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Fig. 1 Effects of dissolve oxygen level on the body kidney microstructure of Gymnocypris przewalskii

A, HS; B B4 8h; C. EELH24h; D. H1 LA 24h; LLFI RS0 um; BC. £ZL40M; RC. ¥ /MA; PL 58

&, CT. 4L 6%, DT. @ i /N

—if i/ NE PIL &5 ik i)

A. normoxia; B. severe hypoxia 8h; C. severe hypoxia 24h; D. moderate 24h; Bar=50 pm; BC. Blood cell; RC. Renal corpuscle; PI. Frist

proximal convoluted tubule; PII. Second proximal convoluted tubule; CT. Collecting tubule; DT. Distal tubule
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Fig. 2 Effects of dissolve oxygen level on the body kidney

mitochondrial ultrastructure of Gymnocypris przewalskii

A HH; B, HEIL48N; C. HE K4 24h; D. AN 24h; L
BIR2 pm; N. 0% ; M. 2k e

A. normoxia; B. severe hypoxia 8h; C. severe hypoxia 24h; D.
moderate 24h; Bar=2 pum; N. Nucleus; M. Mitochondria
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Fig. 3 Effects of dissolve oxygen level on proportion of rod-
shaped mitochondria in the body kidney of Gymnocypris
przewalskii
B L AR NS 7 BRI R A B A 2 ) 2 7 B
(P<0.05); NARZE H A 20 ; S8AS24 4% AR 2% 5 & (K A i 3 h Al
24h; M24ARE& h FZAIR U 24h; R 1)
Different lowercases letters above the bar graph indicate
significant difference (P<0.05) among different groups; N indicate
normoxia; S8 and S24 indicate severe hypoxia 8h and 24h; M24
indicate moderate hypoxia 24h. The same applies below

8hitf 2K (P<0.05), 24hit] [#{IK(P>0.05), H. 5 KA
24hi H A 8 5 R R A 2 AN B (P>0.05);
RS 38 240 H,O, & & T 1, (H 55 S 4L IR 22 57
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Fig. 4 Effects of dissolve oxygen level on the body kidney
mitochondrial membrane potential of Gymnocypris przewalskii

AU 8hitt £ K (P<0.05), 24hiH [1%(P>0.05), H.E
FEAR A 8h AN 24h i 5 &3 T U 2H(P<0.05);
FEARAE M 24h I MDAS BE R E & T % A4
(P<0.05), {H5 HEZLAShAI24h i) 2 F A B 3%
(P>0.05; & 5B).

A SODFE P71 H BEAR AU B 8hi 552 K (P<0.05),
24h BRI (P>0.05), H.H R S Sh R 24 h s v 14
BT | AL(P<0.05); B (KA WiE 24hi SODYE
M5 AL 22 B R B3 (P>0.05; 8] 5C). AET-
AOCTE 5 FEAR A J5 Fr 23 n, Hbm T A
(P<0.05), {H 5 K A 8h124h A T-AOC % A i 2%
(P>0.05); 1 EEA AU 3 240 T-AOC 2. 35 5 T3 4
#(P<0.05; ¥ 5D). &' GPXiE PETE B (K S 8hHT
5K, 24h A B, 5 5 R A 8h R 24 hiv JLvE
BT H A 4L (P<0.05); 1 R MM E 240 GPX &
=T A A(P<0.05), 1B 5 5 A 8hAi124h A
WM ZE R AR E(P>0.05; & 5E).
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)5 2 5.(0.11—0.13 mg/L)4k, HoAt i F} fa 35 (1) &
B KT H A . Matey 5! B0 R,
TR B £E 2R 4E0(0.320. 1 mg/L) A 7£3%24h, 5
BH 75 M 1 A LG R SR I AT 32 B8 . AT A
RO, R E (R 440(0.3£0.1 mg/L) e 8h s
HET- 2 51k 40%, (HAEARE(0.7£0.1 mg/L)HHiE8h)5
HIET R ER15%LL T, K5 (3.0 mg/L) il il 773
R . WAHE TR 0.7 mg/LoA = AR AL ik
£, 3.0 mg/L oy FEAR AU B R B
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3.2 BREIKENEGPRER B LN IABRE
FFNRRER LAY R0
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Fig. 5 Effects of dissolve oxygen level on H,0, (A), MDA (B), SOD (C), T-AOC (D) and GPX (E) activities in the body kidney of

Gymnocypris przewalskii
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SALRIRERERY . AR S b, iR B H,0, 5 B
RS 18 8RN 55 35 18 1, 24h N [ 25 1E 7K, B
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MDA /& H FH 3 122 AR08 5 R s 2 7= 2B )
WEAL B, TENE I — bR, SR AR
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DISSOLVED OXYGEN LEVEL ON THE BODY KIDNEY STRUCTURE AND
ANTIOXIDANT ENZYME ACTIVITIES OF QINGHAI LAKE SCALELESS CARP,
GYMNOCYPRIS PRZEWALSKII

CHEN Fu-Ju', ZHAO Yu-Tian', FU Sheng-Yun® and LI Xue-Yuan'

(1. Veterinary Medicine Department of Agricultural and Animal Husbandry College, Qinghai University, Xining 810016, China,
2. Qinghai Naked Carp Rescue Center, Xining 810016, China)

Abstract: To investigate the effect of dissolved oxygen (DO) on the tissue structure and activities of the antioxidant en-
zyme in the body kidney of the Qinghai Lake scaleless carp, Gymnocypris przewalskii, with an average weight of
(97.68+0.12) g, were randomly divided into three groups with moderate hypoxia (3.0+0.1) mg/L), severe hypoxia
(0.7+0.1) mg/L, and normal oxygen level (8.4+0.1) mg/L for 8h and 24h. The structure of the body kidney and the ul-
trastructure of the body kidney mitochondria were observed, and the membrane potential of mitochondria and the activ-
ities of antioxidant enzymes were assayed. The results showed that moderate and severe hypoxia did not damage the
structure of the body kidney and ultrastructure of the mitochondria. However, moderate and severe hypoxia signifi-
cantly increased the ratio of renal rod mitochondria at 24h with markedly decreased membrane potential of the mito-
chondria. Severe hypoxia but not moderate hypoxia significantly increased the activity of SOD and the concentration of
H,0,. Furthermore, both severe and moderate hypoxia markedly increased the concentrations of total antioxidant capa-
city (T-AOC), glutathione peroxidase (GPX), and malondialdehyde (MDA) in the body kidney of the scaleless carp.
These results indicate that the body kidney of the scaleless carp adapt to environments via regulating mitochondrial
morphology and antioxidant enzymes. This study provides a theoretical basis for understanding the hypoxia adaptation
mechanism of Qinghai Lake scaleless carp.

Key words: Dissolved oxygen level; Body kidney; Microstructure and ultrastructure; Antioxidant enzyme activity;
Gymnocypris przewalskii
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