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SN ZE Z 0 (Beeuf et al, 2001), /K IARER BE By ol 283
fififa 28 9 Bl — R 50 A BAS LR A T R N ARG B
RS, B R f02E AETS | AR K RS (Hirose
et al, 2003), B FEW T FLEAE . T HAES
Bk 5E B (McCormick et al, 2006), J&— 42k F 41 41
B8, 5. ). OB EAIIE) . B(Na'-K'-ATPase) .
PR (i AR R | LR ) MR DG Al (B &
BREARKNKT T AEFLE 1 %) 0 R/EH N E 24
FEATLEHI, 2008; XIIMEE, 2011; 3K E2HESE 2013), TG
TR IR K B £ 110 /50 18 8 1 I S T K R B IS
P, HUFTEFFEXS Na™Fl CU#EAT 25 A W i W i =% HE
TR R K B, AL AL TR . BR
THBFVE RSN, R S 0 i HAG WA T AR (PR K,
2011), X2 E R R A B AR, F
B WL 0 (8 22 RN AN ) AV RS2 B R A
HIIE A28k . Na'/K'-ATPase 1% M LT 3% 55
JE B R I R R B I AR A (B SCIRE ST, 2017)

BT, T A4 10385 I8 15 4% 5 AL 2450
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0RO ERAE (R DL DL, 2014; 2546, 2014; XIE1E %,
2015; BXIESE, 2016), AT FI K YIAL Y B A
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FEHHTT, W ARSI E 6.0 mx6.0 mx1.5 mAYIR
#E oK R Y R o SEER IR, AR A K B ANIG
T EIK I 150%. %22, T E 8 8.5~9.5 mg/L,
KR M 17.0°C~18.2°C ., L6 A F kL Ry K o s v A 457
LA AR, 250 IR 55K 08:00F118:00% JE (4 &
0.5%EA T4 M, BERES AU, K aRIE Rt Bt
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Bl o UMLK ER B A 25, ARG A AR EL T N 0~25
PIRE I B 2E 7704 18 (Zhao et al, 2011), ABF5EH
IR FEE AR A S FE P B A R T 1, R
0 & 25, YFE 9, 17, 25 =P EEMNKFE 54,

FREHAHITE 0, 9. 17, 25 DU/SER B a2 WIBEAL
FER 3 Eacahtn, BOHLES | B RS, Fhrkas
FET (4% RHEHIATEE, 12 h 5 1R EER,
22 24 h 55N T0%TAE IR o B ZURE ik A T
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YIRHLYI R, TR 4 um, EFT9R AR 4L (HE) Y
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BRPEERT G T e T R, TR %
{#i F Leica Application Suite Version 4.12.0 E{§ /4
X} 8 22 S S s A v B /N R BERE SR/ B EE L A SR
20 AR A B /BRI AR R AT I A ] Excel 2010 4K
PEXBAE AT ST 70T, R SPSS 19.0 AKX S5
BOE ETT B & 7 2243 #1 (one-way  ANOVA), i F
Duncan LT R 25 T, WEMHKFH 0.05,
S 4k L S S hR 7E 25 (Mean+SD) R o
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21 BREEBENIRERREGHEHNEFETR

W 1R, R R ARERAE 4 AR EERFE KR
FERTIAR M BIIET ., AR RN 100%; KA BRTESR
JE o i) 1 RASET (AL ), HABRAE SR
MILT-BA .
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Tab.1 Survival rate of juvenile A. sinensis
at different salinities

T35 % Survival rate/%

Sfl{:iy K4 RKH
Seawater group Freshwater group
100 100
100 99
17 100 100
25 100 100
22 EEXHAE]) 6822 AR R0

HIPEL 1 AT, A 4 £ 68 22 A1 56 e ~F- 09 /)N
Fr o SR/ R A AR AR L o 2 T SR A i
A, MM, HESI R -V AL T A A
M, 8 LR 22000 AL T AN 2 )
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Histologic section of gill filaments of juvenile A. sinensis at different salinities

A: 2F0; B: #hE9; C: #F 17; D: #hEF 25
BC: IM4fiffl; CSC: WAAMM; GL: 8/Nr; PC: HE4HME; PVC: W A4
A: 0 salinity; B: 9 salinity; C: 17 salinity; D: 25 salinity
BC: Blood cell; CSC: Chloride secreting cell; GL: Gill lamellae; PC: Pillar cell; PVC: Pavement cell

R 2 AEEEX LS EERL BRERE RN

Tab.2 Effects of different salinities on microstructure of gill in juvenile A. sinensis

b B8/ R i 8 /N e 1] #E WS AR
Salinity Breadth of gill lamella/um Spacing of gill lamella/pm Chloride cells diameter/um
0 41.97+8.67° 33.6549.60° 5.86+0.67°
9 33.65+9.29° 41.45+11.71° 5.91+0.74
17 31.87+6.43% 42.94+6.87" 6.04+0.79°
25 28.61+4.96° 43.75+9.13" 6.63+0.79°

TE e [FIZVEE A ) AR5 B RS 4 18] 22 53 .35 (P<0.05) . T[]

Note: Different superscripts in the same column denote significant differences between groups (P<0.05). The same as below
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Fig.2 Kidney histologic sections of juvenile A. sinensis at different salinities

A: 0%h)F; B: 9 )F; C:

17 80 D. 2540%; GL: 'B/Nek; RC: B/N#E; RT: 'B/ME

A: 0 salinity ; B: 9 salinity ; C: 17 salinity ; D: 25 salinity ;
GL: Glomerulus; RC: Renal capsule; RT: Renal tubule

x3 FREBEMHEGYEENRKKENZM
Tab.3 Effects of different salinities on kidney glomerular
long-diameter of juvenile A. sinensis

HhE H/NER K AR

Salinity Glomerular long-diameter/pm
0 121.03+21.70*
9 92.27+14.16°
17 86.26+15.74°
25 77.78+14.75¢

24 ThEX LY E I AREHIZN

HiEL 3 bl vh g o)y iz 16 L3 S by 565
JZ. BT R NUZ RN . FhIE S S
A2 | HURAEIR B AR AR AR AR M A o R A
B R AR LCR, IWEAR R ANEM ., 720, 9,
17 #0125 PUASEREERS, i AR AR 25, R BOE
BEAR J A 2

3 itig
31 #HEMPLEGHEMEE. FERMSERTY
95

2 A A7 M T 36 AR 22 BRI I 2R, e

WREE . EREEFNERLSE . b, SRR RS A AR
KA PEREM R ESRBEH R Z —(Beeuf et al, 2001;
TRASTLAE 2016; TKBERESE, 2017) 4 T fiEh B XK =
FRFH AL, AT TV 2 28K 9k 555
IS . BESE R, BB/ Z M EE,
i, v I (Bostrychus sinensis) i i £ 14 J& 5~35
(Zhang et al, 2017), 4> fif (Trachinotus ovatus) i ifif £5 P4
J&5~35 (Liu et al, 2019), KP4 L H £ (Hippoglossus
hippoglossus L.) 9 Tiif £k 74 /& 15~32 (Imsland et al,
2008), TEARMIZE T, AR L) 0 A 5L B 0~25 ) g 77
T, HAFWERA100%, X FIZEQ2014)%F F A T 258
{14) i At &)y o AT EL A R S N PR B Y 2 SR — 2 b
Ab, FEEREE DI R, B EREE R TR, oKL
ARG 4y £ 1175 18 15 H RN 32 B P (Na " FIC) 34 H Bk
FEERERE MR R R FR), Wiy
HRIFWBSEEITEE S, BER I hiE kKA, X
A, 55 AR BT A A — B R, e )T AR
£ 28 7 5 1 A R U LR B R 37 1Y) 3 U8k s Y
X Tl A A5 3 A AR B IR GE VS R R

32 EhEEXT AL s34 fa 6] A0 A B R0

SRR RS —IH B BT, B ARILIARETT
SEBVRAY, AENLXT SN IR BT A rh A E R A A
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Intestinal histologic sections of juvenile A. sinensis at different salinities

Fig.3

A: Ofﬁgi B:

9%:';.&; C:

17 $8FF; D: 25 £hJE;

GC: FORANME; LP: [EA7)Z2; ML: Fil)Z; SCVC: FEHR bR 4
A: 0 salinity; B: 9 salinity; C: 17 salinity; D: 25 salinity;
GC: Goblet cells; LP: Lamina propria; ML: Mucous layer; SCVC: Simple columnar epithelial cell

(El-Leithy et al, 2019), 7EAMFFEHr, AR 4) fa 7EIR
IKAMRER AL, SN AT, X ] REA A TR R 5K
AP 2 o T L, A6 MK R W i TE AL 8 7 R 3 B AIK
BB (RAMSE, 2020); FEmihEd], B0/ A%
HARAR AR AR 58 , 13X AT BE S R AN K IR BE (198 38
Fhin, fRB BTN IrEFERREE . RSB,
li] B 72 55 A R T 220k BB 22 (K S, AN ML S
AR AR S S IR ) e e A, 2019), X 5 2 B4R
(1998)%} T i AR Oreochromis Aureus (Steindachner)]
MR E S5 AL, AF5TH, M 0~9 R, Toitse
8 /NI R A S SR /N ) BE AR B T 25 5
M 9~25 EREEA, “HEWATMMHER RRE, X5
Hr AR B 4y 0 TR K e A% ) e R B PR 3 1V 0o A e i
55 RN B T (Na Fl Cl)2x H B 3 1 3 4 1)
FFE W A 4B A0 — 3 (Zhao et al, 2011), 7EAEHfa
Ferpr, R E R AR L AE VB 0 R T R rh R AR
F, NS 5 OB FIR 2 Y Na'™-K'-ATPase,
SR B B B = Sl PR HE AR CXUMAE, 2011), MK
MABRIECR . 3 R RS 50N E T s &
F B4 & 35 7K SF- 1T il 7K A A8 HE 3 P A (Amiri
et al, 2018). D1 D1 (2014)fF58 %W, 20 EhEE4 1k

fich4y €00 58 22 R /N R % 5 S 4 A 55 AE X TR UK
ST IS , [) B R R 2 0 S L ) T AR R IR
K, HHh, fE G (Acipenser schrenckii ) (512 F]
4%, 2006)F144 G £5 (Acipenser naccarii)(Carmona et al,
2004) L B AHAL I S5 5 . RS, Rl ER BE )
Hn, e A L T AR K B
WREATHE RIS, VR RN B & T = S B0l
YR T RE SR . 20 B KEdA B B (2 WT A,
1998), Abtgrr, ]yt PIRIKIFE 7% 2 i
IRIREE, SRR SR ST RN AR o FEIRERBERT, TG
VO R /NI T R A 2 R R R A AN Tt 2 A
Ak FEmER R, T TRCE IR, i e
St 1892 375 1R 15 AL T TR B2 B BB AR T AR
BT g 7K AR A ELA B SR Y 3 1 RE T -

33 HEX L EEFARALSRE RN

B RARE EENBERTRE, S 5
BIBERAS, JFAEHE AR A e
5 TN (9 I (El-Leithy et al, 2019)., 35 HLAA i I ()
ARFEERFE IR K |« AIKER BE 2 i £ BE AT S B A 25 4 AR
b, FEE5KENSE KDALY, 2012),
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Adaptive Adjustment of Osmotic Organ Structure of Juvenile
Chinese Sturgeon in Seawater Conditions

QIN Shaozong'?, LENG Xiaoqian®, LUO Jiang®, DU Haoz,r
LIU Zhigang’, QIAO Xinmei’, XIONG Wei’, WEI Qiwei'*"

(1. School of Life Sciences, Southwest University, Chongging 400715, China; 2. Key Laboratory of Freshwater
Biodiversity Conservation, Ministry of Agriculture and Rural Affairs; Yangtze River Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Wuhan, Hubei 430223, China)

Abstract The “land-sea-land” breeding pattern has become an important strategy for the rearing of
Chinese sturgeon. In this study, juvenile Chinese sturgeon (Acipenser sinensis) in freshwater culture were
utilized as the research object and an acclimation experiment was performed using continuous saltwater
rearing conditions. To understand the adaptability changes of organs during osmoregulation, a comparative
study was conducted on the structure of the gills, kidneys, and intestinal tissues of juvenile Chinese
sturgeon grown in different salinities during seawater acclimation. The results showed that the survival
rate of juvenile Chinese sturgeon in the seawater was 100%. During seawater acclimation, the breadth of
the gill lamella significantly decreased (P<0.05), whereas the spacing of the gill lamella and chloride cell
diameter significantly increased (P<0.05), suggesting that these juvenile Chinese sturgeon from a freshwater
environment gradually adapted to a seawater environment by changing their gill lamella breadth and the
space between the adjacent gill lamella, sped up their body and oxygen exchange capacity with the
outside water conditions, and increased the chloride secretory cell sizes to improve the level of cell
metabolism to cope in a water environment with high osmotic pressure. The glomerular diameter of the
juvenile Chinese sturgeon decreased during seawater acclimation (P<0.05), and the number of glomerular
decreased slightly; therefore, the juvenile Chinese sturgeon decreased the loss of body water by reducing
the filtration function of their kidneys to adapt to the changes in osmotic pressure of the external
environment. However, no obvious changes were observed in the intestinal tissue structure. The results
showed that the juvenile Chinese sturgeon had strong seawater adaptability and osmotic adjustment of
organs that adapted to the changes in seawater salinity by changing the breadth and spacing of their gill
lamella, the size of the chlorine secretory cells, and the size and number of the glomerular.
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