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Preliminary Studies on Histopathological Changes in Zebrafish Exposure
to 3-Methylcholanthrene
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Abstract: A range of zebrafish (Danio rerio) were exposed to 3-methylcholanthrene (3-MC) by water
pollution at the doses of 25 pg/L, 50 pg/L, 100 pg/L, 200 pg/L and 400 pg/L, respectively. On the 7
day and 14" day of exposure to 3-MC, the liver, gill, heart, intestine and kidney of the fish were
collected to observe histopathological changes. It was found that the hepatocytes were denaturalized
with fat drops in the cellular plasma and even showed necroses or disaggregation and obscure cellular
borderlines, that there were atrophies and necroses in cardiac cells, that the villuses of the enteric
epithelia were out of order and even fallen off, that the secondary lamella of the gill became coarse and
some of the epithelia were lost, and that the epithelia of the renal tubules were swollen and the cellular
borderlines were not clear, with even red dye in some tubules. It was also found that there were, to some
extent, dose-effect and time-effect relationships between the histopathological changes and 3-MC.

Key words: 3-methylcholanthrene, toxicity, histopathology, zebrafish (Danio rerio)

3- 3-methylcholanthrene  3-MC C1oHis
(dioxin-like compounds DLCs)

. 2008-05-8
s JURE AR FEEGTUE ¢ UM DLCs XBE S CYPLA AR R ZHLEFIFL” (05011789 ; J AR EErAEIH “PE A4
YeEbri& CYPLA {E DLCs PRIEGYS He il vh i N FH#FT " (2007B050200023)
Y . 1981—
1967— E-mail jjchen777@yahoo.com.cn



92 28
P4501A CYP1A
(1] (Danio rerio)
(Actinopterygii) (Cyprinidae)
(Danio)
3
4cm 5cmi? pH 25 1 2
31°C 14
3
34) 3-MC
3-MC
1 MHE57%E
11 2
3- 3-methylcholanthrene  3-MC
SUPELCO DMSO
1 G (25 pg/L, HE)
(Danio rerio) Fig.1 The liver exposed to 3-MC for 7 days
28 35cm 03 049g
1
2d 25 28°C
1.2
121 L @50 6
1 2 6 16
122 F&

0.1% DMSO 3-MC
25 50 100 200 400 ug/L

345 6
1.2.3 A4k 694 &

7 14

Bouin
5um - HE

1.2.4 E200
Nikon ECLIPSE
2 % R
2.1

2t G (400 pg/L, HE)
Fig.2 The liver exposed to 3-MC for 7 days

3 ! G

(25 pg/L, HE)
Fig.3 The liver exposed to 3-MC for 14 days



2.3

2.4

2.5

14

4 ¢ G (400 pg/L, HE)
Fig.4 The gill exposed to 3-MC for 14 days

5 ¢ G (400 pg/L, HE)
Fig5 The heartexposed to 3-MC for 14 days

14

14

6 G (400 pg/L, HE)

Fig.6 The intestine exposed to 3-MC for 14 days

7 ¢ G (400 pg/L, HE)
Fig.6  The kidney exposed to 3-MC for 14 days

3 it %

3-MC

3-MC
(aryl hydrocarbon receptor

1A(cytochrome P4501A CYP1A)
[5-9]

Norrgrent  Engwall  PCBs

201 Zodrow 2,3,7,8-

70 ng/g 1 5d

[12]

3-MC
3-MC

AhR)
P450



94

28

3-MC
3-MC
3-MC
3-MC
3-MC 3-MC
[ [M].
2005:135.
[2 1.
2005 22(5): 460-463 .

[3] Vitozzi L De A G. A critical review of comparative acute toxicity
data on freshwater fish[J] . Aquat Toxicol 1991 19:167-204 .

[4] Ensenbach U Nagel R . Toxicity of complex chemical mixtures:
acute and long-term effects on different life stages of zebrafish[J].
Ecotoxicol Environ Saf 1995 30:151-157.

[5] LeeCJ JanineRH VivienKF T etal. Regulation of constitutive

mouse hepatic cytochromes P450 and growth hormone signaling

components by 3-methylcholanthrene[J]. Drug Metab Dispos

[6]

[7]

[8]

[9]

[10]

[11]

[12]

2006 34:1530-1538.

Riddick D S Huang Y Harper P A et a. 2 3 7

8-Tetrachlorodibenzo-p-dioxin ~ versus  3-methylcholanthrene:

comparative studies of Ah receptor binding transformation a
comparative anatomy induction of CYP1A1[J]. J Biol Chem 1994
269: 12118-12128.

Waxman D J Ko A Walsh C. Regioselectivity and stereoselectivity
of androgen hydroxylations catalyzed by cytochrome P-450
isozymes purified from phenobarbital-induced rat liver[J]. J Biol
Chem 1983 258:11937-11947.

Jones E J Riddick D S. Regulation of constitutive rat hepatic
cytochromes P450 by 3-methylcholanthrene[J]. Xenobiotica 1996
26: 995-1012.

Reisdorph R Lindahl R. Constitutive and 3-methylcholanthrene-
induced rat ALDH3AL expression is mediated by multiple xenobiotic
response elements[J]. Drug Metab Dispos 2007 35: 386-393.
Norrgren L Andersson T  Biork M. Liver morphology and
cytochrome p450 activity in fry of rainbow trout after microinjection
of lipid-soluble xenobiotics in the yolk-sac embryos[J]. Aquat
Toxicol 1993 2:307-316.
Engwall M Brunstrom B Brewer A et al. Cytochrome P4501A

induction by a coplanar PCB a PAH mixture and

PCB-contaminated sediment extracts following microinjection of
rainbow trout sac-fry[J]. Aquat Toxicol 1994 30: 311-324.
Zodrow JM  Stegeman JJ Tanguay R L. Histological analysis of
acute toxicity of 2 3 7 8-tetrachlorodibenzo-p-dioxin(TCDD)in

zebrafish[J]. Aquat Toxicol 2004 66(1): 25-38.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <FEFF004200720075006700200069006e0064004002d872e  (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.) (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)004>F004/Namespace [00420(Adobe)00420(Common)00420(1.0)004]004/OtherNamespaces [00420<<0042004/AsReaderSpreads false0042004/CropImagesToFrames true0042004/ErrorControl /WarnAndContinue0042004/FlattenerIgnoreSpreadOverrides false0042004/IncludeGuidesGrids false0042004/IncludeNonPrinting false0042004/IncludeSlug false0042004/Namespace [004200420(Adobe)004200420(InDesign)004200420(4.0)0044444]0042004/OmitPlacedBitmaps false0042004/OmitPlacedEPS false0042004/OmitPlacedPDF false0042004/SimulateOverprint /Legacy00420>>00420<<0042004/AddBleedMarks false0042004/AddColorBars false0042004/AddCropMarks false0042004/AddPageInfo false0042004/AddRegMarks false0042004/ConvertColors4/ConvertToCMYK0042004/DestinationProfileName ()0042004/DestinationProfileSelector /DocumentCMYK0042004/Downsample16BitImages true0042004/FlattenerPreset0<<0042004200PresetSelector /MediumResolution0042004>>0042004/FormElements false0042004/GenerateStructure false0042004/IncludeBookmarks false0042004/IncludeHyperlinks false0042004/IncludeInteractive false0042004/IncludeLayers false0042004/IncludeProfiles false0042004/MultimediaHandling /UseObjectSettings0042004/Namespace [004200420(Adobe)004200420(CreativeSuite)004200420(2.0)0044444]0042004/PDFXOutputIntentProfileSelector /DocumentCMYK0042004/PreserveEditing true0042004/UntaggedCMYKHandling /LeaveUntagged0042004/UntaggedRGBHandling /UseDocumentProfile0042004/UseDocumentBleed false00420>>004]
>> setdistillerparams
<<004/HWResolution [255f 255f]004/PageSize [612.05f 792.05f]
>> setpagedevice


