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Alkaline phosphatase and pereoxidase iﬁ crocodilians leukoryies

RGN

{Crocodylus siamensis, C.porosus and.crossbred)

Suaolya Kanchanapangka“ Kamol Pipatpanukul‘““
Panya Youngprapakorn“» ’ Nithi Kongthawﬁrn””'
| Sutchiporn Krobpan““
February 1995
&bstract

Blood smear from G54 crocediles (Crocodylus siamensis, C.

porosus and crossbred) are exapined after Wright-Giemsa staining.
Detection of ¢4 granulocybes are distinguished: heterophil, eosinophil,
basophil and azurophil-liked leukocyte. Heterophil with the size of
9-10 um has oval, eccentrie nucleus with mostly spiculate granules and
a few btear drop-shaped sgranules. Heterophil cnntains both alkaline
phosphatase and peroxidase. Epsinophil with the siié of B-3um has
round or oval sccenbric nucleus. The round, rod and-few tear drop-
shaped and spiculate granules are packed in the cygub}ééﬂ. Eosinophil
is strongly peroxidase posibive but dovoided of alkaiine phosphatase.
Basophil is 9-11 um with centrally located round nucleus.Its eytoplasa
is [ull of round various sizes granules and contains neither alkaline
phosphatase nor peroxidase activity. Another granuloeylbe (8-10 um)
has centrally located round, eoval or kidney shaped nucleus with small
amount of fine azurophilic granules. The cytoplasm of this cell gives
very strong alkaline phosphatase activity but no peroxidase is detected.
Morphological and physiological tharacteristics of this questiocnable
leukocyte,suggest the possibility that this cell is azurophil.

Both monocyte (8-10 aw) and lymphocybe (6-7 um) have eccenfric
oval or kidney-shaped nucleus wihh:blue-grey cytoplasm. H¥onoryte cyto-
plase is "abundant and foamy. The nucleated thrombooyle is small
{(5-8 um), round cell and ofbten confused with Ilymphocyle. Keither
alksline phosphabase nor peraxidasé is detected in monocyte, lymphooyte

or thromboovie.

Department ol Ansbtomy, Faculty of Veberinary Sciepce,
Chulalongkorn University .
Samubtprakan farm and zoo, Samubprakan 19280, Thailasd.
¥ gixth VAT sﬁudents(lBleéFaculty of Veterinary Science,

Chulalongkorn University.
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heterophil 31nnw7§ﬁﬁ1ﬁ¥@§ﬁui1 heter@yhil §£ﬁuiﬁﬁ peroxidase ﬂé
ﬂﬁaﬁutﬁaéazﬁaqﬁ311341uaaq Kaploﬁ (19%5) %ﬁﬂ peroxidasgj‘ T
neutrophiléar eosinophil a@eau Lﬁﬂéﬁ?ﬁ%hﬁé%?kgﬂbﬁ;teo.gg_gl (1984)
1% benzidine(BZ) tilu substraté 32a77314WY peroxidase 18 heterophil
faazTay uélﬁﬂ1§ 3-amino-9 elhyl carbasocle (345E) tﬁu subsirate
ILATIEY  peroxidase Tuun uuaaR heterophils n1i§ﬂﬁ1ﬂ¥e§3§§anaﬁaﬂ
ﬁmtéﬁgﬂ Sigma Diagnosiics ﬁi%iﬂﬁ&ﬂﬂ?iﬁ peroxidase Taatf p-phenyl-

< - ‘ [ -
epediapine Lﬁu substrate SdMUITREIIWY  peroxidase 1waﬂiu§anaq

heterophilsiigufin  3ztirladmaTls substrate s1eyfiafiufivaiun17aTia

-

wunialiuy peroxidase 18
& a» Y £
1933 G ASNBALRAN UILRAFINANUTATAIUNINL AIDRTAULTRA UL
B 29
Afienay uRe3 Honrauuel aazgﬂﬁaa@waméﬂﬁuu1u1ﬁiﬁﬁa1ﬁ%u iaalgnian
- =y :: @ -4 e £ 5
peroxidase(P ") Radimisniziiaianiiiavandss Lﬂuuﬂzgaiaiﬁﬁﬂﬁuﬁaﬂﬂ
5 as w f 5 ?«' & b .
gaiaaa 7.1 % awaaﬂﬂ&ziﬂfqﬁquaaﬁLﬁaaTﬁa&aquaaqq&qgﬁyﬁzaaqansga
. 4 4 L 4 -y ¢
gazdtuwIuivnLNatdTau AsuAua1TEAE ¥-C stain aﬁ%azﬁ@ﬁi§zq 1¥aa G
; . Py O Y A ’ ‘ .
a8 eosinophil TevzHa¢fius a1ungEI? eosinophil #tawivy peroxidase
s %, ' 28 ES = = =g <4 o s -
ag&ﬂu%muquxﬁﬂﬁuaﬁaa TagizAauaeduIR1anTmIat 251880 (7 TewadSntunT
Zauiasld benzidine dihydrochloride (Buys et al.,1581 ; Fyre,1991
Kaplow,1965) Mateo et al, (1984) u4as Frye (1931 lasiadiuiEgctania
4 . 2., 8 ) -
Wi au gy peroxidase ?uﬁnigagﬂﬁau uﬁﬂuwuiu&nfgagﬂnszﬁla (Fugiform)
- - o § S 2 g 1 ’
T4 eosinophil zasdmitsezeei  ustuntIRaRtRIelwun unsuaERe
- - !’3 g 8 af ap WP af §
eosinophil #BVATIRMITUTINMRY BTN T WimalwnanuRsugnlial sewianle
peroxidase ?uuﬁiugaﬁqﬁu
[t <l s LS = ¥ d
iR H  ulinvernan UneISHnaNadnaIelTAR | unTuRRRNMAIATHe
a8
HeudululdTawats@u  LiiAediian peroxidase(P™) {dwun1TRedENR1AnNE
{ o as » - < 4 < & e
TULEa’ WULEAd 29.3% IndnsmsieTediasuasdiuiunuuiuaidisuinauiuaiy
. w . I & ’ . . o &, 0
AN ¥-G stain 427 213FTUE91 t¥aR H Aa basophil Fvkasfiutiacrunis
. 9 .
Z . . 2
wutaulydy peroxidase T4 basophil (Xaplow,1965) Maleo sazame (1884)n
. . . R R
a72918wy peroxidaselu basophil zavrTzidagdauilidufin (4s178e BZ uas

3JASE Lﬁu substrates
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0 4% { 4 w » i
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N 4 o - I P ) . Y w f
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1 !*r. =T . . 3’, 2ag o W .
A8 LHanduALasInuLTas A W W-G stain T9nRa azurophil #utas  Habeo
O T I . E po eymy W sfar 3
ot al (1984) WtA3wun azurophils Tutdesdateidnazauil IeldiavTau
] ot . {oa 4 5 4 . o ;
inaunn T aulel  peroxidase Tui¥Ra¥UeU supnnTunuIsanrtdl azuro-
F. s -4 { P & < N
philic granules unledtaulsy peroxidase f28 (uaninda’nn acid hydro-
. 4 Y U I
Iytic enzymes #a¥ lysozymes) Tasalsuuiawizuuluistadignisant
. . ‘ g ' . f L "
sicrobodies ®WI8 peroxisomes Felinife oxidases u#ar catalase

. 1% s 4 a2 - =
iﬂhadlall?. 1532) BEHIANY oxidases 3z&¥77¢ hydrogen peroxide Tail

B v n e - e w
qnﬁﬂ111awwaun A1a 34inll catalase feaandaizhydrosen peroxide 111 n

[E- 4 1od
uqaaana 34L3d1ﬂ1ﬁ11ﬂ11na1131uwu peroxidase Tuidaay sraivavanniuy
peroxidase ﬁTﬂdﬂu peroxidase @iz cabalase aj funta -

i
a71314uy peroxidase n T4 monooyte Ilyaphooyte uasniauTuTia

EH

%aﬁiﬂ
11k TRalT cnaladdTarRituRTTR TR s ATy i allcaline phospha-
tase  #a¥ peroxidase ﬁusﬁaiﬁaaﬁﬁiﬁﬁaéwqq MRZﬂE@HTHTﬁé?M?TxL%
(RVTION 2 uay D) ATUTE
1. Heterophil Wiy av Ll alkaline phosphatasse (al=P"3 TuknT-
Eauﬁqésu pazFewul awlsd peroxidase (P
2. Eosinophil %uﬁ;auiﬁﬁ peroxidase druauuan (P7TTL Wdey
1574 au1e 2lkaline phosphatase (A1-P7)

2. Basophil st antyd alkaline phosphatase(Al-P iuaz

peroxidase(P )
B . i I .
1. Azurophil wnutauliy alkaline phosphataze u7R

E

fAal-PTTTy ugtuwy perovidase AORTMATRR (P :

[ o .
5. Yonnevte lymphocvbe taeniauTylvetus allksline phosphatsse

iRz peroxidase
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aﬁnﬁ&ﬁuUﬁn11u11unaau1uu 2 ﬁu@ﬂeﬂawanaqkuaLaaaawuunfuTaYnﬂ
FlaR 19718937213 -5313?§n1151nuﬂa§aL§aaand"aﬁniuiaiﬁananT"az
anaaqua~uuua1nunaan1iqwuun1aaﬂaﬂamuiﬁiaﬁwwaLwaqaawqLaaa
YN VONT. ET R, e 1uua11uuana1qnunaqLnﬁaaaaawzﬁﬁﬂéwq q
4 Y w
gasnTaNTuly a?uaivxamuﬁuﬁqa muﬁ 1tﬁu yax wuqaﬁu HEEN AR R R ERE RN
‘ .
Lﬁaauagﬂmﬁuuanmiul1uu1BuYﬁu alkaline phosphaltase #axr peroxidase
a2
TaLEBANUE
> §f o 3 s 1 4
RITRINITANEIL AWIHUTRE Y 9  TwidadRanatiaTsiidatly 19a1fdna
jiuuniintdana119da  azurophil (3a 1 waz 2) heterophil (32 3) uaz
] )
monocyte (IR &)

1. 87713 ¥8u melachromic reaction ¥84 azurcphilic granules

$8 toluidene blue F9iily thiazine dye

2. a713ddy acid hydrolytic enzymes, uaz lysaﬁymes %d% 1
saut Kuraﬁquhiﬁiu azirophilic gramulesTaan11h o

3. &793%1 ecid phosphatase TuLdaLaaeaszid

4. ®77%%1 noaspecific esferase
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A
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s a (3 N § w kS ] 4 & 3
FURTAY WAR 1 3NNEYLYAR| pnBEvi AR angazaRLa/ uﬂigaﬁﬂa fnsutavidy tmTuiautee
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uﬂﬂ;ﬁah’ﬂ () et lsuanddel  ¥-0 stain Alkaline {Paroyidase
phosphatase
///
Granulocyles
- ] < =
Heterophil 010 | nawwiad |3 13aeiezay | dawaniiinimnan ﬁuglﬁu sl-p * p
' y : : St
aniiay |1dad anﬁaﬁiﬂzﬂ?ﬂﬁaa (acidophilic)
»
CEOTETLY
Eesinophil 3-9 fan  |nauuTal 19ae dnginamas AL TN Al-P T p
£ [ < 3 L .. v :
Javaui¥an”  |uned wuﬁﬁemﬁgﬂ (acidophilic)
3k
wipd e nasiana
gway
Basophil 511 | fan  (nayw aéﬁsaq AEH AANEIUN #1741 30 al-p ~ P
f Ny,
1538 {basophilie)
. red 3 & = 1 FRNY -
4zurophil (&) | 8-10 e nay 3%1 ¥35. Lanas i 356 HHEaY Al-P p
Tl aéaa%: (gzurophilie}
) )
12
Agranulocybes
Konoeyte 1016 mas | sl EPE " 7~ 1 LB~ p”
I'4
2UL¥RR
Lyaphocyte 6-7 nay i 13neds Hiad - &1-p~ P
'
EaNiYaa
Throsbocyte | 5-6 nan maw 3 L30azi 280 - Al-p P~

w  das - I i 1w
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#1719 3 uﬁﬁﬂ'\u’!uaaﬂuaLgaﬂm‘muaaw 9 lﬂa,ﬂlﬂﬁgﬂ*)a H-G .stain #HarREAY

Ugn3an alkaline phosphatase uaz peroxidase

¥-G Stain Al-P P
Helerophil 51.2% (41-539) B 52.5% (40-64) F 49.5% (41-53)
Basophil J1.7% (23-3%) E 28.0% (18-38 H 29.3% (21-3%)
Azurophil 10.5% (5-15) € 13.6% (5-2D T 14.1% (5-13)
Eosinophil §.8%¢ (2-18) D 8.5% (2-10) G 7.1%2-11)
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¥-G stain)

S s ar v .
#d89 hebterophil nuwusidasuan azauunigagﬂuzﬁ1auuau(eﬂﬁiﬂﬂm) VU

o wli
el
Ha
[}

2 3 5 2
uIR uazwuunwgagﬁ?ﬂﬁaaﬁaaﬁwaa (anH3Lan) ﬂuagxanﬁaa (3600x, W-G
|

stain)

=3

ar A k. Pl "
udavinuarTaTIdT 14389 eosinophil ﬁazﬁﬁaﬁ(N)gﬁi agaﬁs«%anau;ﬁaa

=)

TN
¥
aﬂigazﬁﬂanxasaﬁq¥§a§ acidophilic aﬁu(gnﬁs}%&gﬁu?u?ﬁ?awa1ﬁ%u

{3600x," W-C stain)

L |

4 . 4 7 o
TUN ¢ uHe9 cosinophil nwusLEaaUan %swuunsgagﬂnau (ﬁﬁaﬂﬁi) gazumes

W
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4 . 2 ar
ﬂ?ﬂﬂglﬁaﬂﬁ) IR TUAMNR mazwuuﬂigazﬂuﬁﬂuw@1 (%Bﬁi) M@ﬁﬁ?ﬁ?ﬂuﬁﬁu

in}

=

(gﬂﬁi?%@) ﬂuaé&énﬁaa (3600x, ¥-G st

. \ o ) s ¢
Jun § udasdneasTaT993192a9 basophil nucleus (N) naNaanaLwaa unTRR
- oy — B ¥ K- § .
Zﬂﬂanwa?EﬂWW@ﬂﬂg basophilie aauuua§gaxzﬁaa (3600x, ¥-G stain)
l-T'“i iy 31 ‘ém‘;u 1 .?!U': ] s ~
Jun 6 Basophil nwu<idaauan nw;HLwunﬂ5u§aﬁauﬁawanu1ﬁniva?aaﬁn.u

£3600x, W-G stain)

4 - I { 'L £

JUn 7 udevinpariaTedTieEadidaa A 2 t¥aa Artaaad () gﬂ?aagﬂawqaﬁaa
-3% o = s P dw =

anfgazanas;asaaﬂﬁuzqaaq (azurophilic) n1e31aluitiewn dzunsanne

» ) ; .
FHTRTRR T monocyte(H)ﬂ§n1qnuuu¥ﬁa ¥ ewandZasuisniniinnas  tuday

1
5 @ s “ )

(gﬂﬁs) . EHmuEIELaasiaEe (T) uazauawezﬁwzﬁu byaphocyte (L)

{3600x,. ¥-G stain) / .
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11788 TII Alkaline phosphatase .

Alkaline phosphatase positive control: neutrophil ‘ﬁaiw§311

e

- -y

tRaudfis alkaline phosphatase (Al-P' ") SeFuasisutizTawanady

ES g 3 ) { -
uItaaad (W) ;ﬂu§a§n314Lﬁaa (3600x, alkaline phosphalase)

g » & o mmm .
AERIRANERCTATIETIINANLERR B unigaqudﬁuanaﬂansam zllaline
phosphatase  {(&1-P") aaﬁueqﬂ?za1atﬂu39 7 Twidlawasdsa (and1)

fiadad D Ji¥aedezaurgad Diwy alkaline phosphatase (A1-P7) Tu
[

aonocyte (M) (3600x, alkaline phosphatsse)

5 s o oy .
udavinpesIasediiesaidaa ¢ inatlgnis1 alkaline phosphalase
P & Y $ 1 '
(AL-P"*") Radunsiawiviowasu DIIRAEH (W JdRdnare1¥ad unva
1anazidasdaduey livinignian alkeline phosphatase Tuinasifas ()

%qa§1§iﬁaé C (3600x, alkaline phosphatase) - B

P ' 2 { T o .
yFaganuez A TId91988 9% D 1M1ﬂﬁﬂﬂﬂ551~alka}1ﬂe phosphatase
- =y £ R ™ ¥
(Al-P7) U11Adsd (N) 3L1BE<TanAULTAR unigaﬁnﬁaﬁaauuu?uiﬁ?awa%ﬁ%u

(3600x, alkaline phosphatase)

™ { 4 o d . as
ugneAnugeTaTed 7198291730 D nwiieidaauan wu&nigagﬁnau (W?gﬂﬂﬁ)

L S 4 ° T B: ne B
uasunq?x?uniauﬁzwaan)%1n?u31n uazwu&nigagﬁua@uw (gnﬁﬁ) BAZRINE

o=

uHan (ﬁﬂﬁi?u@) ﬂuaéaaﬂ

b2

183 (3600x, alkaline phosphalase)

as d P = < ‘ -
sdRednEazTATIEI19TR9LEAR B THinieidiiat ralkaline phosphatase
- =y F ] 4 8y
(A]-P } witqaaad (N) DRuBANRMNLERE uﬂﬁganauﬂawaﬁ%ﬁa (gnﬁf) Ligad
F S

Bauuuluwitiswa s¥u (3600x, alkaline phosphatase)

’ [ w2 1 . - &
Honocyte (D) a§ﬂ1ﬂguﬁﬁﬂﬁﬂqzu Tuwy slkaline phosphatase atglurdas
24 lymsphoeyte (L) ineddniai alksline phosphatase asuutn

{3800%, alkaline phosphatase)



e ,5:«:;;




-

o wh
=
EXR

L]
e
e

1

R
e
jous 28

15

15

20

o
[ ae]

N1TEANRTIANY pefoxidase
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as 4 -5 0y ' - = 3
udavinpacTaTedT19289L7aa F LDaudR3a1 peroxidase (P'Y)  @afuiiana
3 [ ' ] - -
slundatulyTawanddn $neiad (0 suTidasdazauidan iwy peroxidase

(P7) Tuinastdag (T) (3800x, peroxidase)

as { =~ - . S =
uaeinparTiaTedT1eaaLvan G tReUdiiat peroxidase (P77  @adiimna
e By ’ g ‘ ‘ ~ =
iR TR T dnadad (D Tiizedeaauivaa mnigaguﬂauag§u1ﬁ1a

Fauuuluwiziawatd3n (2600x, peroxidase)

£ Y ) J o s

pEasigan ¢ nyugLlHEaauan uuunigagﬂnau (uagﬂﬁi) gazaned (iuniauﬁ
< - < T e w
Lnany) q1u3uu13ﬁaswunun$¥agﬁwsau1a1 (gnﬁW) HazwInianuay (gnﬁi)
ﬂuaétﬁnﬁaﬂ (3600x, peroxidase)
as [ 3 ap ‘\_ -

udavinraeTasediiveactias I TitArudnian percxidase (P ) H1iansd

3 ' 1 ofas 3 _
(N)nauagﬂa1¢lﬁaa LN TUANRNHRIBTUNG inadaniululisen 143y {3600%,

peroxidase)

a» e o LN P A <
usdavansmriaiddTivaadivan I 1dipailgndsaq peroxidase Aredadan gﬂ
¥ F Fy [+ 1 =5 .
Taagnamw&ﬁaa uaigaxwu?nﬁaaau 1 TRwa19TuARaLN1(3600%, peroxidase)

Tuwy peroxidase (27) f9lu monocyte (M) Hazlymphocyte (L){(2600x,

peroxidase)

. - g . 6 my E T .
Peroxidase negative conbrol: #davigan F luainsignian  peroxidase

(P ) (3600x, peroxidase)

. . :" ] < -
Peroxidase nesative contrel: udasi¥as ¢ luineudias peroxidase

{P '} (3600x, peroxidase) N
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