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Abstract; The aquatic toxicity of crude oil is believed to be mainly caused by polycyclic aromatic hydrocarbons
(PAHs), in which group alkyl-PAHs are the major components and oxygenated-PAHs are their importantly degra-
dative and metabolic intermediates. In this study, the hepatic toxicities of alkyl PAHs, oxygenated PAHs and their
parent compound to marine economic fish species, Takifiigu rubripes were investigated. Phenanthrene, 3-methyl
phenanthrene and phenanthraquinone were selected as model compounds and their impacts on the liver tissue injury

of pufferfish were histologically assessed and compared through ultrastructure observation under microscope. The
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results showed that mitochondria and endoplasmic reticulum were the most sensitive organelles after exposure to
the three compounds, and the injury patterns were different among the three compounds. Exposure to phenanthrene
resulted in the quantity increase and morphological change of mitochondria, quantity decrease and fuzzy morpholo-
gy of endoplasmic reticulum, appearance of lipid droplets and cell vacuoles as well as hemorrhage. The liver injury
of 3-methyl phenanthrene manifested as the quantity decrease of endoplasmic reticulum, appearance of lipid drop-
lets and cell vacuoles and hemorrhage. In comparison, phenanthraquinone induced the edema of mitochondria and
endoplasmic reticulum and appearance of lipid droplets and cell vacuoles. In general, the liver lesions aggravated
with the increasing of exposure concentrations in all three exposure groups. However, the liver injury extents were
different among the three compounds under the same exposure concentration with a general trend of phenanthraqui-
none > 3-methyl phenanthrene > phenanthrene. Our results demonstrated that the hepatic toxicities of PAHs deriva-

tives were possibly higher than their parent compound and the toxic mode of action should not ignore the impor-

tance of compound structure.

Keywords: PAHs; hepatic toxicity; ultrastructure; Takifiigu rubripes

AE R R REEREIRYEE G2
— BB AT R AES G 25 TR, HR IR T |
EIT5 Y Bk . UG A 2010 4ERIOK, A& VG HF
TSR KT “7.16 JBKE ™ S RORIE 36 19-3 il
FE " Y6 1 5 00 5 LA ) N AD B KRR R A, 4R i
AR SIS AT 2 M DXt A 7= 3 B T I M A B
W msE T A ATs Y AL, AT R
KR T H A i £ 3R 5512 (PAHS)ZH 43 , PAHs 24 5 473
HA 0 1% ~ 6% , H b 80% ~ 90% b ¢ %t 4k
PAHSs™ 36 TH1 55505 A 3 I 7 Tk 7 A e M 7 S 7
A3 BRI T L K A R4 4 i PAHSs R R 42 3
~5 A%, ToBEHE— 25 K T % U T AR AR IR B A R
B, DITERFSE 2 6TE 16 RO S48 PAHS, i
X} PAHs BT A M D X AT 8 30 PAHSs AT
A TE W A S SRR AS . SRR BRI =
I PAHSs, HAE A & i B, O T B i
(URTERBUIE €I P HIUFeE ST/ TR A tiraa
YAERR & PAHs B fff AT o A8 i 7 AR Y 2
Wy, KTk 2 A A e e A B AR 2

2T & 7R 7 i ( Takifugu rubripes) (% FRiv] fili | J&
FEREENNCHIASIN Y Iy ) e oA T <t 1
FrER) B A e B AR E W R, R R EE I 17
AN I RN N R R T K PSS B g = =
B M — P E LU R, TR AR b
DX 9 %, BASHR AR 2 i e i 2 B E
TR A P A F) 1.47 J7g, Horh 0.46 J3 W4T
BEAR T, HROC T IREE TS Yy L 2 PAHs X
M B P A5 (AR S 10 A DL TE | AH S 55 A 1 T
b A fa R & R, B B S R X,

ST UL RN AT LU Sy £ 0 5280 ), D
3E 3-HREFEFIAEBR WS X 52, e i 5 vl B WL %
WFSE 3 Ak G W0 %k T s S B5CHE K - IR £ 46 403 155
O, LAHCBCHE B FLAT A W 1 5 58 1 22 5, i F 5
PAHs MHATEME M TR S 22 6
SRR IR PAHS 2875 Y Wy 0 0] fil 5 1 A9 5T B9
Z=H,

1 ##l57i% (Materials and methods)
1.1 SEEekhRE

FEELE >98% ) 3-H FLTE (4l B > 98% ) Il AE TR
(40 =99% )1 [ Sigma 2 7], L DMSO % 7
c ) RS 2 VL, (8 P B R 280 oy v 3, YT Bl 4 £
K (2.88+0.27) ecm fKEE(1.02+0.12) g, W H KiEK
ES R, T2 L 25 C RARMEKE 57 d, Pk
AR AT B BE S g, SE e HIK R K AR b Uk
K,
1.2 mwikit

ZIRSERT AT 5™ I O 8 Lo e, JE (3-H 2R R
FIEERR 3 FhALA 970 BIBEE 100 pg - L7 .200 pg -
L1400 pg - L' 3 NRBEWSE, H- 13 X] HE 4] (DM-
SO ¥ FIXT ), Bl HL1E B A S iR 2R 87 T Lk 4%
M HH 3 AT, BT 10 B4, SLEKIR
FEHIEQS5£1) C, B MR H AR S EL TR
DA I Sl A, e 0 R o) i £ e A H R 4R 2 VRO
TR R 1 R 25, A 24 h SRR 1 IR,
1.3 FES A

FRER T dJE RSO IE . 2.5% 1
1% Sk i WU [ 5, 9K 2R 91 B K, 20 800 i 2
M LEICA EM UC6 AU F WLV |, 4 R



250 5 #

oo 4R 1%

TR B SR Sl YL 5, )5, T JEM-2000EX 9 3% 5 i,
B WA G

2 %53 (Results)
2.1 nJfili JF2 ) A A A

Xof P2 Y ff JH- 240 P P B8 PR R S s, 2 PR 2 A o
MRS BN A E B AZ IR R AL A% 5T 43 A1 3
BRI G548 S AZA 385 AT D, 5 S 1A 2 R e 75
1) (BT BB [RE 5 PN o ) Eh it 4 22 L SCHE e, o3 J5
I L B 35 B A A U 355 I T DL (A 1 BT R ). R
HEZH 20 it S 0 P 2T 28 5 TE T il — 3

B 1 AR A A 1
LM OBZORIA S ER S5 RN O A

Fig. 1 Ultrastructure of hepatic cells of pufferfish

Note: M ismitochondrion; ER is endoplasmic reticulum; N is nucleus.
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Fig. 2 Tissue lesions of phenanthrene on the livers of pufferfish larvae

Note:a is 100 pg - L™ phenanthrene; b is 200 pg - L' phenanthrene; ¢ is 400 pg - L' phenanthrene;

M is mitochondrion; ER is endoplasmic reticulum; LD is lipid droplet; N is nucleus; * is cell vacuole.
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Fig. 3 Tissue lesions of 3-methyl phenanthrene on the

livers of pufferfish larvae
Note: a is 100 g - L™ 3-methyl phenanthrene; b is 200 wg - L™
3-methyl phenanthrene; cl and c2 are 400 wg - L' 3-methyl
phenanthrene; M is mitochondrion; ER is endoplasmic reticulum;

LD is lipid droplet; N is nucleus; * is cell vacuole.
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Fig. 4 Tissue lesions of 100 pg - L' phenanthraquinone on
the livers of pufferfish larvae
Note: M ismitochondrion; ER is endoplasmic reticulum; LD is lipid

droplet; N is nucleus; * is cell vacuole.
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