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Abstract: Hypoxia occurs in the natural and aquaculture water environment frequently. Golden Pompano
(Trachinotus ovatus) is a hypoxia-sensitive fish, so we employed (31.59 %3.01g) juvenile golden pompano to
study the effect of acute and chronic hypoxia stress on the liver by physiological and histological methods.
Individuals were exposed to 3 - 24 h of acute or 14 d of chronic hypoxia stress at room temperature. The
histological changes in the liver were observed to analyze the tissue injury. Catalase (CAT), superoxide
dismutase (SOD), glutathione (GSH) and malonic dialdehyde (MDA) activities were measured to determine
the antioxidant effects in the liver tissue. Data were statistically analyzed. The liver tissue gradually showed
vacuoles, expanded blood sinus, and blurred hepatic lobule structure during acute hypoxia. At 24 h acute
hypoxia, liver tissue even showed cell fusion and local cell necrosis (Fig. 1e). At 14 d chronic hypoxia, liver
tissue showed local cell necrosis and vacuolation inside the cells (Fig. 1f). Cell structure was decentralized,
intercellular connection was divided, cell membrane was dissolved, organelles were disrupted, nucleus was
decomposed, blood sinus was enlarged, while only rough endoplasmic reticulum was evidently observed (Fig.
2c¢, d). In acute hypoxia, CAT activity was continuously increased, SOD and GSH activities was recovered
after increase (P < 0.05). In chronic hypoxia stress, SOD, GSH activities were significantly increased (P <
0.05), while CAT activity was significantly decreased (P < 0.05) (Fig. 3a - ¢). MDA activity firstly was
increased and then recovered in acute hypoxia, but increased significantly (P < 0.05) at 14 d of hypoxia (Fig.
3d). The results show that golden pompano liver tissue structure is seriously damaged and is in severe
oxidative stress under hypoxia stress. Hypoxia stress in chronic hypoxia is more serious than that in acute
hypoxia.
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Fig. 1 Histology of juvenile Golden Pompano liver after hypoxia (H.E, x400)
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a. Control; b. 3 h hypoxia; c. 6 h hypoxia; d. 12 h hypoxia; e. 24 h hypoxia; f. 14 d hypoxia. No difference in acute and chronic control group.
BD. /N H. AF4HM: S, M5, V. =5l AL FFAHTEY: &, §rokilnss: Y MRS V. R,

BD. Biliary ductile; H. Hepatocyte; S. Sin sinusoid; V. Vacuolation; A. Epatocellular disarray; 4. Sinusoidal dilatation; Y. Cellular fusion; /.

Focal necrosis.

WK, FHWA, SMZNRZEZE (B 1P,
2.2 fRE W8 5 R R AR RS 4 fa T B LS5 1)
4

B HLBE T ON TR 2 4 o SR (1) JH- 40 i A%
e Tanfe—ml, RIE. K, ZBSEW, 5L
ANHE, FRZAREI; MR NGEE
A A B, b AE %, T,
KANTERS T, WIBER, ERVEIREEY], K
FL2E /AN, SRR R oy A A i A ™, [
A /D SR T P B s A B P (R I B AL 20
A KANAR—HIRRITRG; TSR Pe%s, M
HLMM, AN A EE PN Rk
LR, DL —2e/ N Igif (& 2a, b,

SAPERENNE 6 h I, 40 Py R R AR

D, ANABIRERLAE K, TN
I AT R A RARIZ AR s T A o2, A
A% e TR EH AL T P B, (I ) A e A
VoA HHA IR B L oK AR I S, 1o S
HHFII EE L O ANZLANAR, A0 M ) AR AR K
( 2c, d)o MIEAREMG 14 d I, FFanJf
W, MRAATEEE, B MR, )
fit, Alpas A, BABILRE, HREHE
W Al LSS A AT R 4, T
i, AR AN B, AR A A9 A B
FHRAIGE; N2, B RILW
BRI (Kl 2e, £, RUMESLA NG T
YN BRES Zy T E A

2.3 {REHEE BN AR L) M AT DI LB



+ 1054 - )¢ Chinese Journal of Zoology 51 %

B2 REBHEE SRTEEE R4 A AR
Fig. 2 Ultrastructure of juvenile Golden Pompano liver under hypoxia

a. b. XA o d K 6h; el A 14d; SMEXTRA S MAT %R, av ¢ e, x2700; b, d. f, x8000.

a, b. Control; c, d. 6 h hypoxia; e, f. 14 d hypoxia; No difference in acute and chronic control groups. a, c, e, <2 700; b, d, f, <8 000.
GL. #Hl5: H. JF400d: LP. JI5%: M. Zokifk; RER. MITIAJRM; SER. WA *. 75 €. FikinsE: A 5Bk,
GL. Glycogen; H. Hepatocyte; LP. Lipid droplet; M. Mitochondrion; RER. Rough endoplasmic reticulum; SER. Smooth endoplasmic reticulum;

% . Vacuolation ; 4. Sinusoidal dilatation; A . Peroxisome.
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Fig. 3 Anti-oxidation enzyme activities of juvenile Golden Pompano liver under hypoxia
a. WEMARE (CAT): b, WBEHIKIEIREE (GSH); c. HALMEALESE (SOD); d.§ - (MDA). %l cg & CG 4 HHREAEXS
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a. Catalase (CAT); b. Glutathione (GSH); c. Dsuperoxide dismutase (SOD); d. Malonic dialdehyde (MDA). cg and CG represent acute and chronic

control group. n = 5, values with different letters mean significant differences between different treatments (P < 0.05).
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