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Abstract

One green turtle (Chelonia mydas) was accidentally captured by a

fisherman. The preliminary blood film revealed heterophils exhibiting toxic

changes. Following medical treatment, blood smears no longer detected toxic

changes in heterophils. The heterophilia observed in this turtle may have been

caused by inflammation. This case report increases the body of knowledge

related to treatment of the injured green sea turtle.
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Introduction

Five species of sea turtle have been
discovered in Taiwan (Fong et al., 2010).
The green sea turtle (Chelonia mydas) has
been deemed critically endangered by the
World Conservation Union (IUCN red
list). This turtle is also the species most
commonly found stranded on the coast of
Taiwan. Stranded sea turtles, as well as
those obtained through incidental capture,
are routinely announced by the Taiwan
Coast Guard Authority and transferred to

nearby rehabilitation facilities. Following

medical treatment, rehabilitated sea turtles
are released back into their natural
environment. Blood values are an important
tool for assessing the condition of sea
turtles during hospitalization. Previous
studies have reported on the hematological
and plasma biochemical parameters of
green sea turtles (Anderson et al., 2011);
however, information related to toxic
changes in heterophils is limited. This
paper reports on changes in blood values
in a juvenile green sea turtle. Blood values
were recorded at first presentation and
immediately following hospitalization.
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Materials and Methods

A fisherman accidentally captured a
juvenile green sea turtle off the coast of
Taiwan. The animal was transferred to the
rehabilitation facility at the National
Museum of Marine Biology and Aquarium
to receive care by the Coast Guard
Administration on June 14, 2012. The
length of the curved carapace measured
41.8 cm and the animal weighed 8.8 kg,
indicating that it was a juvenile (Samour
et al., 1998). The sea turtle was initially
placed in a rehabilitation pool. The
preliminary physical examination revealed
that the turtle was alert, responsive,
anorexic, and bore no external lesions. No
barnacles were observed covering the
plastron, carapace, or skin of the turtle.

Enrofloxacin was administered by

intramuscular injection (Smg/kg of body
weight) every 24 hrs as a prophylactic
antibiotic. Hope-B drops (1.5 mL PO q 24
hr for 5 days) were also administered as a
nutritional supplement. First measure of
heterophil, blood was collected from the
dorsal cervical sinus in EDTA Vacutainer®
tubes with sodium citrate buffer for
haematological and biochemical analyses.
The total leukocyte count was found to be
within the reference interval, and the
packed cell volume (PCV) (37%) was
normal. The leukogram was characterized
by heterophilia (7.731x107 1 1), and the
lymphocyte count (1.079x10°/ 1 1) was low
normal, compared with hematologic data for
wild green sea turtles (Komoroske et al.,
2011). Moreover, toxic changes in heterophils
were observed in the blood film (Fig. 1).

Fig. 1. Heterophil with toxic changes (arrow) consisting of abnormal staining

in a green sea turtle blood smear.
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We further observed increased plasma
concentrations of aspartate aminotransferase
(AST)(873U/L), creatine kinase (CK)

(>2000U/L), lactate dehydrogenase (LDH)
(>900U/L), uric acid (UA) (9.9mg/dl),
phosphorus (> 15mg/dl), and potassium
(8.25 mg/dl). Hypoproteinemia was also

present in the profile.

On Day 5 of the treatment period, the
sea turtle began eating and behaving
normally. On day 23, second measure of
heterophils by blood smears indicated that
no longer detected toxic changes in
heterophils (Fig. 2), and enrofloxacin therapy

Fig. 2. Normal heterophil (arrow) in a green sea turtle blood smear.

was discontinued. At that time, the values
of total plasma protein (TP) and UA had
returned to a normal range. Phosphorus and
potassium also presented a marked decrease
in this profile. Unfortunately, blood work
revealed high plasma concentrations of
AST, CK, and LDH. Clinical treatment
with dexamethasone (0.25mg/kg body
weight q 24 hr for 6 days) was subsequently

initiated to control inflammation. Following

6 days of therapy, the dosage of dexamethasone
was gradually reduced by 0.05 mg per day.
After approximately 2 months of treatment,
AST, CK, and LDH values returned to
within normal limits. In the meanwhile no
heterophils

with toxic changes were

present.

Discussion
This report presents a characterization



Platax 10: 31-36, 2013

of heterophils exhibiting toxic changes
due to stress or disease in a green sea
turtle undergoing rehabilitation. Compared
to the first blood smear, the heterophil
morphology found in the second blood
film presented no toxic changes. Previously,
Caliendo et al., (2010) reported toxic
changes in heterophils of severely
compromised hawksbill turtles. Heterophils
exhibiting toxic changes are often observed
in association with inflammatory response,
and their disappearance may indicate an
improvement in prognosis.

The heterophilia observed in this case
may have been caused by inflammation of
injury,
heterophils migration to the injured tissue

muscle indicating  increased
sites, particularly in light of the elevated
plasma AST, CK, LDH, potassium, and
phosphorus recorded during the initial
Injured turtles
present higher levels of AST than those
found in healthy turtles (Whiting et al.,
2007). Nevertheless, plasma AST is not

considered an organ-specific enzyme in

observation. generally

reptiles. Increased AST activity suggests
hepatocellular leakage, muscle cell injury,
or mild tissue damage to the dermis or
shell (Stamper et al., 2005).

As with AST, plasma LDH is not
considered to be organ specific in reptiles.
The elevated LDH levels observed in this
animal could be associated with injury to
the liver or muscles. Harris et al., (2011)
reported that elevated AST, LDH, and

potassium levels in foraging leatherbacks

are likely associated with muscle damage
or increased metabolic activity .

However, plasma ALT is far more
liver specific than AST (Allison et al.,
2012). As a result, the normal ALT values
in this animal eliminate the possibility that
liver damage contributed to the increase in
AST.

High CK values were previously
observed in a leatherback sea turtle
missing half a flipper with evidence of
muscle damage (Deem et al., 2006).
However, animals suffering from capture
myopathy commonly present increased
CK, AST, and LDH values (Businga et al.,
2007).

In this report, elevated levels of
primary enzymes associated with muscle
damage may have been caused by
entanglement in fishing nets during
accidental capture. These enzyme levels
returned to normal following treatment. In
a previous study, sea turtles with
decreased AST and CK values during
rehabilitation were found to have a better
prognosis (Caliendo et al., 2010).

This case report increases the body
of knowledge related to treatment of the
endangered green sea turtle. Additionally,
this report could help veterinarians to
improve their interpretations on blood
profiles of injured sea turtles.

References

Allison, R.W. Laboratory Evaluation of the
Liver. In: THRALL, M.A. (Ed).
Veterinary hematology and clinical



Platax 10: 31-36, 2013

chemistry. Baltimore: Lippincott Williams
& Wilkins, 2012. p.404.

Anderson, E.T., Harms, C.A., Dipl. A.C.ZM,,
Stringer, EM. & Cluse, WM. 2011.
Evaluation of Hematology and Serum
Biochemistry of Cold-Stunned Green
Sea Turtles (Chelonia mydas) in North
Carolina, USA. J. Zoo. Wild. Med,
42(2): 247-255.

Businga, N.K., Langenberg, J. & Carlson, L.
2007. Successful treatment of capture
myopathy in three wild greater sandhill
cranes [Grus Canadensis tabidal. ]
Avian. Med. Surg, 21: 294-8.

Caliendo, V., McKinney, P., Robinson D.,
Baverstock, W. & Hyland, K. 2010.
Hematology Values in Juvenile Hawksbill
Turtles (Eretmochelys imbricata)
Undergoing Rehabilitation. J. Herpetol.
Med. Surg, 20(4): 117-121.

Deem, S.L., Dierenfeld, E.S., Sounguet, G.P.,
Alleman, A.R., Cray, C., Poppenga,
R.H., Norton, T.M. & Karesh W.B.
2006. Blood values in free-ranging
nesting  leatherback  sea  turtles
(Dermochelys coriacea) on the coast of
the Republic of Gabon. J. Zoo. Wildl.
Med, 37(4):464-71.

Fong, C.L., Chen, H.C. & Cheng, L.J. 2010.
Blood profiles from wild populations of
green sea turtles in Taiwan. J. Vet. Med.
Anim. Health, 2(2) :8-10.

Harris, H.S., Benson, S.R., Gilardi, K.V.,
Poppenga, R.H., Work, T.M., Dutton,

P.H. & Mazet, J.A. 2011. Comparative
health assessment of Western Pacific
leatherback  turtles  (Dermochelys
coriacea) foraging off the coast of
California, 2005-2007. J. Wildl. Dis,
47(2):321-37.

Komoroske, L.M., Lewison, R.L., Seminoff,
J.A., Deheyn, D.D. & Dutton, P.H. 2011.
Pollutants and the health of green sea
turtles resident to an urbanized estuary in
San  Diego, CA. Chemosphere,
84(5):544-52.

Stamper, M.A., Harms, C., Epperly, S.P.,
Braun-McNeill, J. & Stoskopf, M.K.

Relationship between barnacle epibiotic load
and hematologic parameters in
loggerhead sea turtles (Caretta caretta),
a comparison between migratory and
residential animals in Pamlico Sound,
North Carolina. 2005. J. Zoo. WildL
Med, 36(4):635-41.

Samour, J.H., Howlett, J.C., Silvanose, C.D.,
Hasbun, C.R. & Al-Ghais, S.M. 1998.
Normal haematology of free-living
green sea turtles (Chelonia mydas)
from the United Arab Emirates. Comp.
Haematol. Int, 8: 102-107.

Whiting, S.D., Guinea, M.L., Limpus, C.J. &
Fomiatti, K. 2007. Blood chemistry
reference values for two ecologically
distinct population of foraging green
turtles, eastern Indian Ocean. Comp.
Clin. Pathol, 16:109-118.



Platax 10: 31-36, 2013




<<
  /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 <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (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.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (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.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




