEYTIE Hh ik, B3
PLELIR AR (1) T AP AE o R B 5 02 R T 18 5
AT A BB IRr4dGH .
2.2 KBS A ERE

Wk 1Fw, SXTRRAFA AN EHRIE T
R AN A ) AR e o (R AR B (10 mg/kg)2H 2k G AT
oyt R E K AR B, 2 T ERZE (P<0.05), EEXT
TR FZ)18%. HALFE(50 mg/kg) Fli= AL EE (100 mg/kg)
4y 3G B AN R AR FE B T X R4 . SRA A
PRI FE A R AR IR AR (3R 2), 35— CRAERS
QEJE) &R E O & I ZERNEZ R A R E(P>0.05),
B UCERRER 10150 mg/kgb AW ERE LT

FETATHR(P<0.05). SAHMAFER. HEE, L
T BT T T 2 1 22 7 (P>0.05) . 3N AL PR AL B R 3L
ANRVFE B B T 5 R, (5 22 53 AN B35 (P>0.05)

R 3 EE R AR e AE KR RILE T R
s, R R AL B T R OKME, BE S
T HA = 4(P<0.05); BARLES . N abEZH b
1R AR AR KRR B 12T R, B EUE
e T3 A, 225 AR E(P>0.05). AR,
JIE s LU it 25 A dGHES I &2 (R 36 N & B 38 K, 4 i
IE Ik B i 7 B 100 mg/kg i, FFAALE . AR L
50 B 1) 22 S B 35 PE(P<0.05).

2.3 ARELNE MBEHIERR

WK 3PN, 2540 B A A RE 46 br 22 7 AN B 3
(P>0.05), {RAEEZH 8 H(ALB) W 2 /= T 4 R 40
(P<0.05), S F(TP). BKE H(GLB) B FE T4
HAHZE R E (P>0.05). BEETAdGHI IIEINK,
TPFIGLB & ST K, 22 = T4 ZH(P<0.05),
ALBYEHRCEEE FR B Fak 3] T e, i eddGH
TEIAFE|100 mg/kght, 54 AbEAH L ALBEUH
# N F%(P<0.05), ALB/GLBYE = Ab B4 b [F) 4 HH B
NFE, BECT 54 =4H(P<0.05).

M H I =E8(TG). S HE B (TCHO) & &=
FEAR AL 2 i 55 35 5 T X R 4.(P<0.05), Bl 5 Vs D &
(P38 K 3 AL T2 AL K5, i = 5 s
I 2 B R B 7K, B T A A B
(P<0.05). ML PIIENEEE 1) & R AErAdGHER N
R 3 TR R (P<0.05).

I T 4 B Bl (AST) IS T i A liE(ALT)

®1 rAdGHINERELE S KM REMF (T HEHREIR)

Tab. 1

Effects of dietary rAdGH levels on growth performance of juvenile Dabry’s sturgeon (Mean+SE)

P o TR T AdGHIE b
Z iet group with additive r4dGH (mg/kg)
Parameter 0 10 50 100
Y] H Initial weight (g) 18.63+0.08 18.69+0.04 18.70+0.01 18.73+0.07
5k # Final weight (g) 106.48+1.71° 115.4621.52° 110.7£1.38% 109.1+0.86°
B EFR (%) 2.44%0.09 2.43+0.10 2.47+0.08 2.41+0.08
TR R BUFCR 0.8425+0.08 0.8100+0.08 0.8375+0.07 0.8175+0.06
B ERWGR (%) 472+7.29° 51848.57" 492+7.21° 483+6.13"
2 £ K FSGR (%/d) 2.77+0.02" 2.8940.02° 2.8240.02° 2.8040.02
1735 2SR (%) 99.31+0.69 10040.00 10040.00 98.61+1.39
I LLHST (%) 3.60+0.001° 3.63+0.002° 3.84+0.001° 4.1240.002"
HEAR L VST (%) 8.88+0.004 9.34+0.003" 9.54+0.002" 9.89+0.003"
S CF (g/em’) 0.681+0.010 0.683+0.019 0.722+0.016 0.688+0.013

e F—1ThBdR A E AR ERHMRER BB 2 R (P<0.05), R TG00 EMZE T (P>0.05)(CFE AR HER), LL T &£ F

Note: Date presented are Means=SE, Values in the same row with different superscript letters are significantly different (P<0.05); the

same applies below
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#z 2 rAdGHITAKESHENZM(EHEAREIR)
Tab. 2 Effects of dietary rAdGH on average weight of Dabry’s sturgeonin different time (Mean+SE)

ALt AdGHIR In &
Mean%jv;i;gh © Diet group with additive r4dGH (mg/kg)
0 10 50 100
YI4r¥) Hnitial weight 18.63+0.08 18.69+0.04 18.70+0.01 18.73+0.07
#5281 ¥ % The second week 33.58+0.23 35.31£0.23 34.36+1.36 33.5140.85
4548 ¥4 F The fourth week 51.600.30" 55.29+1.02" 53.860.64" 51.2240.22
56)# $4 T The sixth week 78.44+0.77° 83.70+3.90° 79.56+1.52% 77.79+1.25°
4#8)% 4 The eighth week 106.48+1.71° 115.46+1.52° 110.7+1.38% 109.1+0.86°
3 rAdGHFIAREF40 % MR E (LIBFRA SN (EH{ELREIR)
Tab. 3 Effects of dietary r4dGH on serum biochemical indices of juvenile Dabry’s sturgeon (Mean+SE)
P Bt FER T AdGHI I
Paramter group with additive r4dGH (mg/kg)
0 10 50 100
Hi =EETG (mmol/L) 4.63+0.09° 5.63+0.33" 5.30£0.14° 6.68+0.37"
I FEGIu (mmol/L) 4.93+0.07 4.62+0.09 5.100.10 5.08+0.08
BMEHTP (g/L) 14.25+0.50" 14.7540.96° 16.00+0.58" 17.0040.82°
& FALB (g/L) 3.3540.06° 3.65£0.06" 3.83+0.06" 3.69+0.06"
EREEFIGLB (g/L) 10.50+0.58° 10.75+0.29° 11.75+0.29" 14.00+1.15"
ALB/GLB 0.32+0.01° 0.34+0.002° 0.33+0.004" 0.27+0.01°
B EFEEBEAST (U/L) 201+5.29° 209+4.19° 227+2.50% 232+46.34"
BHEHAALT (UL) 2.0+0.08° 2.0£0.16° 2.5£0.23° 3.25+0.06"
T PERERRBEALP (U/L) 83+0.96" 1000.96" 104+2.94" 105+3.40"
JJEEFETCHO (mmol/L) 1.6740.04° 2.100.04° 2.13+0.05° 2.40+0.07"
5% 15 i 2 FAHDLC (mmol/L) 1.44+0.03° 1.51+0.02° 1.600.04* 1.51+0.03°
i % % 5 2 HLDLC (mmol/L) 0.29+0.01° 0.42+0.01" 0.55+0.02" 0.56+0.02"

1) B EAR AL BE 2 5 06t R 4L TR) 22 532 A8 S22 (P>0..05),
T AE Fp Ak P 2F T v A 38 4 v 25328 7 48 K L 55 6 R
2RI b 2 21 22 7 1B 25 (P<0.05) . B P 1 1R il
(ALP) I BB 4 tAdGH VN 022 36 KT IR 7 488 K
5%t A 72 57 I8 25 (P<0.05), TI3ANAEFRAH 2 ) 2 572
AN (P>0.05).
24 RFEALAA D

WIER 4PN, 3N TAdGHEN N4 fa AR A 7K 4y
SRR EEETXIEAP<0.05), 5 Er4dGH
BIINR, K& BRI H T & G R, JF
R TR I AR I S BN 5 BRI A, (AR
ALFRAH 55 RE2H 7 S AN B3 (P>0.05), T =i PR
R AR SR ST X R 4L(P<0.05); B & TR
HHrAdGH & SR, FFH B 5 1 2 2 3R 30 H S B
Je Tt s, A A3 R I s B R RAE, 53
i = 2H %2 R .35 (P<0.05), =ik ErAdGHYN N, I g
Wi & Bk Bl miiE, 5 A = 7 B R (P<0.05).

3NNt AdGHZ f AR LA H 7K 23 F & 50
MR ZHAH L 2 B R 5.3 (P>0.05), LA & A KT
Bl 6 T AdGH I N & IR I H e T vy ) PR AR 35,

. FHRANMGEAEASERE ST RANS
A FRLL(P<0.05). M~ FHPRAN AL ER AL A i 7 2
B 50 2 B AR R (P>0.05), &AL FR4LHLIE I
R B E KT XA (P<0.05).
3 g
3.1 KREGHERZFHERIERZGHIE

JE s BA AR A B,
N AR 2 0t 7 1k ORI A B R IAGH, 3R18 T
HAEYEEMEAEA. WAaRASE R X
J AT B 2R ) i £ AR KR R R i B AR R AR K
W23k TP GHIR R B A R F 4t A Ko /R ™
AW FAIEE T IA KEF IR GH-pET-32aR A HIAA, b5
LR AKRNLI1T KD, GHRLEUIK K /NZ122 kD, Fifs
HHMEEAZI39KD. KW B AWk
TR T RAE T2k R R A
3.2 ARIKErAdGHIR X IA R E3HE R KI5 HR
AL

X 2 o 0 R PR FOAIE 82 T R 20 GHOG a4 1) {12
A KA BN, G S 4 R GHABIE i3k K T 1 A K
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Tab. 4 Effects of dietary rAdGH on proximate composition of liver and muscle of juvenile Dabry’s sturgeon (Mean+SE)

- o R AdGHE
Par;meter iet group with additive r4dGH (mg/kg)
0 10 50 100
JfFLiver 7K 4 Moisture 58.75+0.34° 62.69+1.10" 65.3242.34° 62.35+1.36"
1% 4 Crude protein 19.29+0.37° 20.49+0.99® 21.17+0.48" 20.67+0.57"
LG 07 Crude lipid 56.07+0.24° 53.50+0.87° 50.85+0.93" 57.4440.50"
HLPIMuscle 7K 4> Moisture 80.02+0.83% 79.38+0.27° 81.03+0.91° 80.61+0.46™
1% 4 Crude protein 65.16£1.34° 68.18+1.09" 69.25+0.59" 63.784+0.29"
HLUIG Wi Crude lipid 18.85+0.46" 19.30+0.39" 18.49:£0.40" 17.700.07°

R IA M & 0 GHIE Ik # MRy 5 1 77 X gE e i3t
Ggh K s B e Tt
BE A R Sty i e PO g 2K b
R T RME R, AR T, @i H R R
IS INrAdGH, 18 FLAR A KA 2 R 4%, BRI
FZRAEKIROR . 3/ rAdGHAL B4 35 REAE 33 f1 44
AK, HRAERAEASERMS e ERKREES
Tx B 2478 0 7 Bk — A5 1A T B IR B ) S 1%
FORFIS, 3 8 AR k55, BI— 2 F2 B (U8 IrddGH
REfp R it BRI AR K, B A S AR 351 F 955
XA RE A i T it KO EALGHER IR & 1 Ak
UK, I B R R R G A . 76— SRR
FU R R R & B GH B AR e % 112 330 24 1 3 IR A Q1
(EX T AR K IR A (ke Y.
3.3 ANEIKRErAdGHAR X IA K5 MR 4 L IE+R
oAl

MK EARASERFENRBEE. YiE
. HuEs R R EEEERT, nth A
KPS B T AR B 5 A BRI RE AT . T ER ER K
S 5 LA PR AR S g B AR T — T S T
B0 A KR AR LS R B2 Y. ARG
HAMEALEA. AEA. REANSES
T R 4H, i B GHRE % 2 a3k a0k 2 (1 AR .
HEBESERN LSOO AEANS AT
T-rp b B 3 AR, s R B R S Bk
A A bR e, B2 HIUBCR IR R (AR 4k,
o WX — DU AR R U AR AT B = 5 T B0 AE
LR AE, EAREG s A F4H (B 2R A B R B
WK, WA AT RS BT AOE 0 B SN,
Vi) 452 5 B 0 4R PO JHF ) BB PT R 52454

H = R A2 IR ) 2R B R A, H i =R
Tk, BT LARN 78 AR 0 55 i 5 1 AT E P v v 4 A=
2RI R P, Ao e A R . LA A G
(113 573 24 e IR 5 8, AR HrAdGH AL L4 1
JIE & s R, v RS S TR LA AR e I s

HK. PREATEFTEHMB AL, HApE
S R AR A A7 DT HH BT n) 2H 4R e T, T v
Jig 2 1 97 B B A JE 4 3 DA R i 3 m g fIE ] A (]
AR, B e R, ERE LA
HRACEI KIS m . AT AR AL ER 2R, =% AR
EAMAEAE SR bR Bl - B
FRA, 1T RE S BER ) AR LIRS 0

B EFEE B AST)MA R B (ALT) AT
SV LR, R Y H L2 e AU AR, 1
W S EE A ST, B 2 A R AT
WS e bs, AR HAST. ALTEF . &
AbHEZH B AOE bR T A AR AR, 455
ALB/GLBYE i A B 41 I 1) 57 % SR B, mT DA T bk
I f1 R FH DG AR b O 28 AN 2 AR T 39 5 1) A B I
N, T e — Rl BR A, Bl L& 5 1 4 e ) 45
A DD RERERS -

Bl P R IR B (ALP) S5 85 15 i s RS 2 1 it
U 3% B UG B AR 5 AR 50 AT DUgE —
SE KV LR S B A K B, ALPIE A2 2R ) —
it S S AR IR T, AR S Y P AR A B
T R o TR kT B AR A R UE M N R L
FORRAE ™Y EAHF 9 rAdGHIFIR I g I A LP
SEEEWBEIN, & 5iEE T A IARE KA ] 4 1,
{H 35 A B A 1) 22 S AN B 3, AT RE B R B rAd GHXT
ALPS IR 2V A IR -

3.4 FREIRErAdGHARMRTIA K AT FApLAZE 57
S|

HT At A A Rz O B B, R AE KR
13 BT, E I s S T AR AR K
JFF PR RE % A I ok 4 At T DA ) I 36 AT 75 I o 4R
o FERREY SR o S T A B e T R
B, AR Z W ST UE SEGHER % b i 5 73, BEAIC g
. FEARIG PR IR R INrAdGH B 25 411K
FHF 7 0 B i, s Ik B R R R, B ORG
5 5 BT B AR B R T Hfh 34, Mk kiAo
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B =B 100 mg/kght, FF A g s & 80 idk— 20 R B,
EE S X — 48 Ar LT A S T r A 2 20 1) K
B, JEis E R E B Em TR, 44 mk
L 0 AR ) IR AR A FR R, HEI 2 v R S I £
PRI CL2 3240, AT DRSS, 1 Bl 2™
TEBRLEIER, RESERER TSR FNE
HR S EES. PR EY iz 2, Eeab
A A LR B A, SO T AR R A RS L.

0 TR R0 (0 2 Ak AR AP, s B
W Bl A R T RE E B R A AERT R, K. IR
T AdGHRS BT Hp fig 7 5 85 5 2% PR, 10 VLI HR g iy
TRSNBATLEE ZR, (B2 AR K e E
i, LB IE I & & H B T 23 R, RIEEHE
Mt eI JH 28 30 3 e B 5 EOIE 107 &5 AR, ud B
LA ST rAdGH R B 25 52 7 K 771 B2 22 i) B ek
FEANTE], 75 AT g A D] I s AL A 2 AA AR /K 7 ok,
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EFFECTS OF RECOMBINANT GH ON GROWTH, BLOOD BIOCHEMISTRY,
AND BODY COMPOSITION OF JUVENILE DABRY’S STURGEON
ACIPENSER DABRYANUS

LI Chuang-Ju"?, SHAN Xi-Shuang"**, YUE Hua-Mei', RUAN Rui' and WEI Qi-Wei'

(1. Key Laboratory of Freshwater Biodiversity Conservation, Ministry of Agriculture of China, Yangtze River Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China; 2. College of Fisheries and Life, Shanghai Ocean
University, Shanghai 201306, China; 3. Jiangsu Agri-animal Husbandry Vocational College, Taizhou 225300, China)

Abstract: In this study, Dabry’s sturgeon (Acipenser dabryanus) mature growth hormone (GH) cDNA sequence was
constructed with prokaryotic expression vector pET-32a and transfected into E. coli BL21 (DE3). Recombinant 4.
dabryanus GH protein (rAdGH) was expressed in E. coli cells as an inclusion body. The purified rt4dGH were used as a
feed additive to determine the effects of t4dGH on growth, blood biochemistry, and body composition of Dabry’s stur-
geon for an eight-weeks experiment with four groups including control group (0), low-treated group (10 mg/kg),
middle-treated group (50 mg/kg), and high-treated group (100 mg/kg). Results showed that the complementary r4dGH
improved weight gain rate, feed efficiency, hepatosmatic index, viscera index and growth performance in the low-
treated group. In addition, the low level of r4dGH treatment promoted almost all blood indexes except blood glucose.
Suitable level of exogenous GH improved the content of protein and moisture in the liver and muscle, and reduced the
fat content in the liver and muscle. In general, its effects on growth and metabolism were dosage-dependent. Low level
rAdGH treatment significantly improved the metabolism and growth of fish, and promoted deposition of liver protein
and fat consumption. However, a higher dose induced metabolic disease, inhibited growth performance, trigged liver
damage and changed components. These results suggest that the recombinant GH would benefit the application of re-
combinant GH in sturgeon culture.

Key words: Acipenser dabryanus; Prokaryotic expression; Recombinant GH protein; Growth performance; Index of
blood biochemistry; Body composition



