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HEMRNGES, REALHELE, ¥ALNDE. DFELZFBEATL;, AAX LT E
PCR¥M T grE FTRAL Tkt FERES LR ﬁé@éﬁ%‘zif}%fh- Pk
MEBMFFRT AL HREFHAR. SRET, griibifli. . AEE4ALFHRE
WEkAE, g2 EMF. Eh. WELALTEA RGN REFE. VK EITEY, T
Efigrlkk ERERS, g2E0hRA T F LR, gri/gnEE ¥ Ak, EhRFPerlmm
gRY EIEFEH AR, grl/g2EE2hik FIEEAF; LEFegrlkAr BN, W
gr27éE0h7’mhéﬁ%Lgi%Tﬁ%ﬁT&%/ﬂd’n‘é’]i% k&, grl/gr2EF #w oD ; KR P gri il
KA EAOM WM AX ERERG THOBRM A, g%k H ETRIWAL, grl/gr2fh
BN, Tipepckk AN EAT 2 F FH, A2hk 2| E; KkFglLAEREE
K, g2ZEO0hf2hiy XX ER F R T HMON K, grl/gr2fEE2~8hEFHERKME,
occk ik B IR I E BRI R LA /uﬂlﬂgrl'igrzibﬁz hit &k &7 8% £,
grl/gr2fi e 2~8 hAE Fr e R K1, occk A M HANAE2he AL FH 5% L x 8822 4 3% 4 L
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tE O S N J T AR i i Bl AR v SR A AE B B
%, SR BP9 A1 25 FloA B O™ A Y
4 B RIS N 2R G RE . IR IS N Al HPTR 2 5
PHAEE) ) R AR S B B B A2 AR —— i e o
# 2 Z 1K (glucocorticoid receptor, GR)A 3 1 H.AK
Uihe b o GREBDRSF M Z KM i — 5t
JB T A% S -, SRR K 5 )T U A
Ja AR, RS 08 B TR ER RO T (glucocortic-
oid response element, GRE)Z% 45, A 1M I8 4 4H oy ik
Rk, RFELARI GRS, 8 RFEVRHA
YIS B2 T BOk BN L A 808 15 b 5 A GRE
PRSP IF AR B, W RO . WA e . 4
MO fEo ks BMERAE. EKEAF. W
WO L R L AR AR R B 22 Uy,
X245 5GCE SR RE VT . RAE I
Jop PO Ay S TSR T LR B B 1 B ST S R
— &

FEBHEZNET T, fa S A b B R IRAE:
{E LA IO 98 S g Y E RSB I R A R Y —
RV BRI REAE AL, A 5 GRAY 5 1 B A 9 4%
FHOCU A B9 3R Y 7 g 2 3k ol f 2R %o 2
Az T T R RN, I SR LA R R
B 5 B, SRR S B LT sk
/5 O B H B AT GCZE Hi GRAY 5 B 19 B 928 AH O Fik
PR ek AR AT | AR OGS e A L S RE A AR L
S B A 5 T RE 4051 A B3 A A O T B Ak
JE A R DR M TR OG . IRk, A ISR
BIR B GRS 5 AR i U PTRE 8
PEAE N R 1l AN 55 37 E (intestinal
paracellular permeability)t4 fill LA K 55 85 1% B 45 ¥4 72
5 1 1 ot s T B sl 55 AT DI, el L
GRZR Ge % I 3= 1 e b S iy 25 fidt e B S 22
B

3k #fj (Megalobrama amblycephala) & [E 1 £
BORK IR Z —, H A SR T
A, WIS, AR BE S R fi (Ter-
alurus punctatus)” . 24y (Dicentrarchus labrax)"™ .
4 3L B (Sparus aurata)"” FIE(Cyprinus carpio)™™5
0 A T R LS 23 5 e HLAR S AL RE
WA BIF 5T LA K 5 R % 42, RT3 B 5 ) L Al
b, RN Bz o 5 0 A
X O VO S Ak R e R L R BER L DL K PTG ¥
VPRI b g BE D Y R A AR T IS TN, Rl DA
H B 2 s T DY R 52 9K 4 ¥ (phosphoenolpyruvate
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carboxykinase, PEPCK) . f ik Fl &8 v [4] & & 1
(occludin, OCC)55 F [K & 35 1 Wi I DA Kz 2H 21 2 1
58, HEMAR ST A Sk 7 003 0 28 th GR &R G k) H
it A9 52

1 MRS T

1.1 LG &R

AR 52 8 T P A Sk 65 359 p o K R R R A 5
Bt IR 7K el A9F 5 0 T SR 5 R A A A gt
Toti, i 445432) g, K (32+4) cm (n=150),
SCHHT, Bk ORISR R G PR IR, K
H(25+1) °C, FRgmA, SBEBIE AR, A
T it A 0 A A PR L 8 e AR T 2 1 3%
&, 1IR3k,

1.2 4HAHH

LR 23R AR AE 5T s Al 2URE ok A B
LB 10 RISk il . S5 22 MS-222(175 mg/
LRI, BOGOME . FEE . MR, 88, BAE. %
B, R M. K EK. LR, . RS
GUSE 13 FPA12140.1 gZ£47, A1 mL RNAiso
Plus (TaKaRa, Ki% 544 TR A BR 2 A FE R 4%
A-80 °CIRAF# H o

1.3 MR

PEHL 140 A1 3k 5, BEAL A3 Sk 52 56 b 3841
XTHRZH , R E 24T, 42838 N5 F iR 5L
B SC0 A NE I T vk BE R 10 mg/mL (5 7 A
K B BB (1 mL/kgfR &, fz R E 1
RVGAL T A BRA A, X BE AL T 5 55 i kG
R, EESAEIEN0Oh, 2 BFEOR, 2h, 4h,
8h. 12 h, 24 hfl5 dif BURE, 4K B A7 H
S, WS, BHEFRICRIN mL/RE, &/
AR E 2w oKk, RELE . TRk, |k,
JFRE . SRR EZ R, T—80 °CIRFER I, B3|
5 T 309 R B 0 2H 2K b 04 AR Ak T BE i R H R
MR, CRSE24 hiE . FFAE . P9, B A0 T I
FE T 4% Hh e B AL R4 22 A T
1.4 #HmaiE

K4 1Y 1L L ACCU-CHEK Pertorma lfil ##
A T B4 AR It A 5 5 7 24 94k i R 0
(7500 t/min, 4°C, Smin), WEEIMLHE, A7 TF-20°C
o ML He R Ak s kO e BE ik A
MAGLUMI 10004 H a1k 2 & Y5 58 o A Ltk
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A R I (B Jo D0 5 1) & WA R IIHT 7 M A
B TRARA T,

ZH ZURE ity >R T3 2 2H SV AL (T R 2 A
PR A BR A VDA, 451G & RNAIso
Plus (TaKaRa, K3 89 T REAT BR 2> A1) it A 4l
# B RNA, Z:NanoDrop 2000(Thermo Scientific,
Fe EDRIRNATT I 5 B B, U800 pg RNA
B, #3050 & PrimeScript™ RT reagent Kit with
gDNA Eraser (TaKaRa, KiEF4A Y THEARA
ALY BB — 2 W AR JR SN 280 : 5xgDNA
eraser buffer, 2.0 uL; gDNA eraser, 1.0 uL; Total
RNA, 2.0 uL; RNase free dH,O, 5.0 uL; 42 °C,
2 min, fFfi# T4 °C. B B RINIK R KRS
B 5B RN G, 10.0 pL; Sxprime
script buffer 2, 4 pL; prime script RT eraser Mix
I, 1.0 uL; script RT primer Mix, 1.0 uL; RNase
free dH,0, 4.0 uL; 37 °C, 15 min, 85 °C, 5 s,
T4t T4 °C) S 35 cDNA, 315724 F-20 °C
A .

15 St S A

ARSI BT S 5 TR, Hrh NS R
p-actin | )2 B A b 5812, AR S50 = RIS 1Y
e sk AR, XAk A G E AR oce. B
AR A 2 5L K pepek V) K gr ¥ 345 B R F Primer
5.0t E BT, ARSI R
J 7N 5E R AE T A TR () e A7 PR )
e

F1 PFIkEKEEEEPCRITA Y

Tab.1 Primers used for M. amblycephala quantitive

Real-time PCR reactions

514 FEIs -3 )

primer primer sequences
B-actin-F TCGTCCACCGCAAATGCTTCTA
B-actin-R CCGTCACCTTCACCGTTCCAGT
@r2-F CCCACTCTTGAGGAGCACAG
2 2R TTGAAGGGGAGGCGCTATTG
grl-F CATCCAGTCGCAGGACACTT
grl-R CTCGTGGCCATCCATTTCCT
occl-F ATCAAGTCACCCTCCTCCGT
occl-R GGGTGATGTCCAGCGGTAAA
pepckl-F GGAGGAATGGGACAAAGCCA
pepckl-R GAGAGTCGGTCAGTTCCACG

1.6 SLHTRFEE=ZPCR

S22 5E FE PCR (qRT-PCR)ZS 5 3 A5 Xf
b ol 229 E AT A IE . qRT-PCRJ W R FHSYBR
Premix Ex Taq™ II (T1li RNaseH Plus)i{#| &, 7&
ABI PRISM 7500 Real-time PCR System{¥ #% |-
BEATRE I RN 4387 . S8R B S B Xue Y, it
PCRIAZZ 20 uL: 2 pL cDNAMEAR . 10 uL SYBR
green mix, 0.4 pL ROX. 6.8 uL H,0, 1ER 5%
%04pL; RMVFEFIRE: H—FrB(50°C, 2min;
95 °C, 3 min), 5 HrB(95°C, 15s; 60 °C,
1 min; 40IKAEIF), 2 =BrB(95°C, 15s; 60°C,
1 min; 95°C, 30s; 60°C, 15s), FHM:XFHAE,
DLK T A ZE K AR cDNARE AR ; AN FE S A
3K
1.7 (HLARIBSAT

HAREM 24 0EE NG, WHBK . A4
M, PS8 umbI H, H LA HEYL )5 B 70 .

1.8 HIRESGIT+

AR s o it 4205 23 B B % 56 R 7R 2H 21
FRINEE . K 22 S W VA3 (8 SPASS 18.0
(SPASS Inc., Chicago)# {4 H i 51 [ 2 J7 2% (One-
Way ANOVA)FIA 374 78 ¢ K 5 (independent samples
t-test) /AT, I PEAKSE 5 B O P<0.05,

2 4

2.1 [AkEhgr WEA D IFAE

VA S 5 195 17 T 8 28 180 A2 A 32 [ (g D DO
PR . B8 SKE L BRI KRR R b R A
B, T HAAZU(P<0.05), Fligr1ZRiksy
AR, A Sk 500 B BT B R 28 32 AR L K (gr2)
TERFRE . B el . iR B, RS DL SILIA Y
KRFEHER, HRIEEES THMAL(P<
0.05)(E 1)

2.2 ROEAERL

RRADLR B Ak B IS, S 2 i Y R e K
TE0 hBEIWLER 3 18 2 T = (P<0.05), i 1% BR2H J¢
JER K64 5 E2 hik B 0 A (I A S 56 21 17 o e
i oA R B SRR A 1814, ZJE R R
fadh, HRRSE R K B A 12 hA PR E 3
FOR S LR R md N TR F 25, H
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_ 6 1 ogrl A
o mgr2
5571 A a
sS4l b b bl B
K2 B 1
®eg3r
28| ¢
B2k def|| de d
§ { e of| FPE. |lef DE
2 E
0
H L SP G KHKHTHP I T O SK M
éEAV/\
tissue

B 1 grE Ak T RHERAPHRIESHIE)
H.OfE; LAFAE; SPRAT: G.BE; K'EME:; HKL'E: HT. T R
foi: HPEMR: LWj: TAESHL: OGP, SKUEMk: MULA. B
AR KNG FRE KR grifignfE AR AR T REER D
# (P<0.05)
Fig. 1 Tissue-specific expression of gr in
M. amblycephala

H. heart; L. liver; SP.spleen; G. gill; K. kidney; HK. head kidney; HT.
hypothalamus; HP. pituitary; I. intestine; T. testis; O.ovary; SK. skin; M.
muscle. Different letter indicates statistical difference between different

tissues in grl and gr2 (P<0.05)

6000 o
— *A O XJHEZH  control
—
E_ 5000 r B 5G4 experiment
on O
= 2 4000 |
= L
B3 3000 f
%2 *B
2 § 2000
7000 |
% a Dab Dbc DC
0

0 2 4 8 12 24 120
i 18] /h

time

2 RN R S 3 2 o L cortisolZK P B ZE 4L
L [5) — I IE] S 6 2 R K HE 2 2 S B 38 (P<0.05)s AR P AR
I 19 K /N5 B 2 0 iz e 2 xR 2B 20 P9 7 S TR I I o 2% e
#(P<0.05); T
Fig. 2 Effects on serum cortisol level during recovery
from exogenous cortisol-stress

* indicates statistical difference between different treatment at the same
time (P<0.05) means statistical difference at the same point of time
(P<0.05), different letter indicates statistical difference between different
recovering time in experimental group and control group (P<0.05); the

same below

X A S R e R E ) XTI E
X 20 Bz JoT B KV e B ) e, 3k B 0 K
i, MR R, &R TR K OF 4 RE )
FE2 WA AT AR IR T -tk A, 2 P e T
KEAE2 W2 S5, BR12 hi55 d 2/ s [a] s =22 8] 14 B2
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JoT BEOK VA G 2 S A, A A ] A e B B K
G 22 R (K2).
I A 7K O A5 b 7 52 56 Ah B S R B — 1)
Ja k., ELRNTE2 hisk A W EE 3 i b 3 T =
u%(zko.os), I H.2~24 hil 18] i A 7K F 4 R 7
14 mmol/LA 47, 324 him A K % 510 mmol/L
Zefti (B3) . X B AR AE AN S2 g ), ol
WK #4576 10 mmol/LA A7, 4N %%

o LR EPNA, ARWSIE b I T T Sk
fify 2 M o A
o X4 control BI04 experiment
20 A
18} AB *AB
=3 16 | ABC, ABC
S o L a a a
£ 1) a
E 8 12 ¢ a BC
FSiot
%?D 8
=3 O
:E 2 4
Na} 2+
0
2 4 8 12 24 120
fif [7)/h
time

3 BRMEHREDIEPMEEKFHEL
Fig. 3 Effects on blood glucose level during recovery

from exogenous cortisol-stress

23 RN IR E T F2 P HPIEH L gri) =BT

T E R, gr LAE 30 K 52 1 R) A7 AR 2R GA
WS IE I, SCUe 41 R0 X BE 4 g1 32 3K 2 1Y A8 4k
AR B, TG gr1 F ik B AEORI4 his) i 2%
T T HAL B A] 5, (P<0.05); TS5 X FEEHAR L, B
JR T 5 i gr1 38 7R 214 hig 3 1 I#(P<0.05),

XTHRZEH, gr1ZRIAHAE0, 214 hivt i 2 5 T8
24 hitf (P<0.05)([&l4-a), gr2#eikht H7E Je s v
SHE0 R BT B L (P<0.05), 5%} 8414
P, AXAEO hUl 52 3] T 3% 3k it W 25 T i 091 10
(P<0.05), XJHRLH M, 45000 g2 ik o &
22 50 (Kl4-b)o grl/gr2E 1 N AL 31 b TR B K
-, AR R R T A (E 4-0),

IR, LR Her1 Kk B T T 5
JE TR AL, HAE2 hig A& 2w T HAD
I [H] 45 (P<0.05), T 7E4 hir) ik 2 W 2% T HoAtb
B[] 45.(P<0.05), {HAIXT BRALAHE, Y008 &
Z5 ., XTI R, 0, 24 hgrlRiAE BE S
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y grl

O SEEG4 experiment
B X4 control

rg 4 1.6
=53 1.2
Eg 2 0.8
g1 0.4
| “o 0
5 0
= 8
1 8 _
il 1
S8 2 30
= oo & S 2.5
*2 52 4 20
S| M 10
2 0.5
0 0

gr2 grl/gr2

O SREG4H experiment
20 A BXTHRZL control

Ba

SN
ououLown
—————

(®
0.7 A

o8 0.6 5
50.6 0.5 a a *A Aa 4
< 0.4 b 3
i < 04 03 | 5
A g 02 0.2 € "

< 0.1

0
0 0
0 2 4 8 24
()
I 8] /h

4 EBNHRED

time

72 o F] L HPISA £ griY Tk

Fig. 4 Expression of gr in HPI axis of M. amblycephala during recovery from exogenous cortisol-stress

T-8F124 hit) 21k 7 (P<0.05)(Kl4-d), 1M gr2fE 5256
2 v % B LRI OG FR 2 — B0 A 0 R AR A i
S 2 h gr2 J PR 3Rk TR AU AE O hi 2 R T X BR 4
(P<0.05), HFARWEM T IAE4 h, HHRKXE
SRR T 3 25 55 WTRRZH2 . 4718 h gr23k
I8 R 35 T 0124 hil 35 50 (P<0.05), WE(HH
BAE2 h (El4-e), N BLAL RS Hgrl/gr2{H AE2 hitt
IRFNEAE, LA (R 2 L (AR A — 3 (&1 4-0)
S, SR Her 1 RIA RN S, H
FIkEO0, 4H18 hii 3 = T 28124 hif (P<0.05), 5
STHRLHAHEE , gr1FE0., 2H14 hi £k B 3F i
(P<0.05), TEXTHRZIH, gr1#£0, 214 hif) ik &
B K T 8124 hitf (P<0.05)([#4-g), T gr27E0 hil
2 hi)#ik g B KT 4. 8124 hif(P<0.05), 5
XHRLAAR L, gr2fEORI2 hif) ik & W R E(P<
0.05), 8 hilf 33k it i 3 T+ (P<0.05)(/&]4-h). i
?%ikf@:grl/grzﬁf% B AR RS N ik
PRI, X — A A R F 3 K,

T i 7R A 3 e vl 22 S T A 0 A (181 4-1)

24 FEUINHRELIZFAFAEgr. pepckfiFR
BT

S0 20 I WIE v g VA Tl 2 P 52 T 1 AR Ak
PELPAIETR . FEOMI2 hifgrl ) 3Rk & B 3 5 T H
by Bt 1E] A5 1) #2 35 HE(P<0.05), 4. 8F124 hi ik
WL EZES, EHEAKP B IAE2 by 5XF A
FHEG, OFI2 hit FRik & W& &, 8M124 hif Rik
A T AR (P<0.05), 14 hit o #2255 . ¥R
Hr, 0. 8F124 h grl i ik & B & & T H ALY
B8] 53 (P<0.05)([815-a), 5 %0 2H gr2 % s R IR AE 27
4 hig 3 & T H AR E 5 (P<0.05), 5% R4
o, 2hgr2sE ik 3 LA, T4 hivf ik &
H FT AR (P<0.05); XFHRZL N0, 214 h gr23k A
1) F 3k 5 5K T 8124 h (P<0.05)(&l5-b), grl/
g2 E RIS, 762 Wb A7 I H (151 5-¢).
pepckl T2 iR E(E HBLAE2 h, SCI6 20 A IR 4 B
A AR B W KT, S0 20 2 R 2R 35 7K 5
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FHR ik &
relative expression level

grl/gr2

O SEEG4H experiment
m X &40 control

B A]/h
time

E5 HEBNHRETERELEGIFEFgr. pepckih FRIZEL

Fig. 5 Expression of gr and pepck in liver of M. amblycephala during recovery from exogenous cortisol-stress

FREA(EIS-d)s  LhSE 56 4 B0 A oxd HE 2 808 1 L
ez, EHME B R AR a5 ST 2
Er 2R A -5, HIEEMERET
LEF (Kl 5-¢)0

2.5 ENHREITIZEPEKersocclIRIA
Tk

TEXT R BRI AR 5E b 2 R, SEH HgrlFE2 .
4F18 hit) 3Rk i W 3 = T 0F124 hi) R ik & (P<
0.05), SXFMRLAHIL, 2M8 hiyF A B E T
(P<0.05); XHALH N grifE4 hif)Fh i g 3 5 TH
by B 1) 85 (P<0.05), 1Ty L Ath B[] 5 22 [i) ) 2 3k
Tol & 2% 5 (Kl6-a), LI Hgr2MRIKHEEOR
12 hig F T AR A A5, HAEO hi 5% 5K -
S AT X B4 (P<0.05) 5 1 76 X6} R 26 P A7 76 A+
IR AL, gr2deik | AEOR2 hIF AL i E (KT
At R[] Y 26 38 1 (P<0.05)(JK16-b) . grl/gr2tt
A A2 2 B0 S 1 R P/ i R 34, D0
H H BLAE2~4 hIX [B] N ([ 6-¢) o 1T S5 5 2H 7 Jik
occlf) F 5 AR Ak 5 X 1R 20 1 A8 b fa 3 A — 3%,
B ETHE . RS, HIEEKTY
W4 h, H LI (E /KT i 2 T X B4 (P<0.05)
(FEl6-d);  LASIZ 56 2H i 4 Aok B8 2H B0 19 b (B R A T
221, EMG B H B occ i 22 ik A8 A #5557
2 E T £ BRI AR —5, HAEOR2 hi $i (il
I Hofla sk ], LA WL 22 5 B (. %) s i H 3
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(6'6)0
2.6 ERMHRETIEPE gr5occlIFTIET L
X 8 gr1 FE kA I 25 S R, SCIR A PN E

2 Wb W E] TStk B 3 v, H S5 xR
AHEE, H Ik g B3 T & (P<0.05); XFHR4

gr1F IR ARG E, UFE24 Wb A B E TS
(P<0.05)(Kl7-a), 23620 gr2ft 263K L 5 gr1 ik
ol —8, HEFRR RS E TS HAE2 hb g
5, H IR a2 w0 IR S KT (P<
0.05); 1 XF HEZH P gr2 i) 32 38 A7 78 — 8 B2 1Y I8
3ly, OF18 hity ik & i (K F HAh B[] 55 (P<0.05)
(K17-b). grl/gr2 bk s 2k St s Y | (i K7
TE4 hME, 2. 4518 WU 4 0124 hECHE Y
25 (K 7-c) o S2H 2H occ il 36 1578 A e # 5L BLIg
A, FE2 hifk B T IEEKF, HHERXA R R
TR IR 4 7K - (P<0.05), R Y B0 I ] LT
WL (B 7-d) 5 LA S 56 41 K A0 Xt BE 2H 850808 19 H
TR, FBRERENoccl il #aHE
Mor 2 BT R I A2, WA B R R A
AL (E 7-¢).

2.7 R R3S AR SR S

H.EJ 45 R Wor, SC00 2H 65 22 JE 350 20 fifg 14
%, (FrEM2e s e B s DAAE 18 D &5 4k i
HRUU, 5% IR A B W EEF) 1 5o P
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414 M B, 4. Pk il R R S2 A RE IR AL U o A T AR 8 P Y R I8 8 725

0.40 3.0 ¢ griigr
%S 25t
0.25 20
0.20 15t
0.15 Lol
0.10
e 0.05 0.5 1
L 0 0
i 8
X 2
w2
= £10.045 | 1.2 7 occ
= 8510.040 | Lol _
= 210035 | :
=10.030 ¢ 08 i
©]0.025 ¢ | O 5G4 experiment
0.020 t 0.6 B XTHEZH  control
oo | 03
0.005 | 027
0 0 A1 L
0 2 4 8 24
© X
i 18] /h
time

Elo RIUMNHRELIETEALG LK T gr. occHIFTRIAEN

Fig. 6 Expression of gr and occ in skin of M. amblycephala during recovery from exogenous cortisol-stress

y grl gr2 grl/gr2
12.00 A 6 3.0
10.00 5 A 2.5
8.00 4 2.0
6.00 3 1.5
4.00 2 1.0
~| 200% ||pb Bp Bp B? 1By |]a .28  Ba g5
% | 0.00 0 0
1 = 0 2 4 8 24 0 2 4 8 24
]
4 (a) ()
%% 1.0 6
E (5} 09 B
Z| 08} S5t
5| 077 4t .
o 0.6 r 0 52852 experiment
0.5 r 3t B X4 control
04 r
03t 2
02 | Ll
0 0

i [E)/h

time

B 7 #RIMHRE S IEZPE LS Fgr. occBIFTIXATL

Fig. 7 Expression of gr and occ in gill of M. amblycephala during recovery from exogenous cortisol-stress
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Plate The effect of acute stress on histology

1-5 are the gills, spleen, kidney, intestine and liver of the control fish; 6-10 are gills, spleen, kidney, intestine and liver of the experiment fish (Bars=200 pm)
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Tissue distribution and expression analyses of
Megalobrama amblycephala gr in stress

CHEN Kai ?, XIBingwen ", TENG Tao*, QINTing', PAN Liangkun', XIE Jun"

(1. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization,
Ministry of Agriculture and Rural Affairs, Freshwater Fisheries Research Center,
Chinese Academy of Fishery Sciences, Wuxi 214081, China,

2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;
3. Hubei Collaborative Innovation Center for Freshwater Aquaculture, Wuhan 430070, China,
4. Wuxi Fishery College, Nanjing Agricultural University, Wuxi 214081, China)

Abstract: In order to understand the biological function of glucocorticoid receptors (GRs) of Megalobrama
amblycephala, we explored the expression characteristics of grs in different tissues and the expression changes of
grs and some function genes in the recovery process after stress. Results show that the grl was highly expressed in
gill, spleen and head kidney, while gr2 was highly expressed in pituitary, liver, intestinal, and so on. During the
recovery process, on HPI axis, the expression of gr1 had fluctuations, gr2 significantly up-regulated at the 0 h, and
the value of grl/gr2 was gradually increasing in hypothalamus. The expression of grl and gr2 all rose first and
then decreased, grl/gr2 value reached the peak at 2 h in pituitary. The expression of grl had fluctuations, whereas
gr2 had a low expression at 0 h and 2 h compared with the other time points, gr1/gr2 value gradually decreased in
head kidney. In liver, grl rose in the early time (0 h and 2 h), and gr2 presented a fluctuating situation, and there
was a tendency to reduce the the value of gr1/gr2. At the similar time point the expression of pepck peaked. In gills
grl rose first, and then decreased, while the expression of gr2 was subdued in the early time (0 h and 2 h), grl/gr2
value maintained at a large value during 2-8 h, while the occ expression peaked at 2 h. In skin grl and gr2 rose
significantly in 2 h, grl/gr2 in 2-8 h also maintained at a large value, and the occ expression rose first and then
decreased. Histology research shows that gill filament was hyperplasia, lymphocyte-like cells increased kidney
tissues, while other organizations examined had no obvious pathological changes. All the results indicate that GRs
have a complex regulatory mechanism in the stress, and the histological analysis shows that the risks of

pathological changes come from the stress.
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