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Abstract: Problem statement: Monopterus albus (Zuiew), Asian Eel, is one of the common fish
found mainly in Asia. At present, the habitats cfigk Eels have been on the decrease. Contrarily,
consumption of Asian Eel has increased. Whereda,rdgarding blood cell characteristics, blood cell
sizes and hematological values of Asian Eel aréduin As such, the objective of this study was to
establish the blood cell characteristics, blood dehension and hematological values of capture and
culture Asian Eel. Basic knowledge from this stuidy important for hematological research,
conservation, clinical diagnosis and in-deptktudy of this EelApproach: Blood samples of
capture (n = 13) and culture (n = 19) Asian Bdbnopterus albus (Zuiew) were collected in
northeastern Thailand. Hematological values, mampdtdc and morphology of the blood cells were
determined using standard techniques. Hematologaales and morphometric between captive and
cultural Eel were comparedresults. Hematological values and morphometrics of the wapand
cultural Eel were not significantly different (p8®), but the hemoglobin and neutrophil of the ceptu
eel were significantly higher than those of thetund eel (p<0.05). Neutrophil, monocyte, eosinophil
and thrombocyte characteristics of Asian Eel wem different from other Eels. Nucleus
characteristics, cytoplasmic shape and nucleusoplagm ratio of small cell | and small cell 1l were
different. Lymphocyte of Asian Eel was differentrio the previous reporConclusion: This study
indicated that sources of eel influenced to sonmedatelogical values.
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INTRODUCTION than their mammalian counterparts and granulocytes
which vary in the appearance of their granffles

Hematological parameters that are used in  Monopterus albus (Zuiew), Asian eel, is one of the
veterinary and clinical medicines have been esthbi common fish found mainly in Asia, from India, Soerth
as health indicatof$. Quantity and quality of leucocyte China to Malaysia and IndoneSia This fish is an
cells, which are hematologic parameters, are glypera important protein source for people in the nortteras
used to determine immune reactions and diseas@art of Thailand. Eels are classified in kingdom
Moreover, changes in leucocytes also occur whdn fisAnimalia, phylum Chrodata, class Actinopterygiider
are stressed and environmental quality is alf8red Synbranchiformes, family —Synbranchidae, genus
Sahanet al.! used some hematological values asMonopterus, speciesMonopterus albus and binomial
parameters to determine the effect of water paliuti name Monopterus albus (Zuiew). During the rainy
induced stress in European eel. Blood cellseason, or summer, people catch them by trap dt hoo
characteristics of fish show distinct morphological for making food. At present, the habitats of Asesls
similarities to those of birds and mammals andhave been on the decrease. Contrarily, consumpfion
comprise lymphocyte, monocyte, granulocyte andAsian eel has increased. Aguaculture of Asian sel i
thrombocyte. The most notable differences in fidate  adversely affected by production related disordard
to thrombocytes, which are nucleated and much targeinfectious diseases.
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Unfortunately, there are few diagnostic tools Statistical analysis. The results were given as
available to veterinarians and fish health profassis mean+ SD, hematological values between males and
to evaluate disease and abnormalities in this fishfemales were compared by t-test and a level of
Besides, data regarding blood cell characteristitg)d  significance set at p<0.05.
cell sizes and hematological values of Asian eel ar
limited. As such, the objective of this study was t RESULTSAND DISCUSSION
establish the blood cell characteristics, bloodl cel . . :
dimension and hematological values of capture and‘N@Yses: Summaries and comparison of hematological
culture Asian eel. Basic knowledge from this stisly values and morphometrics of blood cell in capturd a

important for hematological research, conservationﬁglrt#;teol Opg‘lsigr vgleulesarc?f igi(;vgne;? inT?r:)ilse stllj dES(?me
clinical diagnosis and in-depth study of this eel. PCV. total red blood cell, MCV. MCH. MCHC and

total white blood cells were different from the ogpof
Sianget al.! that studied the effect of pesticides on some
hematological values of Asian eel in Malaysi
Sahanet al.®! studied the effect of different stations in

. . the Ceyhan river (Adana, Turkey) on hematological
purchased from a market in Maha Sarakham provincg, oo ())/f European(e%mguilla angl)J/i)IIa L., 1758) an%l

in the northeastern part of Thailand during MarcayM found that water o
quality, i.e., temperature, NDQ NO.-
2008 They were taken to the laboratory at the Bacul N NH,-N, SRP and COD had an effect on the total white
of Veterinary Medicine and Animal Science, yiood cell and neutrophil. Moreover, the packed cel
Mahasarakham University. _ volume of the Asian eel in this study, both captanel
Hematological techniques: Blood samples of 1 mLeyjyyral, were higher than the packed cell volurhighe
were collected from the vein under the vertebraegus European eefnguilla anguilla L., 1758, as reported

a 3 mL syringe, a 23-gauge needle 1.5 inches igthen py  yayuzcan etal®® and Van Ginnekeret al.”.
and placed in a micro-tube with EDTA for determiin

hematological values. The samples were cooled tdable 1: Comparison of hematological values &ell sizes

MATERIALSAND METHODS

Animals. Thirty two Asian eel (13 capture and 19
culture eels) captured from a pond and a rice fielete

approximately 4°C, using icepacks. Differential tehi (Mean + SD) between capture and culture Asian eel,
. Monopterus albus (Zuiew)
blood cell counts were performed on blood films
. . o th | for 5 mi tai _ Capture eel Culture eel

prepared, fixed in 95% methanol for 5 min., stain€d,ematological values =13 (=19
with Wright-Giemsa and then photos were taken with ey (o) 55 76912.262 52 6849.882
camera under light microscopy. Blood cell dimension HB (g dL? 17.46%1.541 15.8891.668*
were determined by using a stage and oculaRBC (x16 cell pL™?) 2.92Gt1.150 2.4120.754
micrometer. The PCV was determined after the blood/CV (fL) 214.72590.593 238.04681.459
had been transferred to microcapillary tubes and/CH®9) 69.22427.574 72.54824.883

trifuged at 2500 g for 5 min. Total white blogell e ©d-) 36.00%:24.557  8L877.%82
centritug 9 ' _ : WBC(x10' cell/ul) 1.2820.688 1.6820.781
counts were de_termlned manually with the improvedsma celit (%) 50.008:5.490 60.00814.126
Neubauer counting chamber after the blood wasedilut smail cellit (%) 9.400:7.07 6.8085.586
with Natt and Herrick’s solution. Total red blooélic ~ Monocyte(%) 6.10G:7.489 10.5085.421
count was performed by diluting the eel blood with E‘eu-tmp'ﬁ'-:gfi 33-;8&314-238 25-5282327-(7)35*

’ H H r osinopnii(o . . . .

(53rOV(\;erbS| S(()jluno;? then Counftmﬁ th.e red blgoglf{:ﬂgl Erythrocyte: Length (um)  11.640.007 11.4260.912

red blood cell squares of the Improved Neubaueg i ocvte: Width (um)  9.288.101 8.3350.870
counting chamber. The hemoglobin concentration Wagrythrocyte’s nucleus: 3.988.380 3.78%0.503
determined by the cyanmethemoglobin method. MCV Length (um)
MCH and MCHC were calculated. Erythrocyte’s nucleus: 3.296.455 3.42%0.483

Width (um)
. ! . Thrombrocyte (pm) 9.7941.710 9.0682.281

SEM technique: The_ blood sample was dropped in gyai cellr (um) 6.4380.890 6.5080.846
2.5% glutaraldehyde in 0.1 M phosphate buffer, pB 7 small cellir (um) 5.3380.972 5.4080.853
overnight at 4°C then washed in the same bufferMonocyte (um) 10.96€2.255 10.0881.580
Samples were postfixed with 1% Osmium tetroxide forNeutrophil (um) 11.6961.690 11.85810.254
2 h then rinsed with distilled water, dehydrated2y ~Eosinophil (um) 10.35#71.598 10.4142.265

40, 60, 80, 100, 100% acetone and left to air G@m PCV: Pack.ed cell Yolum'e: HB: Hemogllobm cqncermmnRBC: Red
. . . blood cell: WBC: White blood cell: MCV: Mean corpusar
coated blood films were examined with a SEM (JSMyolyme: MCH: Mean corpuscular hemoglobin: MCHC: Mea

6460 LV). corpuscular hemoglobin concentration, *: p<0.05
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These documents indicated that the environment anBosinophil of Asian eel had round, light purpleteof
species of eel had an effect on hematological @alue eccentric nuclei with open chromatin. Eosinophil
Besides, the neutrophil’'s percentage of captureamsi cytoplasm was lightly basophilic and contained
eel was higher than culture eel. This result was imumerous eosinophilic granules. The eosinophil
accordance with the report of Sahanal.®. They granules occasionally obscured the nucleus.
found that different environments had an effectttom  Thrombocyte of capture and cultural Asian eel were
neutrophil of eel and that an increase of neutlophi9.79G:1.710 and 9.062.281 pum in diameter.
meant environmental stress. Generally, fish show &hrombocyte had clear cytoplasm, purple nuclei and
large variation in the number of hemoglobin occasionally vacuolated. The thrombocyte showed
components which relates to their ability to adapt some similarites to the lymphocyte, but the
widely different environmental conditirf’. In this  thrombocyte was larger and able to radiate cytopias
study, the hemoglobin of the capture was highen thapseudopodia.

culture eel. Therefore, all above documents shaiat Kusuda and Ikedd studied characteristics of
the different sources effect to neutrophil andleucocyte of eelAnguilla japonica and found that eel
hemoglobin of Asian eel. composed of four leucocytes, i.e., lymphocyte,

thrombocyte, neutrophil and monocyte. They reported
Cdll morpho|ogy and morphome‘[ric: Leucocytes the prinCipal characteristic of the |eUC00ytesamﬂ
were identified on basis of number, their cell size from the eel was as follows: Lymphocyte-like cells
shape, structure and ultrastructure. These werellSm Were round and ranged from 5-10 um in diametei wit
cell 1, Small cell Il, monocyte, neutrophil, eosiiidl and round nuclei. Cytoplasmic volume was relatively 8ma

thrombocytes. Summaries of the blood cell morphplog and cytoplasm was stained dark gray. Neutropm-llk
) i cells were round or oval and ranged from10-15 pum in
of capture and cultural Asian eel were as follow:

X . diameter and with eccentrically located, oval doléd
m - 0, m ’
Small cell 1 was found about 50-60% n blood film. nuclei. Cytoplasm was stained whitish or whitishygr
Small cell | of capture and cultural Asian eel were

Monocyte-like cells ere round and rangedrfro
6.430:0.890 and 6.5060.846 pm in diameter. Small yte-l W y g

! 0-15 um in diameter; round or oval nuclei occupied
cell | had a dark purple, segmented nuclei, clumpe ore than half of the cytoplasm. Cytoplasm wassti
chromatin with clear cytoplasm. Frequently, small t

ight to dark . Thrombocyte-lik Il bta
had cytoplasmic pseudopods. Small cell 1l was foun 9Nt [0 dark gray. 'n7ombocyie-ike cers were

indle shape and ranged from 8-10 pm intken
about 6-9% in blood film. Small cell Il of captuaad 3?5 um in Wi%th with an ogval to spindle Lrlluclei.tgﬂ?

cultural Asian  eel were 5.3368.972 and cyoplasm was stained light pink. Moreover,
5.40G:0.853 pm in diameter. Small cells Il were pcArthu™ reported the morphology of erythrocytes,
characterized by a large nucleus which usuallyheytrophils, lymphocytes, thrombocytes of the New
spherical. Nucleus of Small cell Il was round arakd  zealand freshwater eel#\nguilla australis Schmidtii
purple in color. Nucleus: cytoplasm ratio was highe (phillips) andA. dieffenbachii (Gray). Neutrophil of the
than small cell I. Monocytes were the largest ambtm  New Zzealand freshwater eels was oval to round fine
variably shaped of the peripheral blood leucocytesgranules comparable to the mammalian neutrophil and
Monocyte of Asian eel was found about 6-10% in Hloo thjs leucocyte found rarest in blood smear. Thgelsir
film. Monocyte of capture and cultural Asian eelree  mature cell, neutrophils vary tremendously in sizeng
10.96@2.255 and 10.0861.580 pm in diameter. The eels (diameter 7-13 pm, mean 10 pm). The nucleus of
large spherical or indented nucleus of this rarelymature neutrophil is usually eccentric and modsrate
encountered leucocyte type occupied about haléélle  clumped and stains deep purple. The cytoplasm of
occasionally exhibiting the classical ‘horse sheigape. neutrophil of the New Zealand freshwater eels digirt

The relatively abundant basophilic cytoplasm waerof grey and has varying number of colorless or basiophi
vacuolated. Neutrophil was found about 20-30% inthreadlike inclusions which give it a reticulate web-
blood film. Neutrophil of capture and cultural Asiael like appearance. Lymphocytes of the New Zealand
were 11.6981.690 and 11.85610.254 um in diameter. freshwater eels are divided into small (4-6 pum in
Neutrophil cytoplasm was striped, gray to slightly diameter, mean 5.3 um) and large (7 um) lymphocytes
basophilic and had occasional vacuoles and basophil Mature large lymphocytes have a bean-shaped nucleus
intracytoplasmic inclusion bodies. Cytoplasmic lyed  less dense than that of mature small lymphocytes. T
were irregular. Eosinophil was found about 0-1% insmall lymphocyte was round to oval with a large,
blood film. Eosinophil of capture and cultural Asieel  densely chromatic nucleus. Thrombocyte of the New
were 10.35%1.598 and 10.432.265 um in diameter. Zealand freshwater eels was»®45 pum in diameter.
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Fig. 1: A-H micrograph of Asian eel blood cells wiseimsa-Wright stained. I-Q SEM micrograph of Asiel blood
cells. (a): 5 Erythrocytes; (b): 3 small cefarrows); (c): A small celll (arrow) compared to small cél(*);
(d): A monocyte (arrows); (e): Neutrophil with ral nucleus (arrow), (f): Neutrophil with bilobe hegs
(arrow); (g): Eosinophil (arrow); (h): Thrombocytdd) 4 erythrocytes with a small cdll(*); (j): Abnormal
erythrocyte; (k): Small cell (arrow); (I): Small cellll; (m): Monocyte (arrows); (N-O): Neutrophil (arrops
(p): Eosinophil (arrows); (q): Thrombocyte (arrospm A-H, bar = 10 um |, bar = 2 um J-Q, bar grh)

The blood cell characteristics of the ednguilla  leucocytes of eels were different in classification
japonica that was reported by Kusuda and IK€8avas  especially the characteristics of lymphocyte.

different than some findings of this study. In thiady, Under SEM examination, the mature erythrocytes
we found 2 types of cell-like lymphocyte, smalllcel of the Asian eels were flat with a smooth surfaldee
was different from the lymphocyte ofanguilla ~ Small cell I was round and irregular membrane serfa
japonica. However, small cell Il was similar to the The small 1l was round with smooth or fine irregula
lymphocyte of eelAnguilla japonica. The differences membrane surface. Monocytes were .Iarger than
between leucocytes were the nuclei shape and déamet lymphocytes. They were round - cells W't.h a rough
Furthermore. the differences between the Asiaraeg! membrane. The neutrophil were round with irregular

h land fresh | |assificatio membrane surface. Eosinophils were round cells with
the New Zealand freshwater eels were classificadion mqny spherical spines protruded from their membrane

lymphocyte: The New Zealand freshwater eels argrface. The thrombocyte was round and presene of
divided into small and large lymphocytes, but tr@ah  spread monolayer. SEM micrograph of blood cells in
eel's 2 types of lymphocytes were Small cell | andAsian eels that reported in this study was thé faport
small cell Il. The results from this study showddatt (Fig. 1).
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CONCLUSION

Environment and location have influenced some
Lymphocyte

hematological values of Asian eels.
characteristics of Asian eel was divided into twpels’,
i.e., small cell I and small cell Il and lymphocytef
Asian eel were different from the previous reparthe
Japanese and the New Zealand eel.
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