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Blood Cell Morphology of Rusa Deer (Cervus timorensis russa)
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ABSTRACT

Blood cells from direct blood smears of 10 males and 17 females rusa deer using micrometer were
measured. Red blood cell showed anisocytosis. The range in diameter was 4.0-8.0 Um with an average of
5.2 pm. One or two Howell-Jolly bodies were found in differential count of normal rusa deer blood smears.
Neutrophil ranged in size from 12-15 Pm averaging 13.5 pUm. They contained prominent pink granules and
well-defined nuclear lobes. Eosinophil ranged in size from 12-16 Pm averaging 14 pm. They contained
numerous small, round red refractile granules of uniform size which nearly covered the light blue cytoplasm.
Basophil ranged in size from 13-16 Um averaging 14.5 Mm. Its nucleus was covered by blue-black granules.
Lymphocyte ranged in size from 7-20 Um averaging 10.7 Jm. Small lymphocyte was the major lymphocyte
in rusa deer. Monocyte ranged in size from 14-18 Mm averaging 16.0 Um. It is not a common cell in the
blood smear of rusa deer. Odd lymphocyte is the large lymphocyte that is difficult to be distinguished from
monocyte. Odd lymphocyte was found in only 37% of examined blood smear and 1-2% of white blood cell
counted.
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Tablel Mean and ranges (minimum to maximum) of blood cell diameters (um*) in rusa deer.
Number Male Number Female
Mean Range Mean Range
Red blood cell 173 5.2 4-8 308 5.2 4-8
Neutrophil 88 135 12-15 164 135 12-17
Eosinophil 25 14.0 12-16 24 14.0 12-15
Basophil 7 14.3 13-15 6 14.7 14-16
Lymphocyte 121 10.8 7-20 187 10.5 7-17
Monocyte 3 16.0 14-18 6 15.7 14-17
* 1 pum = 106 meter.
Table2 Meanz+ SD of blood cell diameters (um) in rusa deer.
Male Female
Red blood cell 52+0.8 52+0.8
Neutrophil 135+0.8* 135+ 1.0*
Eosinophil 140+11 140+ 0.9
Basophil 143+10 147+ 0.8
Lymphocyte 10.8 + 2.5* 105+ 2.0*
Monocyte 16.0+ 2.0 157+1.0
*  Significant difference (p < 0.05).
Table3 Percentage of lymphocyte depending on diameters (um) in rusa deer.
diameters (um) Male Female
7-10 53.0 59.4
11-13 31.6 35.0
>14 154 5.6




1. 1nmasm a3 Gne. 17 32 atud 4 489

“maguadie1fva vl (matchstick) MSeAdBLAY
A 4 , v a L
insoeiludie (spindle-shape) (FaQlNALADALAINY
m3nfasumlasgisee: “unaldiaudalunsinm
A A £ o q ¥ /3 A ]
Wesaearun e lisadiliaaeauaanian
Ims “ud duemaneunszui nieq ldanms
v 1
vioadean NAULINAeNd) ‘Bendesganismiagh
o w @ % 1A <
Mdsesay “Jag 40x  Fawuhiadiiaden
uaue undanagilsnanld (Figure 3) msh
s 3d A A ' A
wraaaeauaiveannuilasuuilagiliuie
‘i Auerma  msizlu aziusengiau
= a a 1 = v @ I
gluTnadursianieg ImMssauaanudu  tactoid
Ay v y = o q ¥ s 2 A
nlyazarein Jamldiwadiiaiaeanas
= [ I =
nlasumlasglsnliitlugiifier Gain, 1993 ; Schalm
et al, 1975) msrueenguinlludonszise
ci \ s A ya 2
msnfasulasgivessaaiiadeauaslmsvy
(Schalm et al., 1975) ¥1av04d 1 Inatiu (hemoglobin
typing) TunIlvatesia uazlunnaudaz@ai
Y
d1uTnaduaaua 1-3 ¥ia (Schalm et al, 1975)
v
msudlulnatu vV #se VII vzdudins
= ' s 3 A ' ~
nJasunilasgilinveuradia@eauas  umsi
3Ty Tnallu 11 0819Ae) HSoRTwAUE TuTnadu 1,
A o q ¥ S A A =
1 %30 IVb sz aalia@eauasindugilifg)
A ' s '
(Figure 2, arrow) ulasugisnaeiluumendie’lsd
"'IdJﬂllW (Jain, 1993 ; Schalm et al., 1975) 19D
= = L]
nulanaveaaued lusaaiaaeaay (Figure 4)
] a o o a o
NMNUNA 12 waa NamMstvLensiaad
<3 A SN Y @
WAA0AY1Y 100 1FAd IAIFUNU
1 = a a a
Ty "uvsasadiiaeavriaiiInsia
1 1 1 I =] A a
oI ulngziilugaddiadeavnviia
<3 da a %
W UAt Insila (segmented neutrophil) ¥4
a = I o =
Hunae szueniiluy (lobe) Farou uaziiszum 5

' 3 v . 2
N mfjﬂamsmwmmmwmﬂm U (filament) 9

U

@ Il

g Y o s d A a
ANHUSLITUUILTAANYNULIBAALINALADAUVUIIVUA

)]

o v 73 A
i insflavesuny uaANINAAINAIADAVI?

yuairInsHavesInandanuuzyuen ludaou
(Schalm et al, 1975) Tu'lg Tnwaduiunsyanaa
“HuRuANNNY  (Figure 5) S9ANHUMEZMIAA"
o ' A Aq 1 o 2 o
gananernmelllwaeanl ' 13dunTuTedn
YouUADA (Figure 6) Tunnameiiion1ansrawuify
a ~ <3|
Tasunumenie (female sex chromatin) Hudeu
I 4 a = <
(@09 JURBNNINNLINATY VBAYAATAIADAY)
¥ilatInsila (Figure 7) #938A91 sex chromatin
A Y A a < F) Y =2
%30 sex bud wiMunGenanadelidnass 39
(38171 drumsticks (Schalm et al., 1975) Tagii “u
' o %
Agudnaalszunm 1.5 Tunseu Fauenain sessile
nodules ‘Pﬁi’] racket formation cdﬁw:wu*hﬁgymh
4 I 1 =
qunauanni 1.0 luaseu nazlinsinannves
ﬂuﬁ@“% (pale center) (Schalm et al., 1975) e
' A <
1a0ANMNUIN  sessile nodules Ny luiaa
<3 A a a a F) a9 ] 4
Wadeavyiatii Insiaveunadaziit“urgud
Vo A s
na19lngni1 sex chromatin Anuluadiliadon
vMyiatd Insaveunsie (Figure 7, 8) Juu1g
Y v
AT9N3I58n¥0 sessile nodules pseudodrumsticks
% a dl U a 1 Aa o o
FafidwngtluIasaniiununi ( Adus, 2531)
1 N~ A a a a
ua luaaliadeauisiatl InsWavesnnane
) g 3 T8 Y A - .
Auensanues lumuduigiuTasuiu (Figure 8)
v
@ a o o
sessile nodules 529U 1ANY oumet (_Aiun, 2531;
Schalm et al., 1975) udszwuresnnlume uaz
YANVLINNI 1 OU (Schalm et al., 1975) aaut Al
Figure 8
1 s < a A a a
Nugadadeavriad le - Tuilaly
] A a = ] I =
NNgEENUNAGY uiseemily 2-5 3 Junsya
a A I o 3
Aa “wuyuas vinaanuaunmay ly Tnwadu
. 3 = ] = 9y
(Figure 9-10) uanwenazuoasiu'le Innardu'ld
E% < = a A Aa a @
P19 waaladeavwiag 1o Iudaluniiedn
REINUDIVVVUIALANANAUNIN  (Figure 11)
= A a a a af
unIyaveusaaiaenv1¥iad o lulaluy
] 1 1 =] A a
1219391 luanas hnnsadladonvyiia



490 7. 1npasem a5 Gne.) U9 32 atun 4

910 " Tuaveslanazun: ualu uvestIndey
J I A a A a a 1
vouraaladoavriad Te - Tuilaluniega
[~ @ k) = A a A
suiaunFanuadwyadiiabenyriag lo-
a a (K] L~ a
Tuflaveany uaaNAANARDAVIIYIHA
810 " TuWavesln (Schalm et al, 1975)
I3 A a a =}
waawadeavyiaw Tawalunng il
unsyawaady  umnue waziniuuu
a =} o 3 4 a =
dunde  miduesdiwdeuiiunde  (nuclear
membrane) 1N¥Au (Figure 12) Tagnialivina
S 2 A a A Y @
vouxaailaaenvsiay Tsiasz Inatfeeany
3 A a A a =
YaveraaliaaeavIFiail Insla wagd le-
a a) I3
Tudla (Table 1) 151 WITOATIVNVIFAALIA
A a A A F A U '
wonvnria Tealy desideaninaldde
v
@enUluung (Schalm et al, 1975) uenN
S @ A a a a
wraaatasav1ydau lglaluniiazing
. Y o F) < I [ [
degranulation 18418 M ldveanuiureainauny
unsyaegluls Tnwady (Figure 13)
= A a a o =
waaaaeavviaay lgealuning i
Y
VAR udagd 7-17 luaseu (Table 1) M
' [ ' [ <3
uisawvia azwud ulvajveuvadiiabon
a a v Jd I Aa o o I
vnwiaay Ivged 1WuayIdseauinadn (53.0%
uaz 59.4% lumaguazmenilonua1Ay, Table 3)
 Aa = a a gj a I
Fauiwade Aa RudwReuduyad LN
(=] =< & a A .
azped lumiule Tnnandy sada 1 (Figure 14)
1 S I = a a v o =
MaaiaaeavsiaaN IlgeavIanae 49
Jvwa 11-13 luaseu Hunde zAa" 919N
J A a a [ o <3
iaatiataeavIIrHaan lWgeavulIatan
a = [ Y & s =
Hnade egaoulniedunilcveusad
¥
8951 mved Iy InwanFunniu (Figure 15) 1
o
WY azurophilic granules Tl ITnwanduvousad
< a a v J
Wadeavviaau Idedvuianats Tag azurophilic
= I o o
granules  ©UVUIADNLAZIIUIUNINATLIYN?
losTnwandu (Figure 16) vselvurathunaiauay

nuuhindn  (Figure 15) wislvuialug)

° 9 1y = = .
Mutesegaumiiaves la Tnwandy (Figure 17)
%9 azurophilic granules WHUINGS 1-9% V04
<3 ~ o =1 ]
radame v NN Az Wesenn Tuwy
] = o =
azurophilic granules WuRgIRUraaiaReav)
a a v
yiaau llgeavoaln (Schalm et al, 1975)
1 S I A a a v
Nugaaiaeavyiaan InFeavuia
I Y
Tna delvwedwa 14 luasou dunde nawy
Y
M301390A9A (indentation) AU M1 uAdY
I A Y 2 o A Y =X '
Wuzlla wieadedians wieerahanauus
Hunde eenAdiel odluAde  HuAdY U
TasunnunazPea uadanadl ude "Iy e
P .
younuiluilug 4o hetero-chromatin 1o Tnwan
=< J 2 A Aa A v ¢ [
Fuvouraalaaeaynsiaan Tigeavualvg)
a a 1 2K A =< v
aa theou auda"m  wazlsInwarFuszdow
a = 1a = [ 1 9 9
seviuAde  uatunae danansu ldralatna
2 s . & I o P
niveuwaa (Figure 18) Fuiluanvuzvousan
I a a v o
iWadeavyiaan e (Schalm et al, 1975)
s A a v 7 & s
wadamoauyia lyluded Wusaan
Y A A 1 = @
wuldenlu desideanine ety lunny
0-6%) vazluung 0-4%) luvaziluln 2-7%)
[ ] ]
awny1ddendn (Schalm et al, 1975) yadiia
A a [ 4 1] o [
eavwta Ty Tudedvoannaitlusadvuna lvg)
v
Huuadaua 14-18 lunseu (Table 1) Hundey I
soenRANan Nlasunuazdea s Inwarduun
aa " muae waziniufilea (Figure 19)
s I ~
luiaeanl1aaenuI¥ad iataeav1InN
1 v Jd a 4 d'dl 1
UANA41N “AT¥HUADUNNYOIN odd lymphocyte
% s
(Audige et al, 1992) ¥991NMIATIV Ble5LaeA
= [ 1< a
venuadvuialndifeadusadiafoavviia
a v J = v a a I a v d
auTrlgoavinalvamianyaztinnge uan e
A A . I dy [ a =3 '
Aol hetero-chromatin 1Huilue Jiseiunde i
= =3 1 =< F) I3
nay Usesaeaan ual la InnaFuadiesadia
a v J =
weavvia luluded o azurophilic granules

<3 =1 =< Y
vinaanunueluleTnwady o Innardudon



o A

T 32 atium 4

¢ a

=
k)
=
o
-
{'ad
=
=
=
U'ad
&
2
=]
-




492 2. 1Easm a3 Gne.) TR 32 afui 4




1. 1nmasm a3 Gne. 17 32 atud 4 493

Figurel Direct blood smear, no sickling and anisocytosis. The bigger RBC (8 pm) compared with the
smaller RBC (4 um). 1200x.

Figure2 EDTA-blood smear, some sicklings of RBC at the ideal thickness area. One RBC showed
matchstick appearance (arrow) 1200x.

Figure3 EDTA-blood diluted in normal saline, many sickle cells and some normal cells are present.
500x.

Figure4 Direct blood smear, one Howell-Jolly body in RBC. 1200x.

Figure5 Directblood smear, al4 pum segmented neutrophil with pink granulesand well-defined nuclear
|obes. 1200x.

Figure6 EDTA-blood smear, a 15 pm, agranular neutrophil with slightly nuclear swollen. 1200x.

Figure7 Direct blood smear of female rusa deer, a 14 um neutrophil with sex chromatin. 1200x.

Figure8 Direct blood smear of male rusadeer, a 14 um neutrophil with 3 pseudodrumsticks. 1200x.

Figure9 Direct blood smear, a 14 um eosinophil with 3 nuclear lobes. Some platelets distributed
between red blood cells. 1200x.

Figure 10 Direct blood smear, a 13 pm eosinophil with 4 nuclear lobes. 1200x.

Figure 11 Direct blood smear, a 12 um eosinophil and 15 pum eosinophil. 1200x.

Figure 12 Direct blood smear, a 15 pm basophil with faintly stained nucleus covered with many dark
purple granules. 1200x.

Figure 13 Direct blood smear, a 15 pm basophil with degranulated granules. 1200x.

Figure 14 Direct blood smear, a 10 um small lymphocyte. 1200x.

Figure 15 Direct blood smear, a 12 pum medium lymphocyte with some azurophilic granulesand 13 pm
medium lymphocyte. 1200x.

Figure 16 Direct blood smear, a 13 pm medium lymphocyte with many small azurophilic granules
throughout the cytoplasm. 1200x.

Figure 17 Direct blood smear, a 13 pm medium lymphocyte with three big azurophilic granules at one
pole the cytoplasm. Three platel ets adhered the lymphocyte. 1200x.

Figure 18 Direct blood smear, a 16 pm large lymphocyte. 1200x.

Figure 19 Direct blood smear, a 17 um monocyte near 13 um neutrophil. 1200x.

Figure 20 Direct blood smear, a 15 pm odd lymphocyte. 1200x.
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