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Tab.1 The variation of the activity of immune-related enzymes under nitrite stress in

three tissues for C. quadricarinatus

U/prot,mean + SD,n =3

53 ZH 2 WA ER Eh e (mg/L) concentration of nitrite
enzyme tissue 0 0.3 1.5 3 4.5 6
WLA muscles  13.02 £0.005 8* 5.61 £0.0058°  6.85=0.011 6° 5.16+0.010 0 4.06 £0.010 0°  3.85 £0.005 8"
Miﬁfg&% hepfi}iiiieas 139.06 £0.036 1*107.85 £0.023 1° 101. 54 £0.040 0° 80.28 +0.011 6% 60.46 £0.036 1° 55.45 £0.035 1"
il gills 78.30 £0.015 3* 58.18 0.011 6° 50.29 +0.020 0° 47.81 £0.010 0¢ 37.72 +0.017 3° 25.30 +0.005 8°
LA muscles  10.24 +£0.011 6*  8.25+0.005 8" 6.94£0.010 0°  3.19+0.0058% 2.13 £0.0058° 2.25+0.010 0
W‘fﬁ@f@'@ hepf:fi&ieas 92.58 +0.015 3* 44.49 £0.010 0° 25.24 +0.010 09 31.12 +0.005 8° 14.30 +0.005 8° 13.60 =0.011 6
il gills 83.36 £0.015 3* 42.33 £0.010 0° 41.32 £0.011 6° 20.00 £0.005 8" 20.67 £0.010 0 20.33 £0.015 3°
JULPA muscles  81.59 £0.005 8 76.55+0.152 8" 57.35 £0.152 8° 52.15+0.010 0° 41.53 +0.010 0° 25.27 +0.015 3"
R PRI 33.22 +0.005 8" 35.42 +0.015 3" 31.34 £0.015 3° 29.45+0.010 0° 21.20 +0.010 0° 22.49 x0.015 3°
SOD hepatopancreas
il gills  105.21 £0.015 3* 99.16 +0.015 3° 93.63 £0.010 04 94.60 £0.015 3° 87.59 £0.010 0° 76.53 =0.015 3
JULP muscles 25,77 £0.010 0° 22.60 +0.015 3° 24.87 £0.011 6° 19.32 +0.015 3¢ 19.150.015 3° 17.53 +0.005 8
Al Hélé(ii&%ﬁé hepf fﬁmas 43.60 £0.011 6* 40.84 £0.015 3¢ 43.27 £0.010 0° 41.08 £0.015 3° 39.79 +0.015 3° 25.84 +0.015 3°
il gills 45.20 +0.020 8° 49.59 +0.015 3* 41.34 £0.020 0° 41.35+0.010 0° 36.75+0.015 3¢ 34.15 £0.005 8°
Na* ,K*-ATPase il gills 6.75+0.015 3" 6.68+0.0152" 5.30+0.0252° 5.23+0.0153% 4.17+0.0153° 3.91 £0.010 0'
Ca®* \Mg**-ATPase  fil gills 3.33+0.0153% 3.10£0.0153" 2.80+0.0058° 2.60+0.0208" 2.04+0.0153" 2.13 +0.015 3°

I R R NG FREAR R 2257 B3 (P <0.05) .

Notes: Data in the same column with different letters indicates significant difference( P <0.05).
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Nitrite stress on immune-related enzymes and the ultrastructure
in different tissue of redclaw crayfish( Cherax quadricarinatus)

LV Xiao-yan, LI Jia-yao, FANG Yan, GUO Zhan-lin, ZHAO Yun-long, LI Kai"
(Life Science College ,East China Normal University ,Shanghai 200062, China )

Abstract; The technique of transmission electron microscopy combined with enzymatic methods was used to
analyse the variations of the immune-related enzymes activity in hepatopancreas, gills and muscles, and to
compare the morphological changes of the hepatopancreas and gills of redclaw crayfish, Cherax
quadricarinatus ,under different concentrations of nitrite stress. The results showed that the activity of ACP,
AKP,SOD and GSH-PX in three tissues under the stress of nitrite were significantly lower ( P < 0. 05)
compared with control group; with the increase of the nitrite concentration, the activity of enzymes was
decreased gradually substantially; the activity of Na* ,K*-ATPase and Ca®* ,Mg”* -ATPase in gills was also
decreased with the increase of nitrite concentration. Ultrastructure analusis showed that the cuticle of gills was
damaged or even disintegrated with the increase of nitrite concentration; epithelial cell was loosely arranged
and the phenomenon of vacuolization was emerged; morphological changes were also obviously found in
organelles; the phenomenon of vacuolization was emerged in haemocoel, and hemocytes were deformed.
Hepatopancreatic epithelial cells were arranged in haphazard, or even with cell lysis and severe vacolation
phenomenon ; microvilli were structural damaged, some broken, the distance between the hepatopancreatic
tubules was expanded, connective tissues became thin, and hemocytes deformations were found; in high
concentration , the lipid droplets of R cells were reduced , nuclear membrane was disintegrated , cell membrane
was ruptured and vacolation was increased; in F cells,the rough endoplasmic reticulum was reduced , smooth
endoplasmic reticulum was increased, ribosomes was decreased, vacolation was increased and endoplasmic
reticulum edema was emerged. In summary, the activity of immune-related enzymes was influenced by the
nitrite stress,and the morphological structures of the hepatopancreas and gills were also affected,as well as
their biological functions.

Key words: Cherax quadricarinatus; nitrite; immune-related enzymes; ultrastructure

Corresponding author: LI Kai. E-mail ; kaili @ bio. ecnu. edu. cn



12 44 Y IGESHE , S0 ¢ VA FRER 0T 21 2t e B RS () 2L 2R SR SR AR O I 11 S I 4 A R 1819

-., s 4 . 5

Bhx I ERHERERAME TER A RIS
L ARAE b B AR A B2 (BB 5 2. 0F HERZE S PO AR R IR A 5 3. VRS I A0 s 4. R A A R TR, B R A2 A
FUREL; 5. ik BE2H b B A0 i SRS YA UG, P I AR M, SR H 25 6. o e R A B A0 O R A R 2 B O 5
7. R R 2L o A0 AR AR 5 8. vk IR 2 B P A B A A S
Plate I  Nitrite stress on the ultrastructure of gills

1. Epithelium, cuticle ,and haemocoel of control group; 2. The normal hemocytes in haemocoel of control group; 3. Hemocytes in medial
concentration group; 4. Rupture of cuticle, epithelial lamina arranged chaos in high concentration group; 5. Epithelial cells in medial
concentrations group with the phenomenon of vacolation,endoplasmic reticulum edema, the number of mitochondria reduced ; 6. Epithelial
lamina and cuticle of high concentration group severely damaged; 7. Hemocytes in high concentration group ruptured or hemocytolysis; 8.

Haemocoel vaculated in high concentration group.
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Plate I  Nitrite stress on the ultrastructure of hepatopancreas
1. The simple columnar epithelial cells of the hepatopancreatic tubules in control group,neat microvillis were on the surface; 2. R cells in
control group,and lipid droplets were found; 3. F cells in control group; 4. The epithelial cells of the hepatopancreatic tubules in medial
concentrations group; 5. The holistic view of hepatopancreatic tubules in high concentration group; 6. Connective tissue between the
hepatopancreatic tubules ,hemocytes and Basement membranes; 7. R cells in high concentration group; 8. F cells in high concentration group.
Ep:epithelial lamina; C: cuticle; H: haemocoel; hc: hemocyte; Va: vacuoles; ER: endoplasmic reticulum; Ec:the simple columnar

epithelial cells; mv:microvillis; Rc:R cell; Ld:lipid droplets; bm:basement membranes.



