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L(Cx30). NaHCO,fi#% 50 mmol/L(C,50) 34H, &E4H
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MK FUREE . pH. W, . 2L
Fabr, FHRRBGLR E 92:00 8 A AR BRRE o AN R ARl My
], 25 S 2H K AR P AR LR 1.
1.3 #HmREXREE

TEBRE o 368 S 56 285 TR S, %o % 7 AT Ak 3
2 2% B 5 8 S5 £ () R 4 47, F Bouin” s ] 52 (5
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1.4 ALYIRRIABIIE
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T3 ¥, VIR /NG FR 2 28, EAT LK . B RN
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SRIGHEAT MRS . Yo, BAPRIT: —HR
(10min)— ~HZE. JEAE(1:1, Smin)—100%H 1%
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K (10min)— 75 A T 44 €4, (10min) — 7 K ok
(15min)— £ FR 7> 1LV (8s)— AL K ¥ (1 5min) 25 1%
KPP (1min)— 1R G (2min)— 37K 3E(1 5min,
R4 e €001 42 1) R e 18] ) —80% 1B K (Smin)—
90% P9 A# (5min)—100% B k% 1 (Smin)—100%3% #%
I 3min)— = H 2K, WERE(1:1, 2min)—> = F 2K
[ (5min)— — F 2 11 (5min)— VR RS F . T
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53&DP74) . MO W g B3 R0 T 6 22 FE L )N
Jr KB B 8/ AT R
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S0 AT B 35 L B E bR HE E RN . R
SPSS13. 0% i 22 = 55 & /N K e i
/N B FE EAT B R 2R 7 22 73 T (One-way ANOVA).
K HIDuncanyZ 317 20 ) 2 E LR 407, SR H e 56
HATHIE ZE R LB S, P<0.0SEAEREEER,
P<0.01 A& ZE R .
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Tab. 1 Water index control group and experimental group

) R bed e 3 B S FE Examined
Group Temperature (‘C) pH DO (mg/L) SAL (g/L) NH{ (mg/L) NH; (mg/L)  alkalinity (mmol/L)
CA0 19.32+2.05 7.56+0.09 7.44+0.45 0.06+0.01 2.37+0.81 0.04+0.03 0.44+0.05
CA30 19.22+1.29 9.44+0.08 7.58+0.42 1.394+0.06 1.40+0.40 1.47+0.49 29.70+0.81
CA50 18.94+1.21 9.55+0.06 7.51+0.06 2.27+0.08 1.32+0.31 1.75+0.55 48.90+4.14
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/N T B AR K (P<0.05), 8/ Fr K BEAEC o300 55 35 TEAH [FIBRE I8 T, 53k K B L, 2
A5 K (P<0.05), HLEC SO 5% B8 41 T W) i % 57 JK b8 22 55 2545 55 (P<0.01), /N F K FEAEC o 50}

(#2). B ARK(P<0.01), 8/ F (8] FETEC A300) & 248 K

B A [ 0RE R B BRE o i ol ik 7K B8 2H 2 485 44 (1 i
Fig. 1 Effects of bicarbonate alkalinity on the gill structure in alkali-adapted species and freshwater species of Amur ide
GF. #22; GL. 88/ Jr; 1G. #8/) Jy [A) B
GF. gill filament; GL. secondary gill lamella; IG. the intervals of secondary gill lamella
2 NaHCO,BEX FRIES & 4519898/
Tab. 2 Effect of NaHCOj; alkalinity on the gill structure of Amur ide (#=9)

AR d 1% 7K Bl Freshwater Bk Ffvs. 3% /K Fl P{E Alkali-adapted

fbxIndex B Alkalinity Alk:;i;?zs te species species vs. Freshwater species P value

{8 44 %7 ¥ The width of gill filament 0 41.33%1.35° 35.62+1.92° 0.0000
(wm) 30 50.83+0.95" 42.5742.14° 0.0000

50 55.41+1.23° 50.53+0.98° 0.0014
fifl/]\ K B The length of 0 97.83x2.01"  100.10+2.65" 0.5272
secondary gill lamella (um) 30 109.1642.52°  109.5243.01° 0.9437

50 121.97+2.85° 101.67+2.56" 0.0000
/N i [f] # The intervals of 0 28.82+1.63" 26.40+1.25" 0.0595
secondary gill lamella (um) 30 32.6340.54°  29.58+0.63" 0.0176

50 34.99+0.73° 32.81+0.49° 0.0759

T Fh B NN EE BT A, FISIERE AN R L bR 8RR AR 22 7 8 2% (P<0.05)
Note: Data are means of nine repetitions, different superscript letters in the same column indicate significant differences between groups
(P<0.05)
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(P<0.05, % 2).
22 AEINaHCO;MENRIKKET &
LEFIRN 2

oz b 2 2 b R A AL R, B4 P B
ZH il (Pavement cell, PVC). 5 4H ffd(Mitochondria-
rich cell, MRC). Zh 41 2(Mucous cell, MC). #E
Y f(Pillar cell, PC)%5. M 27T LAE H, &40
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RGBT R T E (K 2).

iR Fif

BR22 748
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18 4 B Y 52
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I 5 R P52 0, 88 4 B b K T 4 A S /)N T
£, AL Co30, ZHRANH E KA T, K
INTEARARAL, ELRFRHEFAE 5 40 5 A7, HEF 'R 2%
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HEZTE e S5 % . FEAH R 264 T, LIRS
BP0 T 4 i B B R K Rk 22, T ELHE S
NEESE BAE(E 3),

3 i
3.1 NaHCO;RE RIS & 63 R REE R R0
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Fig. 2 Effects of bicarbonate alkalinity on the gill MRC and PVC in alkali-adapted species and freshwater species of Amur ide
PVC. Jii ™ b 40 MRC. & 40H; PC. HEARE; BC. ML4HE; GF.6l42, GL. i/ F
PVC. pavement cell; MRC. mitochondria-rich cell; PC. pillar cell; BC. blood cell; GF. gill filament; GL. secondary gill lamella
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Fig. 3 Effects of bicarbonate alkalinity on the gill MC in alkali-adapted species and freshwater species of Amur ide
GR. fiE4E; MC. R4
GR. gill raker; MC. mucous cell
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THE EFFECT OF DIFFERENT BICARBONATE ALKALINITY ON THE GILL
STRUCTURE OF AMUR IDE (LEUCISCUS WALECKII)

GAO Shan"?, CHANG Yu-Mei', ZHAO Xue-Fei"’, SUN Bo', ZHANG Li-Min',
LIANG Li-Qun' and DONG Zhi-Guo’

(1. National & Local United Engineering Laboratory of Freshwater Fish Breeding; Key Laboratory of Freshwater Aquatic
Biotechnology and Genetic Breeding, Ministry of Agriculture; Key Laboratory of Fish Stress Resistance Breeding and
Germplasm Characteristics on Special Habitats, Chinese Academy of Fishery Sciences; Heilongjiang River
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China;

2. College of Marine Life and Fisheries Sciences, Jiangsu Ocean University,

Lianyungang 222000, China; 3. College of Wildlife and Protected Area,

Northeast Forestry University, Harbin 150040, China)

Abstract: In this study, the differences of branchial epithelium of Amur ide (Leuciscus waleckii) originated in Dali Nor
Lake (alkal-adapled species) and Songhua River (freshwater species) were observed, which compared under the same
bicarbonate stress of 0 (C,0, pH 7.56), 30 mmol/L (C,30, pH 9.44) and 50 mmol/L (C,50, pH 9.55) by histological
method. Furthermore, the adaptive relationship between high alkali-tolerance and the micro-adjustment of gill tissue
structure was explored. The results showed that the gill structure of the alkaline species changed correspondingly, with
the increase of alkalinity, which the gill filament became more full, the gill lamella became longer as well as the inter-
val between lamellae became larger compared to the control (C,0, P<0.05). The freshwater species also changed,
which the gill filament became more full and the interval between lamellae became larger (P<0.05) than the control, al-
though the gill lamella became longer at C,30 (P<0.05), there was no significant difference between C,50 and C,0
(P>0.05). Chloride cells were found in the base of lamellae which increased higher in both of species than that of the
control, pavement cells were observed in the secondary gill lamella which became larger and thicker in alkal-adapled
species than the control, whereas due to the fusion and cell detachment of pavement cells, pillar cell, and blood cells,
the secondary gill lamella of fresh water species was damaged severely. In addition, a large number of mucous cells
were found in the epithelium of gill raker of alkal-adapled and freshwater species. With the increase of alkalinity, the
mucous cells changed from large and sparse to small and dense. Among them, the mucus cells of alkal-adapled species
were more than that of freshwater species, and arranged more orderly and tightly. To sum up, the alkal-adapled species
could adapt to the high alkali environment for a long time by keeping the integrity of gill structure and physiological
function, while the freshwater species vice versa, because of the loss of physiological function caused by the fusion and
exfoliation of gill cells. The results of this study can provide basis and guidance for transplantation and acclimation of
freshwater fish in saline and alkaline water in the future.
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