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(714 551 Clinical Practice in Pathology I : Parasitology unit )
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- Ascaris egg (Fertil-cd) 1.090 - 1.700
- Ascaris egg (Unfertiled) 1.160 - 1.250
- Pinworm ' 1.100 - 1.180
- Hookworm 1.040 - 1.150
- Entameoba histolytica (cyst) - 1.015 - 1.0701
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- hematocrit tube

- absolute methyl alcohol

a Wright — Giemsa

- tives dnTunisdon Wright - Giemsa

b 4 '3
noeIanI Il
ad o )
5N
A P Y & ¢
1. voaasaven | o 'Yl‘lJf’l'lUﬂ'lUHHQ‘UaQﬂulﬁﬂ

£ (&Y & . LY & ' ¥ as )
2. Mdarwaladdaln n3e coverslip Nanthmuaioavoaruusn Taoldd lodos

Wyudszuin 30-40 93

L]

3. oouaa lo v s duveaiden selmaoaurnse v ldauauniievessdais 20

Y L o o FY 1Y g “ e

udvedusa lo lddremhdisanuSwazyuiasiuave

ey ¥ v by 9/ b4 A ' o &
4. nalautelueinia vuldanudounsenhavasvuiduien lavase

o
5. A3 aNAUADAAIY absolute methyl alcohol
6.1 lddeud Wright — Giemsa
o o

7. A5999AWUNABINANI SAIMAIVLIY 40 X Laz 100 X

ndqy a a1 -4 - o - a a o '
wnamg ¢ Astmnsaasavdsdaiiegluliadeauns Waldeavuasdsdanedveglu

nssumaon 1




1)

3)

4)

<t ard A
Jduanamsmsauduaeaa
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<t oy ¢ 28 Y .
3. mamsouRauaAYHANHI (Thick blood film)
= 4
msialuazeUnsnl
- fvthden
g ¥
- a'lasufn
= .
- @ Giemsa
o g o o .
eI d MSUR Giemsa
v
199y

Y ¢
naoIansIA

B
& o
1. nuaidion 2-3 voA asuuUNaNd lan
ozt ' xe o ] [ il
2. Wyna leddnusun3e 15wy infunsznmdealiuneen Tuidursnauifidy

HIgUENLsENIN 2 9.
3. e Bl luorme
s i lsuluhnduie lsadoaunmuan
5.1 1Jdoud Giemsa
6. A3799AWNADIYANTSAIATILI 40 X Uag 100 X

aaq 6w a a d A A v
‘HN'IUK?W! : ’Jﬁutﬂﬂﬂxﬂ'}ﬂi‘ﬂﬂi'J"l]‘H7ﬂ5ﬂﬂﬂ0§1ﬂlﬂﬂlﬂBﬂllﬂﬂlmzﬂiﬁlfﬂﬁﬂﬂIlﬂ

' . . ¥
1YY Trypanosoma spp.itng Microfilaria Huduy

3)

c <t L -
jtuaaimsmssuiandenmn




4. Hematocrit tube technique %30 Woo’s technique
- U4

asipliunzgunsel
- A7901A00
- hematocrit tube

} 4

- Auu
- hematocrit centrifuge

Iy ¢
- NOYANIIAY

1. usspfemd 1T hematocrit wbe Uszaai 23 W 3/4 dau
' 4y o 2.
2. gadmeduniladaoAuni niudssum 2 uu.
o v b3 4‘( . . o P =
3. W udmnses hema(ocnt centrifuge AINI53 12,000 SOU/UIN WY 5 WIN
idonvzuonidiu 3 9u Tﬂwummmﬂummaaﬂum wnamﬁummaaﬂmum
indridon Fa3unFuiian “butfy coar” muwuuﬁmﬂuwmam

o

4. asgAwndesgansimimasves 10X Tﬂumsnumm‘vuwmﬂmﬁagﬁﬂnu

1 4
T buffy coat
3 14
RN : i lFnsanude Trypanosoma spp. 18 Microfilaria
9y

a & ° 2 < a 9t 1Y
Yo" A ’Vl'l"lﬂ\i'ltl samsauazmmﬂwmuau

v 1 4 .
Yy fio luswidadedes 9 Tnzasie liny BuReIfuiuSE woniloy

-
laoadan
-
WAITUT

buffy coat

o -
-— . lUaLnBalal

“ oy s

AUUIUU
‘—_—_

Jnanstumg veanasasunlnadandsniniimsthuds
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5. MsIAsEuNdwBEAINTU Buffy coat (Buffy coat smear)
a4 o
asnunazglnsal
o . &
- ADUNLHOR
- hematocrit tube
1 d
- Awiiu
- hematocrit centrifuge
o o ¢ g & .
- oladaa o a'laduds w3 coverslip
- q Wright — Giemsa
ar o o o o . .
- UNINDS TS UH wright — Giemsa

y ¢
- AavdaNIsAU

1. 055 9feA 11 hematocrit tube Yssaw 2/3 n3e 3/4 dou
b 4 & 14 = oy Qs
2. gavawduntadmeauiuYsea 2 uu, .
° v 4 1 Y =
3. i1 1UTuA201n59 hematocrit centrifuge A211F 12,000 5OV WY 5 W1
4 Y] a n’: [~ ° 1
4. Mideun3ovovalandnuSion1d5u buffy coat 18ntTos udham bufy coar T
o 4 P=3 '3 L o s ay
noansuualan towSonfidudoauts (rouszihinslo avs 13y lovs bursy
Ao o o o o 4w [~ o e °
coat ASeduiumudouldnszadfnou e luldidamenvadounuiy wly
WABATIIATIIMIYSAR) -
¥
5. 1131
6. 1 lfoud Wright-Giemsa
7. ATI99AWNABIRANI SAIMGIULI0 40 X LA 100 X
ada ° o 9 a da 4 A& A v oaa
wngmg : Istmnzdmiulrlumsasaimnlsdaiegludiadenvn (asaniuiuss

thin blood film)

<3 Qdd‘ .
6. Modified Knott’s technique 113371414 15052911 Microfilaria
= L'd
msnluazgUnsol
Qr L] P- 1
- AIBUNIDOA
- - 2% formalin

- viapAduLvaY

i

4 & 4
nsoetuniog

- 0.1% methylene blue

¢ v .
- a'laduda uaz coverslip
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- Pasteur pipette UAZYNUN
g b 4 4
- NdoaganssALl

M

oA . o . v v
1. dudeadseuna 0.5 - 1 wa. NauNU 2% formalin 9 va. 1o lunasaduuray
N [ o o’: Qy = q [~
2. 1w iy udrdana 1szum 5-10 win e Miliaidoauaumnias
. . 14 e’: < Y ot
Microfilaria M1gW3BUNIQNATIIAMBUARS S
° v 4 y - o P a1
3. Iudaaseathurdee a21159 2,000 SOUAT WU S UIT
:l [ Qy 9 t 4' Y d. .y
4. i lad 1wy (supernatant) N3 udnvoune aznounegAunasanszae
5. iund 0.1% methylene blue wawas i 1-2 noa 1Wedow Microfilaria
o 3/ o 9 . v
6. ganznouAUUd 1ad ud1aiuR Iy coverslip
do o
7. A5799R0NABIYaNs SR 10 X
}
MINEINA : Microfilaria WIMBUARTILDZAATIUIUYDIH methylene blue

Y oo & - . A Y a “ 1 A ° '
YDA AD WINIIDUINYUAYDY Microfilaria "lmmzumm"hqqmawm‘hﬂaaﬂmu'sumnﬂ’n

ndd‘l

I50U

Y o oA Y A A
YDIETY 1D 1‘ﬁljﬁ1u1uuazlﬂ5'E]Qllﬂi“ﬂ'liﬂi?‘ﬂll'lﬂ

7. Filter technique 337 196 un15A529M1 Microfilaria

I

o
msinduazglnsol

NG

¥ v

° a o yad A . .
i ldiadonuaan (lysing solution)

ASTUBARAYT (syringe) VLA 10 WA

- plastic filter holder

- 1hnfy

L4 .
alaauduay coverslip

0.1 % methylene blue

3 ¢
naoIganIIfNU

M
1. gA1A0A 1 wa. HaufY lysing solution 9 ua. fiogdhalunszueniau
2. nszueniian TuiFendeiy plastic filter holder #91s=noURIU filter
disc fiflnarasgnsos s lulnswas
3. AugnquYeInsrueninuIaddq IR drumaus filter disc (NOMINT5ASBI Microfilaria

4. Uu91 filter disc BONN filter holder TnulFihnAundinsasuualas
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5. 1uR 0.1% methylene blue 1 HUA BIVUY filter disc

6. Yanuaay coverslip

7. a529gAundBaganssenihidevein 10 X , g
y ]
WIBIYA : Microfilaria @A UIUYDI methylene blue
S a & ° V1 <
J0A Ao i ladhwuazsiasg
b4
Joiiio Ae Tuamisouonatiaues Microfilaria Iauazeranuiymimstuileu
- - a o asa Yy Y w ol o A

lumsasiadeaenlsd@atiu uennndsinan13eduuds daii3soudaidn Tuns
aa o 1 a a a i o . 2 ' aa '
IRy 19U IEMInadouMIduy IuINGINNINITAIIINT antibody  Fellognaiedd vy

complement-fixation test agglutination test (1B 35 ELISA ifludu

v ey d -
msgenaNauaon
(Blood film staining)

antoylslumsfeuddudoamaasramisanlufon laun

1) Giemsa's stain

7 190zn3oueglugy stock solution Tavlgiimesifudideornneuld Ssdouiivei
Wiudeauis
1. viidudeafiutainduda 10n3ad0 absolute methyl alcobol Uszan
2-3 UM
2. v lad ldualy Coplin jar ﬁﬁmsﬁama stock solution AEIWINGS AB
0.1%M phosphate buffer solution (PBS) pH 6.8-7.2 Tuons1du 1:10 n3s isnal s -
30 N
3. Snladdainizds Fandealaddiazern naliuds
4. 95299 0NADIYANTSAIMAIVI0 100 X
Waudearui
1 iAdudeamnguaciuihngu e lisiadeaununn
2. Al
3. i lad WS uBenuslu Coplin jar HiIN15158914 stock solution A2wtivivles fie  0.1%M
Phosphate Buffer Solution (PBS) pH 6.8-7.2 1usas1du 1:10 39 I: isnald 1530 Wit
4. Bracladdaninlssah Sandsaladazorn Relduda

5. A3I39AWNADIYANT MRV 100 X




19

Wamsgow :
d N a o “ < a
- abAuARATIMBNUAINToYUYWYBIE Ty Tnaty

L4
- dundoavoudimdeayd Anduled9 Sy

- unsyaveihInsia AnFvuyiaigey

= < S oy
unsyavesd led luila Aaddy
< 0N a a ’
- INDAIADA AnFLI9BDL

Ty Tanwmauvosan Wlas fadtigoy

- laTawaravvos Ty Ty lae ARTMIBUIT

= a o = =
waneng :  Giemsa iudfonriaos Wandeandouudremnsafiu1¥1dnal

2) Wright-Giemsa's stain
o o 1 . Y & o o v S o oo
dnlFvzaS oweglug stock solution 9idesifluiaSo s uifvrdufy Giemsa's stain

"=

o)
(=1
(o

o}

=
=2
»

Lo
=n,

1. ﬁﬂﬁmﬁaﬂﬁuﬁmﬁwﬁuﬁ'am fix A2y absolute methyl alcohol 2 - 3 Y17

2. dalad lunsuunindoy

3. nuAl Wright-Giemsa asuua'laanaudon ¥y 113 3-5 W

4. 131 0.1%M Phosphate Buffer Solution (PBS) pH 6.8-7.2 aduua lanvuvian (s¢ 5906114
ddusennina'lan) ué’a“1%'@numﬂﬁuaxﬁmwaﬂﬁn%rTuﬁya"l'ﬁ'5 I

5.8 lasdaoinlszh auns:fi’aﬁyﬁuw'uﬁ"laﬁfﬁt{mﬁaﬂ'lﬁﬁﬁ (@ wndoonin a'lag
now mizszmidifanznouvuidudon'd)

6. 1Wadumndaalad iazera udaiia o I

as

7. A399AWNADIYANT SAIHIAMY 100 X

<iq Yy o < y & G yay oo
wneme : Al lumsfond awisanssunas Idmua iz e lviddouda

=1 [ =T [
weitealdgndes dnuasnsAARTuEIITLT Giemss

3) Wright's stain
aa <t ' ar o o/ Aoy L
anlezmSoueglugy stock solution liiedifuddonansiissnisdoumiontuty

Wright-Giemsa's stain
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SWNUHANIINTID / T UYL TR InM 08 19R DR

Juh B ... WA oo AGUR oo

SWHO L o B e
SRR T
B e B e
Qe o D e
S e 100w
3EMs agdwamisnslefegaden

1. ¥UWIRIAI8619 1 2 | 3 4

2. ¥iavoadas 5

3. %A {genvs, species)

.

Yo9Usaanny

]

s dnyazvensdainy (1ag)

Us@awilaf 1 %o,

Usfawliafiayo. ...
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McMaster Chamber Techhique

msiiusuau lin1EA635 McMaster FuSimsuitnasugansndeiio i
ds2NBUYDY McMaster Chamber slide (Ui 1) Uszneudava ladfividoudmsowaiadn 2
uHuseaunu ‘ﬁaa'.haﬁlﬁmfumw?nma"laﬁﬁyaﬁamrfiufw‘iyuﬁwhﬁu 0.15 mi (10x10x1.5 mm)
%aqiwﬂyﬂxgnnsiqﬁ":uﬁmdnqﬂmazﬁazmuiumsa:muﬁﬁmmn’fm’fuqa (floatation solution)

y

S HETERANaY (nematode) M3D AN (trematode, cestode) TogluAI0E19gINITIZABLIIIIAR

1Y ] v ¢ 1 a ar 4 4 . ' 1 ' v
AU IUa 19D laALAHY vz Srreua fioglugansyezauasgiumvesaladuduan

TLnm

b/

P 1% 1 Mc Master Chamber Slide (Original)

AUy lunens 1ae3s McMaster Technique

L d L d '
1. wengansztimiin 2 nfufuiundedudanliinas 30 mi Tumue
L4 L o w o y ¥ ) ' ¥y ¥
2. meqﬂmaz'lm*f]uLuammﬂuuﬂﬂumﬂmmaumﬂuwsawmumTﬂu“hsz;ﬂum
UMWY
3. nsesmsazated g lavldaszunsenseanifinauduesourinny 0.15-0.25 mm.
Frganisrieguunzunsadiumsazawyiadingn 30 m
Y Y o 1 4 v . ' ' '
4 auarsazarwliisiiy udald pasteur pipetic gamisazmwuazdosasluyeIIIves
A o Y 2 . 2wy - A ot a 4
McMaster slide %9 2 213 samiuddeonaiszinm s wifiie 1 lunorsasuinan
[] + = '3 o o ' < 3 a [
5. dosglines Tavldndesganssmivazininou linoBudazstiauonainnu
1 4
6. ﬁwummw"nnu"l*uwmweﬁmuﬂqﬂmsz 1 NTU (cggs per gram feces; epg)
gasisz 2ndy lumsazaw 60 ml

9I915z 1 N3N luaisazaw  30ml
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t 4
AN liner5910 slide %92 91918 A Ty

Yswmsvoamsazarvlu stide 1 $19 0.15 ml

2x0.15 = 030 ml

USumsvesmsazaioly slide 2 $14
A Ty

b
aniu TumsazarvdSuins 0.30 mi 3 lywes

TumsazarwySuas 30 ml 3l9we1s (A x 30)/0.30 1y

100A 1y

¥
ANty ganiss 1 asu ilusau = 1004 1y

%Qﬂ?iﬁ1ﬁ0!ﬁﬂ?ﬁu?§ McMaster Technique

1. msu"uﬁmau'hiwm%’ﬁ]umsﬁmamx%aﬂ?wm (quantitative method) v?aﬁﬂsﬂwu‘lu
MsANYURIRY Uszanimmaesnaowesluudvesnissnu, mmam msthseda
aEnsAanesnnulamdn, saimamsﬂs~muwamaaTﬂmnsumsmmumsm
WO ‘

2. A1 epg 'lnmmmu1"lﬂiasuﬂawaﬂvmmwmﬂmummm% iiendidesumary
acmmﬁawamamsﬂamlaau'lwmﬁaanumnmam INAIBLINTU TNTMYBIRDTISE
(consxstency) Aldryamamieuss mu:mireo"lmwmwaanmnuaims:wmmrﬂu
ey mummwu“luaamszwuﬁmwum woNNG epg A limusod ldudanalug
I IveImnSuar R S an I iRavInne s 18 15y norERaRe | M onsondnlu'le
Whusmauumama

3. nsudanavesszaunsaanem §~Jaaﬁm'lmimn’lavmmaqnm group mean epg, larvae

s

per gram of feces (Ipg), ¥3® mmwmwmﬁﬂawuwu111unqmm:xflum;mu pu14ls
< s I'd o ’ = v o [ aa a & (XY o
NANRUANIEMIARNGISUAzANRRLYR Iiw S Ruias sinegiusduvosnms

| @ o U o o v 4 a t o o - = a " a
nszﬂwm‘vmwmﬂunqnﬁmmazmqnmTﬂuﬂnm:"lmmﬂu°lun5mmaamamwam
< o Qc aad o ¥ o ) Ve 3 .
wasseidlumsmlana  Fnsmadaminnlesuaiidse M3 logarithm
transformation 9924 0aAM s} (skewness) voIdoya 1azms 14 geometric mean v}

« < v R .
Uszlowiuas 19un153ms 10w 1880991 arithmetic mean
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sinuramInsTusuunyiialsaneindletnganisy

aguwamsasaonivlunes

513
3 | 4

1. MINUIAYA DG 1 2

< o
2. BUAYDITRT

3. ‘lf'ﬁﬂ(gcnus. species)
vo lunesnny

uaz A1 EPG

(egg per gram)

sUswdnyazves linesiny (11egy)

WOTETTAT 2 FB. et

TUWOTBHTIAN 1 B0 e ceeeeeeeereeee e

TUWOIEFUAT 3 50, THNOIBETAT 4 FD. ..o
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ar LY v o oy ¥ <
m3invinadlensanaundesgansimi 3
(Micrometry of parasites)

nsdavnaveslanens, fveu, lusleads wie WosuRYalnNud RN A9
aa o = a o o o o a da < o Y as 1Y «
Mnvrtaveslsdanne Isnluda? msiavnmlsdafiivinmaniutudeserdondosganssend

« o & " <
unzgunsaivszneumsIavinadaiieg 2 ¥iiafie ocular micrometer 11ag stage micrometer
. o [} ° ] < P (Y [Y
ocular micrometer 3zUUALLIY (scale) $1UU 50 3B 100 YoUBN AT VLAY Aegy a
. L4
uaz b §1M3Y stage micrometer 3LHVAULIA (scale) T 100 F09 (1 mm.) ARVUIATIITY Fa1y |
) 3 by t o .
FOUANUVUIAANUADIUNIY 10 Lm (micron)
' Y v

MsAATIAYUIA (calibration) BUNNMSNBUVUIAYDY ocular micrometer AUYUINYDS
stage micrometer “Nli'liﬂ’nllﬂ’J‘N‘U’tN scale mm%sa ‘ummnaamu eye pieces stsmu scale Y84
ocular micrometer HSAUUIVDUAULIN (0) VORI ocular HAL stage micrometer maunuinﬁuw

o [ d v . .

mnuuiwuﬁuwumsmauﬂuﬁumwag‘lumﬂuma"lﬂ oni00131u3l ¢ 1019 - objective lens

09ueI0 40x VAN 11 VB4 stage micrometer NeFoURDAUIFUR 49 V93 ocular micrometer

MISAIUIN
%ﬂﬁ 11 YD1 stage micrometer 31 = 11x 10 = 110 fm
AuNIvee ocular micrometer 970 0 014 49 gﬂﬁﬂ"l = 110 L
ﬁm"yummn%wm ocular micrometer 1 ‘ﬁﬂdlgﬂﬁﬁ‘l = 110/49 = 2.24 llm

A0 2.24 [m 1TuA1 calibration fastor fie Wiflugumdsniniiiavinatsandaonsfus

o

FOIV0I ocular micrometer AifFauty 40x 19 TinenFidesndinnueramity 15 Saves ocuiar

b d
micrometer AU lUnenE lusiuflviamidy 15x 2.24 = 336 Wm

** YUYIAYDY scale YD ocular micrometer N Objective lens (4X, 10x, 40X, 100X) AN UL

14
Tl w o @ & o . . . .
mum"lmmﬂu AaiuTafeaiing calibration %) objective lens **

/ \ y \

| l/ Yo et o

\\/ N

i

o il /
0 10 2c 30 40 S0
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T T

Calibration of Microscope

Microscope number:

Svuveuduilinisdewiviy -
IBNTATUIU

Objective lens
Stage micro. Ocular micro.

Calibration factor

4x

10x

40x

Measurement Exercise

.

yiavedlsdn — .
Obj. lens FBMIAIUIN

(species)

YUIRUDILlsaAR

750’8 (Um)

4x
10x
40x

4x
10x
40x

4x
10x

40x

4x
10x
40x

4x

10x

40x I
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Qe a ey ad a 4 an
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(714 551 : Clinical Practice in Pathology I : Pathology Unit )

HUIWAR 2 (0-4-0)
au = [ 4
910158 aew L sy aw. qnBAnd uwdnn 9
2. HALU.GN. 1BNTY ANSWUS TS
= a o
WY emeu : 1. AN MASNE
2. ungsa Juniqu
Y] d o
Tnguszasnndn

<

& Y o "o ¥ tY
1. L‘W'E]ll'r’iuﬂﬁﬂy'lﬁ'lll'liﬂﬂﬂmf‘[ﬂi“U]ﬂ.lﬂﬂU'NQﬂﬂEJ\?

a Yo &L < ' - ] ¥ @ ey i aa & A
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TRgndes
v & a L4 aa aa 4” 9 y"
3. UAFNEITINITDAATIZH uazuﬂawamawmmmmaunmmﬂu"lﬂ

dy o g = o o
HOHVYMITMISISEUY aﬁqﬂszaaﬂ
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nwa‘lwuﬂﬂﬂy1mmsnmmﬂﬁm"lﬂgnmm
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]
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N 4 3
e ldondos

¥

2. vnAnwmnselinsitsuiedens19mia
Ty a va d‘l aa s/ Y
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a &4

3. URANYIEINIIDSNYITAINAIDU 1N AR5 79

by aasay Y 3
nevesliams lAedragndna

4 3
NITWIYUTS %“nmﬂmw%mﬁ'a 15U

Formalin 10% . Buffer formalin 10%

) 4 87
weliinfnuiensomSonalsshvianmsute

lRvthaminzay

ASRANYININGIE INeIAdTn
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azuuulumsysaifiunarianua fe 100% azunud ld)szneudou azuuud§iid so

AzLuY A5 AL 15Uy UMY 20 AZIUY LaEMISRUYRIMoY 30 ALY

NS H NN R e sz Auaziuu ludInI1 60 AzLUY

- 4
S1UATBAVD AU
1. M3ugas1Indnad
o & a4 ¢ 9/ =& o A (1)
Wnfinu wSouAaalemi laoAny1nnnusde
o & a A (4}
2. pstiufinswazibuaniesey lsAAINsTUY
3. myagUnamssugasiin ¥

4. MsthuAIetIedIRs TIN5 Inen”
-1 o ' [} a v o e 4 o [ y o o
5. SRRt NdRI IR HaENTATIIN BN JUAMSBU NdIR 9D 1T antuIadad

o 4 o [ 1 (2
aszdamnomans ymInudoveuunu”

L3
aa w - 3 o o o o o 9/
msasavdieselsauenmilonindunsunisgndseiauaznsfunaoimsdaitiounn
msasrendeslfianmsnndedefidwmsaaiuhiiduddglunstudunsitdedvlse wams
Y a wa [ (- A o [ a g o P
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azveslsauazmsiu/dedaodiefignds  Taea lu@admsssmadesdfiansansousneen
18 3 nqulngde
o Jdaaa
1. aaU¥IA (live znimals)
@ ¢
2. ¥INAAT (intact carcasses)
3. A0 (specimens)

L =,

3
ARy N (Live animals)
o d Ao asa ’ a a ¢ @ ® A
ﬁmﬂwmw‘mmguazmaﬂ:uammms'umTsmmnﬂumammmmmimwma

3 a oo ~ < ar t 9 ] o @ o o (] o d : °
Foulfiansiiesnnaunsafudiedie 1ilmignnddadunzdeiinimnivamnsihy
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BINTAI (Carcasses)
‘\H‘)ﬂ?iﬂ111Qﬂﬁ'lﬂi\l‘llﬂdli)'IH'LJTVIHE’NIJJ"]'Uﬂﬂ'liﬂB fﬂiHﬁﬂlaUQﬂTleu1ﬂ'ﬂ'IU(pOStmortem

autolysns)'v‘t'NmE)wB msmauﬁawuavmsxun?m(putrefacnon)‘uadmawa‘n:aﬂTammmmsmn

mwummmmaa Tmmnmemauu‘luwn‘vﬂummu "h., muumsﬂuamwmmsmmumamo

N

LH'E)LU?)‘VIU‘VM?WDGI']U mmnamwummnnmsu‘muuwun‘nﬂmmvns E)?’l‘lﬁ’m‘}’l'l'lﬂ vhJﬂ’Jigﬂ
ﬂTﬂﬂGWﬁTdﬂﬂﬂlﬂ‘U“]f’]ﬂﬂ?Jqu‘lf'lﬂi):,’wuluENiﬂﬂﬂ'J']iJi auwaafmmmmﬂﬁma“ﬁw‘lﬁmnﬁau

ﬁmumamuawmﬂu'lﬂ"lﬁ'ﬁﬁu mnmsmmama"hJ'n'naaﬂgummsmﬂ‘mmummsMn}u%a

mﬂﬁmummzma‘mumaaumnmmmmwaﬁ%’a 910 ”ﬂmamsmnmwawmﬁnm

(histopathological examination) uazﬁﬂwmsuum%amﬂummmaaTmm"lwmnma'lu"lﬂwa oty

Ao & o v v o . o 9 a wa
NINANYARDYAININWIAINTRINA 18 TMae uaﬂwwmﬁmmazmmama'lﬂummﬂgumms

@

un
29819 (Specimens) .

o "od ¥ a wva 3 v PR v Jddama N w o

mammmmnmmmﬂgummsmmf’umamamnmmamnw‘mmwmmnam

v b 4

MIvgNYIdidins nombuidefeining iSen tundes Y 9991se oz damed Aq
JULWAZ DU ﬁaadwﬁamﬁuammﬂnuuumu‘rwmmuaauTSﬂ‘luﬂsﬁﬁ"hJ'mmmdaﬁmi
mamnﬁmmummﬂgmms"lﬂ ms§inuazdladamsifendaetefiesiudaimuvessesIsn

"nﬁaﬁuuusfluwﬂauwmﬂmamwa ua:ﬂnﬁ'w‘hadwﬁﬁmswza’:flu51u'aummﬁaawaﬁﬂ:ﬁ1

msasndeslifng 1@

0130451802198 (Labeling)

ﬁas:ﬁnadmuah daudqﬁaathwwmaammsawmumauuwmwawwaﬂuum‘m 74

mamﬂw‘mmuuma1uawmiwamaummwmuawauamaaﬁmﬂau

YsziRmsihe (History)
Tﬂaﬁ'a'lﬂuﬁaﬂua"mmnm"lwaumsnsan‘uauamannmﬂn o oma"l'iﬂmwaumﬁuaﬁu

ﬁ?ﬁﬂj{uﬁ:ﬂ1ﬂﬁﬂ'wi} ‘U'J{Jiﬁﬂﬁ?‘uﬂﬁﬂﬂﬂuﬂ’ﬁﬂGuU‘UT‘JﬂinﬂﬁﬁQ”I'JBUN‘Wii’)UTIUﬁ LUUﬂ‘YI

ﬂsumu(auum”191Timam)"lﬂwsaunumammsaﬁmmuua mﬂwauauﬁﬁmﬂﬁﬁ'ﬁmmm

‘Ylﬁﬂm17)i)$ﬂ'lllﬂ fmmuqvﬁwazsﬁummﬂsmmmssnmuawmsmaﬂqxumﬂumumﬂmﬂams

Wdvlsn wazaisszyfelsande mmmammmﬂmamﬂuf]mnwmmsﬂwmamu wulu

nstiveslsndataany AUFTR e fuidns ez 1éiess Yadtuie n3difigd R a0g195AI 1

ﬂ)“’i"@ﬂﬂ&ﬂ'ﬂ"‘“’lﬂ“’ﬂdﬂ *?ﬁﬂ’lﬁﬂ?"i} nmsrwﬂuiummaunmu




28

29

PISIAUNETTIRI8E13A3I9NIPAY I INE

(Bacteriology and Mycology)
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HUANLSY (Bacteria)
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(Clinical Pathology)

T'aﬁﬂf‘mm (Hematology)
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#1379 whole blood msauq ‘Yl1‘1ﬂﬂ‘u anticoagulant A9
0.2 mg/mi

Heparin sodium

Sodium citrate 3.8% I ml per 9 ml 6fblood

Potassium oxalate 10% = 0.1 ml per 6-10 ml of blood
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3. metnilamazaniulunasaudala finzen uazus 1 ludibunoudaly
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U'Nﬁ ; Blood chemistry
o | 1. msfiudesndiui 1 TasmsdasoldiBeaiincuudiafigangiive
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5. as@ingsui/Sinanieun nasszyndesnsl¥asaameaviialadey
SWwasiBuaRI0t1aF STRENTIONIAN Blood Chemistry
ltem sample )
Albumin Seruin, 0.5 ml
Alkaline Phosphatase Serum, 0.5 ml, chill
Amylase Serum, 0.5 mi
1 ALT (SGPT) | Serum, 0.5 ml, chill
AST (SGOT) Serum, 0.5 mi, chill
Bile acids, post feeding (2 hrs) Serum, 0.5 m!
Bilirubin, Total Serum, 0.5 mi
BUN Serum or plasma, 0.5 ml, chill
CIALP Serum, 0.5 ml
3 Calcium _ Serum, 0.5 ml
Chloride Serum, 0.5 ml
Cholesterol Serum, 0.5 mi
CPK Serum, 0.5 ml, chill
] Creatinine Serum, 0.5 mli
* Glucose Serum, 0.5 ml
Lipase Serum, 0.5 ml, chill
Magnesium Serum, 0.5 ml
Phosphorus Serum, 0.5 ml
Potassium Serum, 0.5 ml
Serum protein Serum, 0.5 ml
; Sodium Serum, 0.5 ml
Sorbitol dehydrogenase Serum, (0.5 mil, chill




32

msxﬁuua:zr'qﬁ'mdnmmmawm?"mm(Pathology)

NWTINYT (Pathology)
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(Virology & Immunology)

125a3nen (Virology)
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Discase

|

submitted specimens

—

I Micro. Exam

Patho. Exam

Virol./Imm. Exam

I Parasit. Exam ’

Abortion

Lung, liver, kidney,
placenta, cotyledon/
caruncle, fetal
stomach contents,
cervical mucus,

vaginal swab

Placenta
(chorioallantois and
amnion), liver,
kidney, adrenal, small
intestine, lung, hean,

thymus, brain

Fetal hean blood, feta) —I
thoracic fluid
Dam’s sera at time of

abortion and 10-21 days later

Actinomycosis/

Actinobacillosis

Abscess material

Fixed abscess lesion

Adenovirus infection
(hepatitis)

———g

Laryngotracheitis

(CAV2), canine

|
|

Fixed lung, trachea,

liver, kidney

Fresh nasal and throat

swabs, cerebral spinal fluide’

l Anthrax

Blood, spleen

7
:
i

btrophic rhinitis

Nasal swabs

Fixed liver, kidney ,
Fixed nasal turbinate ’

|
|

Blood protozoa

Hepatozoon, Anaplasma,

Leucocytozoon, etc.)

(Trypanosome, Babesia,

Heparinized blooﬂ
or

thin blood smears I

l Brucellosis

!

Serum '

I Canine distemper

Fresh urinary bladder, lung,
respiratory Inn, brain,
conjunctival smear,

heparinized blood

Canine herpesvirus

kidney, brain

Canine parvovirus/
Coronavirus

Fixed small intestine, /

/ Fixed lung, liver,
/ spleen, mesenteric Inn

intestinal contents

Clostridium perfringens / Fresh intestine or

Fixed duodenum,
jejunum, ileum, colon

‘Fresh lung, liver, kidney,
brain

Fresh small intestine,
diarrheic feces (acute stages)

Coccidiosis

Fixed duodenum,

Feces,

intestine smears

Colibacillosis

Mammalian

/ Fresh dundenum.

iejunum, ileum,

l Jjejunum, ileum, colon

Jjejunum, ileum, colon I
Fixed duodenum, /

[
Fresh e,

2r sar swab

Fixed liver, spleen, air

sac

j
I
1
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Disease

submitted specimens

Micro. Exam

Patho. Exam

Virol/Imm. Exam

Parasit. Exam

Corona/Rotavirus
Calf diarrhea

Foal diarrhea

Fixed duodenum,
jejunum, ileum, spiral

colon

Fresh jejunum, ileum,
spiral colon, intestinal
contents,

diartheic feces (<24 hr of

onset)

Cryptosporidiosis

Fixed ileum, spiral

colon

Fresh intestine, fecal
or intestinal smear.

feces

Dirofilariasis

{canine, feline)

] m! serum or plasma

Thin and thick blood

smears

Ectoparasitic Infestation

(demodecosis, mites)

Fixed skin lesions

Fresh skin scraping

Edema disease

Fresh jejunum, ileum

Fixed brain, stomach,

spiral colon

Erysipelas

Fresh liver, kidney,

spleen, lymph nodes

Equine infectious anemia

Fixed heart, liver,

kidney, spleen

Serum

Feline calicivirus

Fixed lung, oral ulcers

Fresh nasal, ocular,
pharyngeal, oral ulcer
swabs, lung, bronchial
lymph nodes, spleen

Paired serum

Feline rhinotracheitis/

Herpesvirus

Fixed lung. oral ulcers

Fresh nasal, ocular,
pharyngeal, oral ulcer
swabs, lung, bronchial
lymph nodes, spleen

Paired serum

Feline panleukopenia/

Parvovirus

Fixed duodenum,

jejunum, ileum

Fresh duodenum,
jejunum, ileum

Paired serum

Feline infectious

peritonitis (FIP)

Fixed brain, eye,
intestine, lung, liver,

kidney, spleen

Lung, liver, or organs w/
gross lesions

Serum, effusion fluids

Feline immunodeficiency

virus (FIV)

Serum(ELISA)

Feline leukemia virus

(FelV)

Serum(ELISA)

|
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L

submitted specimens

1 Disease

Micro. Exam Patha. Exam

|

Virol/lmm. Exam

I Parasit, Exam ‘

Intestinal parasitic
infestation

parasites, feces

Fresh or fixed 7

Leptospirosis
Abortion (see above)

Nephritis

Fresh kidney Fixed kidney

l Mastitis

Fresh milk

|

tlytoplasma arthritis

Fresh joint fluid or

membrane

Fresh lung

. t\lycop]zsma preumonia ,

( Porcine parvovirus

IF. 4 synovial
I
|

|
I
|

Fresh mummified fetus or

fetal lung Paired serum

|
|

Porcine polyserositis

Fresh meningeal, Fixed brain, heart,

peritoneal, pleural, lung, liver, spleen

Joint swabs, lung i

]

|

Porcine reproductive
respiratory syndrome

(PRRS)

Fixed brain, heart,

lung

Fresh lung, serum,,

Serum (ELISA, IFAT)

Pseudorabies

Fixed brain

Fresh train, lung, tonsil,
spleen

Serum (ELISA)

l Rabies

|
|
|

Fresh brain

Fresh lung, liver, Fixed lung, liver,
Jejunum, ileum,
mesenteric Inn, colon,
colonic Ivmp nodes,

kidney, spleen

duodenum, jejunum,
ileum, colon, kidney,

spleen, lymph nodes

Salmionellosis I
Swine dysentery -

Fresh.spiral colon Fixed spiral colon

Swine influenza

Toxoplasmosis
Transmissible

gastroenteritis (TGE)

‘ Trichomoniasis

Tuberculosis

(Unaanu: Ministey of

Fixed lung

Fresh lung, trachea,
respiratory Inn.

Puired serum

serum

Fixed duodenum,
Jjejunum, ileum,

spiral colon

Fresh jejunum and
terminal ileum (do not
freeze), diarrheic feces

Paired serum (SiN)

Uterine exudate,

preputial scraping

Fresh invelved tissues

Fixed invol. tissues

|
|
|

Agriculture, Fisheries and Food, 1986)
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1 4
< o o
5. M3AAsIzHYeyanmua (Data Correlation)
6. ﬂjﬂ(Conclusion)

7. 514‘1 (Comment / Therapeutic plan / Monitoring plan ; diagnosis, Treatment etc.)
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(714 551 : Clinical Practice in Pathology I: Microbiology Unit (Bacteria)
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2. Nﬂ*nﬂyzmmnumsL'wwuaquﬂu‘vuﬂm)xmﬂmiU

msfudethaemsiugas
1. MITIN2BENY
1.1 mydedotiedaiiofinaia
ansiaendadafihofifieinisthonassdy WBunsuthe thodmnan sudathomin
NS m"lwfrs1Jmmﬂwanwnaismmﬁsmmsnmau"1ﬂ wenmnumsdedaithofse 185y
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ﬂﬁ%auz"lﬁwagnﬁ'mmni‘fu windns 1o §Fue Tuuds msudalsz3adaiihoiidensan uaz
mi%’ﬂmsvh%’uﬁauﬁﬂzﬁnmﬁvﬁ?adnﬂzxfluﬂszis%'“,fs%amsa?ﬁqmnﬂuamamﬂ
1.2 msdaapendainiuniooivae

asdidatme arsdendugasiufl maznolu 6 2 Tna v‘vnms;ﬂauuuﬂawmmmv

1wl uasnses Ry m‘umwmmﬂmsaﬂnammﬂusNmu (normal flora) U@ lilvauraveslse

YL RROTen iy ﬂu'hjmmsnm'mmmmﬂmmﬂiwodmsmﬂisﬂ”lﬂ muumﬂ"lnmmmmm
a529 Wnwlunamanan ansiiaE s US NN et eI BaAT 29 Sait
1 2.1 fusetnee Surzugituuauduiigumgil 4 ssnadua

Sleruazive rrnoluiddyildlumsastsasmaunguedlsn 1dun 1ea

s thy 1a ale aues uasdr 1ddaudeg SRl M Asearnnsouendumves
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1.2.2 IUAIBE BT
T ilviuiede 1318 AS IR0 e8 T Bovan i uANSFUGATIL

b4

TiauANIsAs I T BLUA TS v Te Tt ATy "lummmﬁqﬂnwsauTsﬂmanﬁmgawnmj
di < [ Ay d’ . -4 o 3 o [] [ =
(histopathology) iWeayaunaueslsa nszanuiusarwiodsns. wilvalet9eSuzingg
wasuulasauasaelyld
-1 [ v] ] 1] A a
2. MINUAIRLIITINTIIMIVATISEI NN

]
2.1 MsnULaea
= - a g d? Vo o o @ o [~ a8 aa ' o o
ﬂill']fulaaﬂﬂlﬂlﬁluE)gﬂ‘l_ﬁlu‘]ﬂﬁﬂ') YU ﬁﬂ?i'ﬂfy WY 10-20 wanams aluaan

< o a an

Ny 1-5 yaaans
mammaaﬂ"lﬂmnﬂsmmum'lnussﬂu blood culture media 50 Nﬂﬁﬁﬂi “IN]J

AIUNTUVDY polyanetholsulfonate (SPS) mﬁwmﬂgmms ﬂsmwmaumwamﬂummm

L‘ﬂummmﬂmsuw"l:maamiaaﬂmmuiumsmmmuTca ﬂfN‘UiS %mmmsuau"lﬂaaﬂ"lcm

lunasauddsg1ed .

2.2 msmuﬁw'lw'r"uwﬁa (Cerebrospinal fluid; CSF)

m&flumma1ﬁamsmﬂﬂmm”m‘mu“lumsmumamaummmaan Gram’s stain u@g
m‘u‘luammaUanfaaruﬂmmwumsmsa (broth ennchment) i)'lﬂ‘u‘l'"NU'HJ"ILW'IS'IUETIH'WLEUQ

¥iIA1Tafe blood agar Anaum1sThgauas incubate T 10% mMamsvenlaseon las

d o ' °y .« . . .
2.3 msmumamwmuﬂmi’fa (joint synovial fluid)

mimnmamaummummnu cSF lunsdifmsduse Mycoplasma #pamizii1lvdy

'H?N NUUDIN T aUQlﬂfﬂ‘Bu@WlﬁHWNﬂ
o A &y 4 v o
2.4 mszmlmamamwanuﬁﬂﬂ waﬂll'l]@ﬂ LU@T"N@?U'J”ﬂ’IUiU

AB8BY Gram’s stain LUBIAL asfulduinngt uatiwas ud i luimzasuy

oMIsEsuS o melunar iy 2 F1lus Taold syringe ‘n"lammﬁaaﬂwuﬂumaﬂﬂawwn

#wldnein me'!:ummsmm.,mm"lﬂwuﬁ ﬂ:ﬁ'mwmmmamma*nmmwﬁummvmaummm

w"l:mmmsaanm%u“lumsmngmuim

2.5 MsIAYAIBGIIINGT
d o <4 o L) é Q. :: ’ 1
¥ linTdavusgdnladiunils swab) thedaidesnisasinningssiigne
o

2.6 msmwmmmmnn

1Y [ A v vg 3 < e ' 14
AossziinszSudo Proteus wilsdunsovnquey IWF swab ifudaedis udumeag

. blood agar Wu#
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Tapdnanall vShueduizduiug seiuafisusziouevegiusmann

& 1 [ ot a3 - s :4’ 9/ e Y
2 iguuanicoidluaunguealsn aaiunas 1% swab Faauuaiufirnazud aeadnlds

cervix ¥30 UARNAIUAY (neck of the uterus) 1a014 speculum Faodamaivindrieu
ATSIRY  cervical mucus 1n1ﬁ1ﬂmw1%1umsm’fumuwmﬂmummunma 1.5

Jadwng AOANTH speculum VI“Vl'lﬂ’JUlLﬂ'J pyrex iJu']ﬂLfT'UN'lﬁuUﬂf\'N 8 NadAI v 12 ‘LI'J Ll'lm@ﬂ
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a é 5 o o
ﬂ1stmzuazwquauunmm
(Bacterial culture and identification)

1 4 [ 4
AIDU1 : YU, aane, vaginal swab, exudate, synovial fluid, 14191N¥D90N, car swab

’ 1 d ¥ 1 4 1 4
asefi 1. omsdoade  gumgiuazszeznmlumsimzifoaeuuniifunindietiadins iy

¥HAR 9
A ;
FIAVDIRIDYN 215D UTD gamqll (C) | sz (F2luwe)
v Blood agar (BA) 37 18-24
Blood agar yulueam il
9ONTIIU (BAA)
MacConkey agar (Mc)
Edward’s medium agar (Ed) N
Pz BA, Mc 37 18-24
Urotube 37 48
Vaginal swab BA, BAA, Mc llaz 37 18-24
Saponine agar (SAF)
Exudate BA, BAA, Mc, SAP 37 16-24
Synovial fluid BA, BAA, Mc, Modified brain heart 37 18-24
infusion broth
¥henvesen BA., BAA, Mc, SAP 37 18-24
Modified BHI broth
Ear swab BA, BAA, Mc 37 18-24
Sabouraud dextrose agar 37 96
(§M35Y yeast)
Malt extract agar 37 96
(f".'m%"m"f';aﬂ)
PSAG (ﬁm"s”v Pseudomonas)




L1 4 } 4 v
laezunsu 1. uamsdunsumsuonsiadonuniGosndsgy exudate oz lugesen

»
exudate, W1lu¥838n

|

U 3,000 rpm w4 5 WA

|

INUATABY (peller)

|
} ’

¥ v 1 4 )
Gram’s stain IMIZIDUIVUBINISIREUTD (A15W 1)

<2 o =
anwanvus Inladl
P [ ' o . 4
ANYIANYULIYAA 1AL Gram’s stain
P ~ d' < ¢ a ay oA
NAABUN NI AALWBNGIUFIATBLLATIS U

nazouAN 1IRefFIus

¥ 9
Taezunsu 2. HaAITRBUNISLINYHAYDUUATIS 9 1NA B35 a1

Taaiy
dy y < =
IWIZIDUIUUB NG BA, Mc ﬂu 137141373 3000 rpm W14 3 1IN
< o = o l
Anwianyus Inladl INUAZNDY
< Qs l( . - l .
ANYIANYUZIYA lAy Gram’s stain Gram’s stain

<t <t
NATDUN Y UAL

naoun hnsunl s
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v v
Yapzunsi 3. LAAITUABUMSHONFLIAFBUUANISUIIN vaginal swab, synovial fluid, ear swab

AIDUNTINTID
'( : & l - G =
Gram'’s stain WIZIASIAIUUDINIIIAYHYDAIAT 1IN
=1 o =
fnuianyne laladl

l

o o - .
fnYIBNENZIYaa 1Ay Gram’s stain
= a A4 a ¢ o a o
nageUNNTURTINOR gV HALUARS T

nagoun lAslfFIue
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¢ o 1 o M
MasmzuazRgaNydaenuafisonndaeg 19y

(Bacterial culture and identification from milk samples)

= ¢ o 3 ot ot o ] : caaey @ dy
ﬂ15!W1$llﬁ3WﬁﬂN%’uﬂ!‘gﬂllvﬂﬂliﬂﬂ'Iﬂﬂ’)E)U'Nu'l‘lJll N?ﬁﬂ]iﬂ@ﬂﬂ"lﬂu
1. u'lﬂﬁﬂﬂuﬂ'FD'QUiiQFI'JE)U'N‘LI'IUN W@BTQIﬂHN]UUﬂUQQS'JU (bulk milk) Hsamuuﬂ‘ummm
22191 (quarter milk) 9ONINNIEANTLE e TSounse mnguan‘uawaaﬂmuﬁmu'lﬂﬁ'gﬁuaﬁu
UMY D9
' < oy & Y °y 4” o [y
2. VYDAV UIUY ma"lwummflumammnu
< é . ’ g o ) o” St
3. 19 loop (vu1A 10 Tulnsdng) Feau'Waiudouds ueEAIBEIIUNTINYARAUAD TauSE
asepnc technique mﬂuu streak f9UU blood agar (BA) um MacConkey agar (Mc) (W34111 agar lusi

uum:um"lmmwumu 11 Tﬂumnmaums streak Sa71

3.1 undvdasan 19 BA uae Ma adreas | plate/A 79814

3.1.1 M sterile loop YUty 10 luTnssas

udWATAINTING plate

3.1.2 M sterile loop unztimm andunsaas

8
U049 % plate

313 streak MUY zigzag AMudniudy

1a01% loop 2uty v iate tazad ¥ avou plaic
p p p

A T e A D

A

FRRIAGAREEIF




3.1.4 streak LUV zigzag WTULUI

a

streak 91048 3.1.3

3.1.5 streak (LU zigzag HIIU

streak mm’fa 34._1 5

M a v v
3.2 HIHUQUUAQTING
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aa [~ o - o
Tunsain Indlu IsaduudnauuuRUUNAY  (acute mastitis)

[ : o » < ar i L] ar ' z
@nvazinn/ounaseiiadiu18¥a) 119 BA uaz Mc 891902 1 plate/@802! UDSYUADY

y : = o [
A5 streak  MUFUIRGIANVLIMBAVOTIN dadunsfinaadoindulsad s uuuu luuaas

) . _‘
81M3 (subclinical mastitis) (Aawarimu lindouulag) 1919 BA une Mc 861902 ¥ plate/A18874

aegl 3.2.1,2.2.2,3.2.3 uns 3.2.4

RH LH RH

T AR
N

[ d
- 4 . . . a
3.2.1 112 BA taz MA pemidiu 4 i fiu 3.22 14 sterile loop PiTUNAVIINNTEA
UALaIUUAT agar udraniduasann
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N
NPZEEN

3231% loop andu zigzag WU

» »
3.2.4 MUNAVVINAIBU YinswiReatu

WurunAuands 3.2.2

4. A 91 BA tiag Mc 91n9e 3 udnindh incubator vimmiziFofigaumi 37 sartuwaiud um 1s-

. » ¥ 14
24 2103 n3omM15 199 2 Juegiuriiaveudeuuniise

m BA uau Mc 31090 4 1fnu1dnuue TnTafiveanuniisy (colonial morphology) ‘Wmsmuu

pMIsiBvaFeNe 2 ¥iin felaozunsud 5002 6 MmUEIRY
Y s, v
6. m"lnuwauunmsumq,mummsmuu%'ﬁa 2 ¥ia IuumziFesunsy 48 $21us 9y

S o [ ] < oo = dy dy & 12
IWdanagh SlaladlvemunfiSonsyuuemsdvasonse'ls)

6.1 S lufuuafiS oS yuueminfousesnay Wsmaudn No growth 139
6.2 diuuafiSunyuuemisiivaieniaesriia nieluunfiSonSyuy BA 1anu

anvue InTatiruwRoanude s
Y 4 o ' a ¥ & .. A a a '
7. LOMTOUUANIGUUARZFUAIINYD 5 M350 6.2 TAu Gram’s staining INOANISANFUNTY FRIERN

L) g d )
HAZNITIIuINvDATanuuAnISY

4
a a

Af a8 ao o v 3/ o A 3/ sl-ay P
8. subculture i¥BLUANSENGAY luMsAD Isaduudnidy asuu BA weld ldiFenuSans

b 4
-

(luSuuaiSoriadulumdao) uazioniiluInTaidifon (isolation) uaziunsmuSinadene

° - < ¢ a 4 . ) . '
il lumsAigeisiadela biochemical test g’
b4 ) ¥
9. WonuaNiun 18919015 subculture Tudo 8 T55m1sdnydase T

= [ =1 [ il 9 n o« - < ~
9.1 ﬂﬂ‘H’lﬁﬂHszﬂIﬁu ‘lﬂllﬂ ‘Uu']ﬂLﬁUNWﬂUUﬂﬁN o MIUANTIWYDUVUALDDALUAY

(hemolysis) ¥BY H7 dnbuzdude Wudy

9.2 nadou KOH uag Gram'’s staining
9.3 NATOY catasc LAY oxidase test

9.4 NATBY oxidative-fermentative test

104891090 9 il ansons 18 h uuafiGuidenisanu iy ey lu genus In

& laozunsudi 7 uas 8

I1. NATOY! biochemical test thitisnaiaFouuansoluizdy specics




11.1 Staphylococcus spp. msnﬁ Junc 4

11.2 Streptococcus spp. Gl’li'ldﬁ 5

11.3 Listeria spp. mswﬁ 6

11.4 Enterobacteriaceae msnﬁ 7une 8

11.5 Pseudomonas spp. GHTN"T’% 9 -

11.6 Pasteurella spp. AI5N 10

’ ) 4
= 1 = ¢ a '
m51afi 2. szozaunzgampiilunsUuwmzieyaunidyiiadieg
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yaunso msj_J'mwmé":a |
o gaunpd (eermuwaFun)
Streptococci 24-48 B 35-37
Staphylococci . 24-48 ¥u. 35-37
Gram-negative Bacteria 24-48 %¥u. 85-57
Yeast, mold !Lazﬁ';aiwﬁﬂﬁ'uq 24-72 W, l 23-37
Nocardia 2-5 W 35-37
Co:ynel;acterium bovis 24-72 ¥W. 35-37
Arcanobacreruim pvogenes 24 35-37
Gram-positive bacilli 24-48 FU. 35-37
Mycobacterium 3-5 23-37
Clostridium 24-48 YU. 35-37
Mycoplasma 2-10 e} 35-37

7N - National Mastitis Council (1987)
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. » » »
laezunsndi 4. uamatuneua1ag lunmsuonyiaeuuaiioendeg19t1u

1 4

UIUY
l

v ¥

s 4 4
INIZTIUUDINITIDIUYD (M1T1N 1)

} 4
INHUTYDINIUY

&: v, mdes, la UNN 37 °C, 18-24 %214

) o aad < &
ﬁﬂH']ﬁﬂ'kJmZIﬂIﬁumﬂuuuﬂ‘]ﬁ‘ﬁlﬁUﬂﬂfﬂ

9 (]
AU, HHY
LNow i
- - =2 [ Y o o =t .
woau ANYINNYULITAAVDIUANIS Y 1AY Gram’s stain
v K2
nageulfsoImMmeFuad naaouay lAsu1l e

& a 4 -
INDUSNVYURALIYDUUANISY

) b b 4 ¥
1aezunsad 5. sShvas InTativuemisiBouseruy

. ¥ v
anvue IaTativueinisiaoade BA

v v l ¥ N K
Small Large opaque Large mucoid Other large No growth at
translucent Staphylocoécus- coliform-like dry or moist 24 hr
Streptococcus- like
like
l
| F)"ISN;"; 5 Gl“li%iﬁ Juns 4 ﬂﬁ'l\?ﬁ 7,8 CONFIRM BY Further incubation

l

Gram positive

|

¥ v

Large rods Small rods

-Bacillus spp. -Coryneforms




1nozunsun 6. Diagnostic Procedures Colony Characteristics Flow Chart
Samples

MacConkey Agar

l

Colony characteristics

|

Lactose negative Lactose positive
(colourless colony) | " (pink colony)
- Salmonella spp. -E. coli
- Proteus spp. - Klebsiella spp.
- Serratia marsecens - Enterobacier spp.

- Citrobacter diversus

51
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1ﬂazxxnsuﬁ 7. Primary ldentification of Gram-positive Bacteria

Oxidative Micrococcus spp.
Cat+/0xz
cocci —1— Fermentative Staphylococcus  spp.
Cat.+/0x.-
| Fermentative Streptococeus  spp.
Cat.-/ Ox.-
GRAM-AOSITI\’E

BACTERIA F Oxidative Nocardia asteroides
Cat.+/ Ox.- Bacillus spp.* (some) ;
RODS ——1—— Fermentative Actinomyces viscosus

Cat.+/Ox.- Bacillus spp.* (most) &
Corynebacterium spp. .
Listeria spp.*

| _ Fermentative Actinomyces spp.** (most)

Cat.- / Ox.- Actinomyees pvogenes

Clostridium spp.**/*
YEAST

ﬁlﬂ : Nation Mastitis Council (1987); Quinn et al. (1994)

Cat.= catalase ; Ox.= oxidase ; + = positive reaction ; - = negative reaction ; + = variable ; * = motile . ** = anaerobic
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Yaozunsun 8. Primary Identification of Gram-negative Bacteria

Seldom found

‘COCCl

(coccobacilli)

Fermentative Pasteurella spp. (most)
Cat. +/0x. +

No Growth on

GRAM-NEGATIVE MacConkey Unreactive Brucella spp.

BACTERIA Cat ~/Ox.+ Haemophilus spp.
Oxidative Pseudomonas spp.*{most)

RODS Car~/Ox.+ A
L Growthon | Fermentative Pasteurella haemolyiica
MacConkey Cat.+/Ox.+ &
—— Fermentative E~terobactericeac”

Cat.+/0x.- )

7 : Quinn et al. (1594)

Cat.= catalase ; Ox.= oxidase ; + = positive reaction ; - = negative reaction ; + = vavariable ; * = motile ; ** = anaerobic
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M15197 3. Differentiation chart for Staphylococcus

Coagulase Mannitol Maltose fermented
Species Hemolysis
test fermented (Purple agar + 1% maltose)
LStaphylococcus aureus + + + +
Staphylococcus + + (d) ()
intermedius
| —
Staphylococcus (d) - - +
epidermidis /
LS‘taphoncoccus hyicus - " d - - —I
nu; Quinn et al.(1994)

+ = 90% or more strains positive ; & = 90% or more strains weakly positive ; d

= 11-89% positive ; - = 90% or more
strains negative ; () = delayed reaction

5

A13197 4. Reaction for coagulase-

positive Staphylococci on Purple Agar Base with 1% maltose :
Maltose p
Species Reaction on Purple Agar Base with 1%maltose
Fermentation
Staphylococcus aureus +++ Diffuse yellow color around colonies, Rapid reaction within
) 24 hr. incubation
Staphylococcus intermediys ! +

yellowish tinge

Little change in the medium, Slight yellowish zone under 3
colonies and occasionally isolated colonies may have a £
o
Staphyiococcus hyicus

T
’ Diftuse deep purple (alkaline) zone around tke colonies

AN Quinn et al. (1994)

*+++ = rapid fermentation of maltose (k=

weak and slow fermentatjon ; - = negative
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715197 5. Differentiation Chart for Streptococci
Modifie Acid from
Lancefield's CAMP Esculin
Species Hemolysis d Islam
group test hydrolysis Inulin Mannitol Raffinose Sorbitol
3 medium :
Streptococcus agalactiae B .y) B + - + - .
Streptococcus
a@By c - -or+ (1) - - -
dysgalactiae
Streptococeus uberic o) None -or+{2) - - + - -
Enterococcus faecalis o (B.'Y) D - - . - + -
i Streptooccus bovis o D - - - + v -
‘7i1|'l . National Mastitis Council (1987); Quinn et al. (1994)
(1 = apprciinaely 20 % are positi.g
(2) =approximately 15 % are positive
(v) = variable reactions =
m‘su?.l 6. Differentiation of the Listeria species
CAMP test with Fermentation of i Nittrate
Species Beta-hemolysis S. aureus* R. equi** Mannito! Rhamnose I Xylose reduction
L. monocytogenes + + - - + - -
L. ivanovii ++ - + - - + -
L. seeligeri + + - - - + -
L. innocua - - - - v - -
L. welshimeri - - - - v + -
L. grayi - - - + v - -
L. murrayi - - - E - - +

1 : Quinn et al. (1994)

V = variable reaction

s; * = Staphylococcus aureus; ** = Rhodococcus equi




ﬂ]iN‘f"l 7. Biochemical characteristic of Enterobacteriaceae

A+ lex~c2 x93 P

TSI Motile Indole LDC Urease Citrate Organism
A/A +(-) + +(-) - - Escherichia_coli
A/AG + - -(+) “(+%) + Enterobacter - Serratia spp.*
+ - + - - Hafnia alvei
. - + +% + Klebsiella spp.
- + + +" + Klebsiella oxytoca
+ + - +(-) + Citrobacter diversus
+ + + - + Kluvera ascorbata
A/A + + - + -(+) Proteus vulgaris
AAG + - - + +(-) Proteus mirabilis— P.penneri**
+ - + - + Salmonella arizonae
+ - - =) + Citrobacter freundii
K/A + + - + + Providencia retgeri
K/AG + + - + - Morganell morganii d
+ + - - + Providencia spp.
+ + - +() + Citrobacter diversus
+(-) + +(-) - - Eschericia coli
- -(+) - - - Shigella spp***.
- - + + + Klebseilla spp.
+ - -(+) -(+") +>-) Enterobacter spp.***
+ - + - - Hafnia alvei
+ - - - - Salmonella paratyphi A
K/A+ + + - + -(+) | Proteus wvulgaris
K/AG + - - + +(-) Proteus mirabilis
+ + + - - Edwardsiella tarda
+ - - +7(+) + Citrobacter freundii
+ - + - + Salmonella ****
TSI = produce HS ;©  ..." = weak reaction
* = gelatin ; Enterobacter (-) ; Serratia (+)

** = OF-Malose ; P.mirabilis (-) : P.penneri(+)
*** = Acetate ; E.coli (+) ; Shigella (-)

***% = Malonate test ; Salmonella (-) ; S.arizonae (+)
Iy
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ﬂ]iN‘?l 8. Biochemical reacti

ons for some clinically significant members of the Enterobacteriaceae
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Y, pseudo - -+ -
tuberculosis

[] ’
g g H R
£ g 3 £ ® &
., iedif BB 1
2 3 ’3 £ 3 = ° o £ § L]
% s e & 3 $ 5285 9 ACID FROM: R
3 ] = ] ¢ 8 % ¢ € 8 ¢
1B : $ o 82 c 3 s £ 33
g & ¢« & © g v = £ é - —- @ o © H 8 = gﬂ g o
-°°>§3Sggzigéﬁcggggggggsoagg
£ [ ] c s = = s o 0 e = = ] P e £ 0O
3 S f§is s Esic:iiviEiiiiziii
£ s 8§ 0>z J0O0 TLO O 0 0 £ T S s 0w 0 xT 02
Citrobacter b o+ =+ (4 - - e 4 = = 4 08 - 6 +« + + + <+ o+ = -
diversus
' Edwardsiolatarda + + - - -~ -~ + 4+ + ¢+ - - - = 7 7 . - 4 - = = - - -
Enterobacter O T T T L N L T A
aerogenes
Enterobacter - - &+ ¢+ 4 - = - & <+ - + & A L 2 2
" cloacae
Escherichiacoi + + = - = = = ) 6 @ - - + 8 = & & )+, d + - - ()
Klebsiella R T T S T I L T T T S
pneumoniae ’
Morganelia R T - - -
morganii
Proteusmirabilis - + {9 d 4 4+ & - 4 ¢ & v =T B = P
Proleusvulganis + + <~ ) o+ ¢+ ¢+ - - ¥ R T T N
Salmonella T T 2 T - S R TP S S S S S S
subgenus |
(‘Arizona’) S T T T T R d + + + + + - 4+ = = -
subgenus I
Sermatia S N . B A A A S P A T T T S S
marcescens
Serraliarubidsea - -} + ¢+ - - = N S I T o B A e = = 4+ %+ = -
Shigelaspecies v ¢+ - - = "~ - e = Yy = = = XN ¥V + ¥ ¥V - ===
Yrsinia ¢ - = ¢ - - - - = - ¢+ = d - 06 + & + - - -
snlerocolitica '
Y. pestis - - - == = - - - W - - = s e - s -
- $ - - e === - d - - =+ 4+ 4 - = = = =

+ = 90-100% strains positive, {+] = 76-89% posilive, d = 25-75% positive, (-) = 11-25% positive, -

Tests read atter 48 hours at 37°C.

= 0-10% posilive, v = reaction variable between species.
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M1319N 9. Differzntiation of Pseudomonas aeruginosa and other saprophytic pseudomonads

Growth on . Pyoverdin Growth at Oxidation of Arginine
Species Gelatin Urease
MacConkey agar produced 5C | 42C Glu. | Lact. Malt. dihydrolase
Pscudomonas + + - + + + + - - +
aeruginosa
- —]
Psrudomonas + + + - + (+) + - - +
Sworescens
Pseudomonas + + (+) - - (+) + - ) -
putida
Pseudomonas + -* - (+) + + + + + -
cepacia
Pseudomonas + - - - + - () - + -
maltocida
Pseudomonus + - (+) (+) - (+) + - s (+) (+)
stutzeri

Au; Quinn et al. (1994)
+ = positive reaction: (+) = mosl strains positive; (-)= most strains negative; - = negative reaction; *= some strains produce yellowish non-

fluorescent pigment: Glu.= glucose; Lact.= lactose; Malt.= maltose

f13197 10. Differentiation of important Pasteurelia species

Acid (24-48 hrs.) from
.4 53
@ 3 2
= > it
Species 2 § = g = =
2 TS | e 2 £ 2| 8| 8| 8| 8| £
o R > I = 8 o 2 = = £
3 e = 9 <] E g 2 g ] ] s
@ o =2 = o © - ] - ) = =
Pasteurella mutocida : . * . ) A A T O B
Pasteurella haemolvtica + {+) () + + + + +
Au: Quinn et al. (1994)
(+) = most positive ; {-)= most negative
‘Ussangnm

= Qo J ) ar < @ = = o
Al wugiung 30 sssumami Ui sunSyTas 531 ansos wozeniund Sammar.
ar U Y] [y w ¢
Fung 2539. gile MmsgunTugaslsaludal nInUgan I nsznIunyAsIas
¢ a ¢ o oo a o o :
THOT/. NUTATIN 2 IiQWUW‘QNHUﬁ??ﬂimﬂ'ﬁ&ﬂ'ﬂﬂiuﬁQ‘ljﬁzl'ﬂﬂvl'ﬂﬂ
National Mastitis Council. 1987. Laboratory and Field Handbook on Bovine Mastitis.
W.D.Hoard & Sons Co.
Quinn, P.J., Carter, M.E. Markey, B.K. and Carter, G.R. 1994. Clinical Veterinary

Microbiology. Wolfe U.S.A. p.648
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BACTERIAL GROWTH CURVE

il
| !
Escherichia coli Wa% Staphylococcus aureus GROWN ON MINIMAL SALTS ‘ {

|
|
|

VERSUS COMPLEX MEDIA
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CLINICAL SPECIMEN
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Figure 23-13
Guideline for the identificat.on of tengal 1solates. LPCB. Lactophenol cotton biue. (Mahon,2000)
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#1ed 1.1 uaselsadaniasedssuniniiudioseamiuimn i snsonimanzan (Koneman,1878)

Suspected Discases

Sites to Culture

Commens

1. Respiratory secretions

Aiso culture spunirs mucous plugs in suspectsd

Aspergillosis
2. Extemal auditory canal casse of alierpe aspergillosis.
3. Comeal scrapings
Blastomvcosis 1. Respiratory secretions Prepare dizect mounts of specimen for
2. Skin microscopic-search of characteristic large yeast
3. Mucous membranes cells with single broad based buds.
4. Bonc (ostzomyelins)
) 5. Urine (rasely positve)
Candidusis 1. Biood Canida species arc most frequently recovered
2. Unne from respiratory secretions and ox;xl and vaginal
3. Skn mucous mcmbranes, howeves, their clinical
4. Nails significence from these sites is questionable.

Coccndio:domycosis

I Cryptocozcosis

Dermaiophylosis

Mycetoma

Nocardiosis

Zygomycosis

(phycontycosis)

5. R:gi.—&é;'_\ secrehons

6. Oral and vaginal cavities
7. Autopsy tssuc
{gastroesophageal juncaon}

!. Respisatory scerctions

19

. wung ussuc (biopsy)
Skin
. Cercbrospinat fluid

> W

. Jouts (synowits)

(713

6. Mvous membranes

1 Pulmonary secrctons
. Cerebrospinal fuid

"~

3. Unin=
. Blood

. Bone marrow

S

[3,]

1. Skin serupings
. Nails
3. Heir

[ X

1. Skin
2. Purulent drsining sanus tructs

. Pulmonsry s=cretions
Material from sinus tract
- Blood (ramly positive)

~ W N e

Braxin abscess

Respiratacy secretions
Nasal sinus mategial

. Biopsy of ocular orbit
. Subdural tissue

Lo A

Tissue submitie” 10 the iaboratory for culture
contains spherules 204 endospores, the stage of
e fungus not commonly infective to

Leborstory personne!.

More thun onc stz should be cultured i
suspected cases. Serological testng for capsular
polysacchande or type-specific antibodies is

Aso recommended.

Perfomm direct KOH mounts and search for

j hyphal segments of typical hair invasion.

Prepure direct 1nounts and search for sutfur
granules of sepiate brown: grains.

Search for sulfur granules in direct mounts.
Demonstrate partially acid-fast filuments in

dirset acyd-fast smears.

Biopsy of infcctcd tissuc may be necessary in
that furigal clements ofien do not exfoliste into

the secrctions.

At




AITINN 1.4 UAAIIMITIM R BNTITIUATTDUILT (Koneman, 1878)

Pramary lsoiation Media

Medua

Indications for Use

Brain-heant infusion agar

Brain-heant infusion agar with

anobioucs
Brun~-hean infusion biphasic blood
culture bottles

Dermalepnyle tesi medium

infubitory m.oid agar

Mycosel or mycobiotc agar

Sabourand’s 24 dextrose agar

SABHI agar

Prunary isolaton of saprobic and pathogenic fung.
Primary isolation of pathogenic fung exclusive of dermatophytes.

Recovzry of fung {orm blood.

Primary isolation of dermatophytes. recommended as screcning

medium oniy.

i Pnmary isolation oi pathogenic fungi =xclusive of detmatophyies.

Primary 1solation of dermatophytes.
Primary isclation of saprobic and pathogenic fungi.

rnmary isolanon of saprobic and pathogene fung.

Differental Test- Media

Media

Indicavions for Usc

ASCOSpoOre agar-

Casecin agar
Commeal agar with Tween 80 and

uypan blue
- .
Coftton seed conversion agar

Czapek’s agar
Niger seed agar

|
j
|
i
|

Detecoon of ascospores in ascosporogencus yeasts such as
Suaccharomyces species.

identification of Nocwdia species ;nd Streptomyces species.
liennfication of Capdida albicans by chlamydospore production.
Speciation of Candida by colonial morphology.

Conversion of dimorphic fungus Blastomyces dermanditis from moid
1o yeast phase, ’

Isolation and differental identification of Aspergilli.

ldentifica'on of Cryprococcus peoformans.

Nirrate reducton medium
Potazo dexacse awar

Rice medium
Trichophyton agars -7
Tyrosine agas

Urea agar

Xantrune Axgar
Yeast fermentsnon brewr

Yeast nitrogen base agar

Detection of sutraie assimilation i confirmation of Cryptococrus
species. .

Demonstration of ingmcnl production by Trckopbytun rubrum.
Prepamtior of mucroshide cultures.

Identficanon of Microsporum audouwau.

Speciaton of members of Tnchophytoo genus.

ldentificauon of Nocardia specics and Sarpromy=zes spe-.es.
Deteciion of Cryprococcus species. Differnnate Tricbophytoa .
mentagropbytes from Tnchopbyton .ubrum. Detection of
Trnckosporon species.

ldentification of Nocasdis species and Streptomyces species.
Speciation of yeasts by determining fermentations.

Specianon of veasts by determining carbohydrate assimilations.

72




MITIN 1.3 UARIANYUTTANEE TINBl5AYINATEE1F I8 TIV( Quinn et al, 1994)

LFung\:s

f Techniques

Summary of dagnouc feamses

l Aspergillus
I fumigarus

Zygomyectes:
Rbwzopus,
Mucor,

Rhbuzomauccr,

—————

Absidia ani?

Morncrells spp.

Cavdida adbiczns

Malassczia
pachydermatis

(Fitvrosporum

canus)

Crviococsus

ccoloman:

Blastoenyvees

dermuaninds

Histoplasmz
capsulatum

( KOH, calcofivor
white, peniodic acid-
Schiff {PAS) or
sdver~impregnation
stauns

KOH, calcoflouor
while, PAS or silves-

impregnation stams

Gram stuin, KON,
DAS or silver-

impregration: stains

Grm stan,
methyle=- blue, KOH

o1 calcofluue white

India ink, KOH, PAS

or Maver's

MmucicarTune suan

F.OH, caleofluor

whulz, FA techmique,

PAS or silver-
impregnation stains

Wrnght, Giemsa, PAS

or silver-

impregnation stains

———el

e

Scplais hyphae, dicholomous hranching ar a 45" angle.
Hyphac 3-6 Lim and rarely up 10 12 m in diametes.
Tissuc reaction is granuiomalons or ncerotising, but may not
OCCUT i an IMMmUuno - suppressed host. May see distorted

fruiting heads if fungus spreads into an air-space in the body

H Large, buiping, non-szptaie hyphas ihat can be twisted and

fragmentea. About 10-20 Llm in diameter (range 3-25
Hm) with iregular branching. The invading h)/'phac of
Mornereua wolfii iend 10 be finer (2-12 {lm diameter) than
the ohher zvgomyzetss .

&
Budding ceiis, oval or youn, 3-4 Llm diameter.
Pzsudohypriaz miay e present in tissue; these have regular
pouis of zonsniciion between individual elongateo yeust celis.

They must oc disdnguished itom mouwds with scptate hyphac

Botue-shaped, smal veast (1-2 x 2-4 Hm). Unipolar
budding an2 reproduction is by bud-fission in which the bud

deiazhies Srom the mother cell by a septum

Spineneal buading yeast cells, 2-15 Um diamete, usually
surrourdsd oy & large capeule. Produces pinched-off buds,
somztimes multipic. Cells vm geaty in size in a single
preparation. Encapsulsted pscudohyphas are very occasionally

en

Luigz. bucdine yrast B-15 im (rang. 2- 30 Um) in
diamecter with very ucl walls. Buds are single with namrow
bases. The fungus is defficult 10 detect 1 unstained

preparanons.

Small budcing yeast, sphetical to oval, 2-5 Llm, intracellolar
in monocyue eells. A cleas halo can be seen around the
datker-stairing ccll. Buds arc single with namrow bases. The
fungus is difficult 10 detect i unstained preparations

—_
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Coccidiodes

mmns

Sporothr:

schencky

| Dermatuphyes
Microsporumn
aod
Tricbopbytco

spp-

Fung in

mycstumas

| Fungt in chsomo

blastomyzoses

Rlupaspendium

sccben

Carysospornfum
(Emmoasu)

parvum var,

]
'

|

i
|
|
i
!
]
i
f
!
I

|
|
|

l
|
|
|
!_I
!
|

|

PAS and suver-
umpreznanon stuns.,
KOH - calcofuor

wiute

Gram stain or XCH
on exudates. PAS or
siver-impregnaton

stains on biopsies

OH, XCH-
calcotluor white,
DMSO - KOH,
blue-black ink -
KOoH

XOH, calecilvor
white, PAS and
silver-impregnation
stains

KOH, calcofluor
white, PAS and -
silver-impregnaton

stains

KOH, calcotluor

whute, and PAS stains

PAS stair on assuc
sectomns; can also be
seen i a
hasmatox ylin- cosin -

stained szction

e e e L
e

Large sprerules present in ussue. When manre, up to 2C0
Um 19 drauncter ana contain nutnerous non-budding
enaospores (2-5 Llm). Immarurs spheruies vary n size and

do not contain endospores

Small, agar-stuped yzaus, 2-35 Lim. May exhibit muitple
budding. Only a smail number are vsuajly present in exudates *

and they may be hard 10 see

swrround affected huurs

N

eptate hvphae 1 2-7 [lm deener
and fragment into arthrospores. Seme nyphae may sall be
present but more usially 2 sheath 5f refractile round
aruuwosporss (2-8 Llm diuncter) s present. These
arthrospores must not be confused with a1 giobules or hair-

pigment granules {melanosomes) .

ureguiar granaies, 0.5-3.0 mm and vaniously colourcd, are
present i Siopsies or scrapmgs. Vidun crushed granules are
utertwined nvphac (2-5 Umjwith swollen cells (15 Um or

more} 2 the penpbery

Singic-cclied or clusted, sphencal {4~12 [im), thick - walled
bosties and darkly pigmenied (sclerote) bodies. Hyphae may
be present (2-6 Ltm) and are scen in skan scrapings and

aspires

Largs sporunima {up w 200-30C Um Siameter) in wet
mounts from nasal polyps or discharges and in nssue sections
from bpses. The sporangia contiun numerous endospores.

Must be disunguished from the sphenules of Coccidioides

Barktp11ER1

Thick - walled, spherical wSaspores p to 400 Hm in diameier
a the contre of 4 granulomatous lesion. The adinspores contain
muitple munute nucler in the pedphery of the eytoolasm and
have tnple~layered waiis, cach layer of variable thickness.

Thev do not reproduce in the host. Must be distinguished from

the spheruies of (. wmomnis
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#1797 2.3 udas3AUAZINAING 159 dimorphic fungi (Quing, 1994)
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Larenc ? Mauin host(s) i Discase(s; Site of iesion Reservoir { Geographical
fungny : i ) | dismibution
Sporam o ; tinrscs, dogs, Sporotrichosis Subcutancous Old woidon - Woddwide
sehenens: © N5 ang ’ (lymphangits of | nodules, rarsly posts, soil,
numens Embs in horse) systenuc vegetation. tose
; thoms
Rlaziomyesc il [aogs and North Amecncan | Prumary in lungs of Probably soil Endcmic in eastemn
oISt " sumans. biastomycosis dog. metasiases in associated with low third of USA. Cases
Karz :n other l skin and other organs pH, manure and reponed in Africa,
ey ; | : decaying vegstaticn Asia and Europe ' "
e ittt sgs. als and " Histopiasmosts Pnumary 1n lungs and Soil enviched with bag Endemic arcas in
CapN iR T oimenans., ’ sreondary i intestnes | or bird facces | s Mississippi and Ohio
L disease g' niver vaileys. Sporadic
§ twe i other ,: casss in man‘y other
i antrsals : pazts-of the world
H. lsrmiiousem | Zquidas Epizoosic Lymphaiés, lymph Reservoir not known * | Afdca and Asa, With
. ' lymphangitis. nodes and sysicrnuc A cases reported in
! {Afncan Farcy) France, ltaly. Russi»
l: ! and Egypt
Rl e ;l >3 and Coccidioidomyc | Primary in Jungs and Soll ir: low=-elevabun Endemic in south-
osis " secondary in bones desertts western sates of
, eonchucediin and other otgans USA., Mexco, South
' ) Sbizr amnimals and Cenadd America
e wndes l Hemana, Farucocaioor io Chuonic a.ycosis of Solt . Mexco, Cenaz! and
NECEEYH TN ; nlecuon not -mycosis skin, mucous : South America I
!; i seported in § membrancs and : | i
Townniass | j umemai organs i !
H : . i i
5 ! i | !
. i _ ' ! !




76

"

E-.ss.:s_o_:..i.o_:_:. PANPAUDD 0q loLuey oAy 3y uvy sap oo
saiodsoniy T3 mgma-uoy '0)2 An peyssedos are W80 sesndsone pudeys
104:8Q Ol 8j¥120381p AnjdAy ol 881 i SaBue. (il 1® Buisue g eaydhy sjeidag

P00 doap- ey
VOIS DB B aMayuNg 219 1eYy) ELO0 IR
O (Wit p | - ) Adiey eipiund 10 tocdh] om

sw¥vsondrep pug

FLITiTe V1] :..i_s £ MUy
B uhm (3jewen wil y . )
$it9d 1sead Buippiq eagy

oo o
©ocy

weudhy 919190 uicy #9104UOMILOI Loyt j0 Edy La . #5080 peaiq v un
00 ©IpU03 PEdYY- 180 10 190 (Ul € - 2} yewsg Buippng 493 1534 payaw oy

(HAD 10 punos *(wird gy - g} whiey

//,//-p y s

5 &

$3930:d oxax peenn An pajrauvor L1217 7o)
$8104dOIMU0I POy WO SIMIemOy 1 #11u0d 1918WMp uj Uty - 2 'spag
ops wH € - 2 ypm sydhy Buyduesq sy 4

18804 Buippng sidinu 10 # ng

wrutrumﬂ.,w«f/&m 0 o

'EMNIAYOS Qnjewug
19 ON “3010d50pue M Dayy

uj $9100. '
.:_.NE__oo.o::_E.:am B I

$uwii0) 910

oy 8 hq papunaims Ajensn 2.‘ (T1H]
15T0A by 93 20D eyd Woinnpe ey \
132 |seed Bupong (wr § - 2) yrurg )

$nopqo

UYLO £ woN9URIG Huedohn iy
e *p3eq proiq y ua EpNg  exed 1yeed
PaNRM-1 1849 .9 punas {w gy g) el

" N0 sapog
POIeIOY Lo imunp wit y ; g) Juesosd ey
Lioa Kyensny “syydonney WY 10230 Apw . .
© 1%L S0d 15084 Buypng ‘padeipy 148y

Ovhu.nV:
A 10fle pnuinoqesg 1900 p0Oq K¢ ¢ uRe g
ety ) Q0 82) wewuouayg Jp yumyng (0v4¢) 81mung
N T S T A L L R Y O :

(vea1 ‘unngy)

azz_ungs=:¢szPPQm;mawmwp:conWCCPo

AVRUBLYNN T2 WELLL T



77

HOWLYDI4LN3QL

. I¥Nid
~ {G39na0oud
NOUVINISSY, ANINOId NMOLUE)
A1YHOAHOBUVD Susuiojoeu 'p

53|08
§i8doinsog s024woivyasug

“ » ‘,‘,.m..ﬂmm

NOWLVOIAILNZ QI NI -

| . 1831 Odvo # o
~ g : . Ho NOILVAINISSY
8181906 515dojnso HVOY (1338 LIADIN ILVUAAHOAYYD
» * + NOLVINSWY S
NOILONAOUY @ 3501vHIUL - ¢ ) ‘ROUVINISSY
3U0dS0asY +35041X30 / 11vugAHOBUYD NOILYDIAILNIQI
* . * N ‘d 135 'W3IVB0Hd i *
NOILYUNISSY NOUVINISSY - Isay atviuN . . NOILYINIWYI4
. JIVHOAHOBYYD  31VHOAHOERYD . * Q31411N3d1 eprpua) ‘NOILYUMISSY
* . * . .i_s_%os.* ! 40 §3193d$ NOWWOD 31YUGAHOGYHYD
$17132 39uv) 1132 YIvis / \\ *
* H - N \\\ $RHOJS0LSVIE 40 vosodsoyayy
HYOV IWYINNLOD %9311D3ay NOILVUINISSY 1011SON INIWHDHVYUYY DILLSIUT LOVYVHA unyaosy
: * : 4 Y
: } _ _
. . ot JH3SHUL LON IN3S34d
~. L 4
// \\ ’ \\
//I " el
~o g . 4
/:/ \4.\ . N \\
1831 m*? un SIUOUSOUM LYY
§3404S045V18 AINO~ LHASIUA IVHIAH ON 1NIE3Hd AVHEAH
. b
-~ e
/ \(\\\\\\
//l\-\.. I
UVOV IVIWNHYG)
{
EENTRT T

SSIL 3G v it

SJSVIL 30 NOILVDIN M) UG LVHOBY ) 3K . 1vQUddY WO MM

NERRUBNLLURYLLUG L O 273 UrLLLy

L™
-~




78

udyg }

ISTPIXO 'O

uouezn \ONY ; ¢

D A

i

- ..— -
.v* -
M| - -
A -
4 4] -
A 4] -
- A
«— -..u -
41 41 -
Sl O
a8k
-2 I
B Q o
el12!®
A n

o50IONg
250X3(J |

qo uonn

92) iy vva 1aRasy PuR(g) jwan :aJ...;_ Wy elep un paseq

Dol VS taondjodi) 31y, 68 M gp Basiay 03 ammiadua qiwasR UL Py

Ty e -

- + - - - -

o]

Rl |

-
- e e e -

'
-
H
- e e e e

: {

§ = - -
i
.

[ I 4
L A

0
H
t

1
}
s
1
i
.

LB T UTEAIYE IR L REIR VY pasapont ¢ sal - o op

L N

PR T S e S
- - -

- - = = -

- - -

onoma !
wed
ISOAY | = = e > i =
I

onsau

asuiydIL i~ 1

asouy

B A I R N R B B T R
Isarang

S50190[12D |
Jso1de[en

L

Himan,g

ssotfen
ssosxaq -

'
P I

1

!

R IEITEY BT3EYY -F_V)Ua HHim

DoTF M OB IR m0sd 10 3j¢nces 15vak 9y

taradsopfuiepys padmys doy
100 sanp £jjeasn syooyden
10U 330

P3s1yun3 3q Keur inq aseak 1o ary .
idonnaygs e sy eadopend

Paes 2anpned syroidos - 5 jo suens aiey
) Bsourqerey 2 iunsee yeepsdoand ) |
P #1921 1001 3 1350muey s sa1mppunyses sernoneng J,
AU 20D 1250y 09 ks s217nugsse e fjody 5,
1941403 2411821 311 Jo e uriy) 1aged ymoin *) '
[EREIRINTS LY

Ny tuoneues wreng

I.xﬁ A—
+

- P +
+ -
+l et
+ et
= =1

e - +

+
-1 -1 | +
i
i

i
-

1

-
1

1

pup -ansdey |

azud.(q;rux/opn:asd!--._..-¢,...+¢,_-_: Vo= o .

sayodsopate|yl)
@OJQUID‘D!“:&;’, [ A T I T

t
DULIEPMOID f~ = = = o k== -

g

»ur el

uoneussy

B

(1661 worg) eteutptinatuuienennu

twpn

[

'
t Q:.G‘_;.p:c.a&nm:»:upc\m:3_.: TUF Uty

% VS IOV WU SN I

YOI Y01 vO2110004,
snirndes $204mony s g
URPIPUBY WNYD111021)
suopnynd -y

Hy2di2q wosodsoy s
ojeuIOUD mpntiasungy
818142123 $20K1m0anYy 330G
viyie Yy

n._:::._ﬂ nyn 1oty
::3::._».:.: ©y

Snana )
1 sNpoay
,-::»:.1\ ,,w
sHpiqre
furncnfoau 090905440 )
pneadojorad -
npipuns )
vieigep spsdopie g
sapionpidar )
pseados
esadn
Aisopsdosod
p201800515 1) -
SPInkjody
14._4_&::.# :
f2eney
. Hay
npuoutayng -
Q:a\::..-:..e T,
u-.ﬁ.v:\sa 7\:\~:~..v

~

N s

~

(CRVEVRERVEN

sataadg




79

e

D

0
O
U

4

s -
“¢sevochyona 45
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A17I9T 5.1 WARILIAUDT bosts BAVATYVDI Aspergillus fumigatus (Quion, 1894)

Host(s) Drsease(s)

Horses Guttural pouth mycosis

Nasal granuiomas
Comea infccuons

intesunal aspergaiiosis i foals

Dogs Otius cxterna {often ac pan of a mixcd infection)

Chsonic rrurubs

Occasiorally. generalised aspergiliosis with tombas:s of vessels

Carde Mycouc aborson

Mycotic pnzumorn:s

| Masuus [abscessss ard granulomas in mammary gland)

intesana! aspernglions wn calves

ﬁuds: poultr. wild buds, water fowl and | Brooder pneemion:z {newiy-haiched ducizns)

P

pengune 10 Sapuviy Prcumonuz and au - sac infections {acute and chromc)

Geazrabised apeigiliosis (velicwist: nodules in body organs)

Man:. aumals ! Mycoue przumoniz

Superfiz.d infezuons 3! shan and comea

Mycotox:cosis {suoms: siruny sy produce Uremotgens)

Hemans Immuenocomprenuszd humans anc those on p.olonged counes of antibioucs

are most al nsk. Invasive discase can involve jungs, skin, nasal suinuses, exiemal eer,

bronct, baiss ang mzrunges. inhalation of ~pores can Jead 10 a hypersensitive stale

A15I9A 5.5 UAGIANBUZADS Aspergillus species ﬁﬁafaaﬁé‘m"&y (Koneman, 1888)

i Condiophore I Veutie ' Conidia !

| specizs Length T Vluzlides Color .

i Widthy run) Dumetzr{ },lm )

g A furpigans less than 300Um | 20 to 30 only top hat! | Urusznate Gray.green.or 2510 3.9 -

! corudiogenous blue-green :
- ' AL Navus Less than ! mm 2510 45 Urusenate of biseriate yellow o green 3.5 4.5 g
¢ j A. oiger 1.5t 3.0 mun 4510 75 hiscnaic Black 4.0 10 5.0 ‘

! A. udulans | 5010 130 Um 81010 Aisenate Dark grzen 3.0t 3.5 ’

| A. terreus 100 10 250 100 16 Riszriate Orange to brown 1.810 2.4 ] !

i
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A1 N 7.1 waaalsANHaIIN mucoraceeus Zygomycetes(Quinn, 1994)

Host

Pigs

Dogs

Disease or condition

‘ Embolic lesions in liver and lungs

Cattic « ! Abortions (sporadic) due to M. wolfii and possibly other zygomycetes

Nasal and abomasal ulcers

Association of Zygomycetes with gastric ulcers

| Lesions in mediastinal and submanaibular lymph nocGes

! Fatal pneumnonia due to AZ wolfii in about 5% of cows that abort

Lesions in bronchial, mesenteric and mediastinal lymph nodes

GI‘I'S'Nﬁ_ 7.2 uama”ﬂ‘t_:m:TﬂTaﬁua::ﬁ'num:mwné’m;:anﬁﬁﬁnaa Mucoraceous Zygomycetes

FiAn (Quinn, 1994)

—

I Genus and speaics

Celonial morphology

Microscopic appearance

Absidia corymbiferz

(A. ramos«)

Mornerella wolfu

Mocor cucwcllordes

Rbuzemucor pusidius
R. muebe:
(species were once

in Mucor genus)

Ruizopus arrhaus
R. microsporus
R. rhizopodalormus

Rapid growth. Woolly and white,
becoming olive-grey. Fills Peui Jsh
like Rhizopus. It is thermoiolerant and

gows at 4 s°C

Colony whitc and velvety with a
Jobuiatzd oudine giving a roscue

appearance, Spicads rapidly over plaie

Colunics spr=ad right across Pem dish
but growth is low. Pale grey or

yello wish-brown at 37°C

Papidly growmng, cotiony colonics.
w hite but surmounted by brown
sporangia

Thennophilic with growth at 50-60C

Coarse, rampant growth, Fetr dish is
filled in 5 days with dense, wooly
myecelium. White af first, becoming
groyish and surmounicd By black pin-
head - sized sporangia. Growth reaches
lid of the plate and may risc it

Rhizoids arc intemodal (ariting from stoluns between the
sporangiophorcs ). Sporangiophores are long (450 [lm) and branch
repzatedly. Sporangia are n-~r-shaped and contain globose lc; oval
spores (2- 4 Him). Colomella . .ound and merges with an

apophysis(sweling ) below the sporangium

Colonics on Sabouraud agar are sicsil: or produce very few
sporangia. On hay or potato-camdl agar sporangia are produced
more freely in 2-10 days. Sporangiophore are 80-250 Hm long
and tapered, each beanne up to S branches. The lack of a
columella is charactesistic of the genus. The sporangia are plobose,
smooth ard iragile. Spares ac colourless and ovoid or Kdncy-
shuped {2-3 x6-12 {tm). Rhuzoids are nodal

No rtuzoids. Branching ot simple sporangiophorss-hat are shont.
Sporangia are round {25-30 [im} and columella is vanable in
shape but (unlke Absidia) is enturcly within the sporangum.

Spores arc hyaline, cllipsoidal (4-7 tm) and smooth -~ walled

Rhizoids poorly developed and internodal. Sporangiophores from
surface hyphac and usually branched. Sporangia are spherical (40~
60 .],lm) and brown or grey. Columelia shape is ;a:iablc. Spores
are hyaline, 3-4 Hm, and smooth- walled. R. michei has
sporangia with spiny walls

Rhizoids arc nodal (immediately under the sporangiophores), well-
developed, and usually obvious in wet mounts or cven under the
dissecting microscope The long sporangiophores arise singly ot in
froups from nodes on the swlon. Sporangia (6G-350 flm)arc
black, round, and contain globose sporcs. The columela is

{ icinisphenical
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®ITNN 8.4 UARINIIAALES Dermatopbytes A luan3 @83 Biberstein, 1960)

LHos( ’ -‘\g:nl ' Nautre of Lesions j

: Harse T. equinum Dry, scaly, umaily norunilammatory (unless secondarily infected) . ;

[ M. gvpscum Ot_’tcn suppuralive under alepecic thickencd areas . |

i M. cquipum No: more than midly inflammatory, resembling T, equamum lesiing

, Canie T. verrucosum Painless, thick, white, “asbestos: plagues, local alopecia -

,; Swine I M. buoum Tannish, crusty, spreadmg centrifugally on trunk; painless, margins slightly inflamed. No hair joss

i Dog i M. canss Typically n&ﬁanmuow scaly, alcpecic paiches, occasional kerion

i I T. mecotagrophvies Often spreading extensively scaling to nflammatory lesions: secondary . suppuraton

; Cau M. Zypseum As T. meotagropbyr=s B

; l M. camus N Ofen subclinical in aduls. Generally noninflammatory except in

,' | young kiftens! may hecorne generalized in debititated kitiens. Occasional mycetoma (Persians).

,‘ Chicken ’ T.mcnugmphxlcs As i dogs. -

; I M. gallipec Generally affrcis unfeathared pcmons..W'.uu‘sh chalky scaling on comb and wartdes,

! l noninflammatory. ) g ;

.' i T. senu Superficially sunitar to M. selthosc bur often inflammatory and évcn necrouning. A poaltry problem

: " ’ only n India. o ‘
i

"IN 8.1 UAR IR INURN N 1 aMIE TSN ILa AN YYD Dermatophytes NAVAY (Jokkik,1988)

Micromorpholugy

Species

Y Microsporam audousas
PO

N

Culrure

0
Stow growth: tlar, silky, susfece cream to brown; l Conidia rare, chiamydospores

HURY

Microsporum cans Rapie growth! suriace cottony wiule. reverse deep Mazioconrdial spindle shaped, more ihan

5 czlls, thick, rough wall

I
!

f

I reverse red-prown; on nee. no gwmh but brown
i

!

’ yellow

Microsporum cookes Rapid growth: surface flu. puwuoery, arnd while to Macroconidia: 6 1o 8§ celis, thick, rough
yellow or pink; reverse rey wali; many rmicroconidia

Surface whute t yzliow, folded or flar: good Macroconidia: hghly distorted, thick,

} Mucrosporum destormuin

i 2towth on nee ough wall

|
c [ Microsporum fengwium

Slow growth; surface smooth, folded, and ycllow No conidia; distoried hyphac i

S
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Microsporum gallinsc Rapid growth; surface whaush, reverse pigment Macroconidia: clavars, 2 10 10 celis

diffusible 1ed

3

b
Microsporum gvpseumn Ramid growth; surface powoery, tan Macroconudia: 3 to 9 cells, thin rough
~all, rmicroconidia: rare, ciavaid

Rapid growth; surface powdery white, yellow, or Macroconidia: 1 to 2 cells, tun, rcugh

pinkish, reverse pink to brown wall! mucroconidia: clavate

i Microsporum vaobreusegbemii Rapid growth: suface fluffy or powdery, tan: Macroconidia: cylindricai, 5 te 12 cells, C
reverse colorless to ysllow thick, rough wall, microconidia: pyniform :

|
i
I
]
!
{
!
| Micrasporum panum
}
{
|
i
i
|
E Trunpopbytoo axction Rapid growth; surface fat; cream to tan; reverse Macre-~rudial numerous; 5 to 12 celis.

tuck, >mooth wall, Microcoruma: i

i coierless 1o 12 10 black
l pvriform

Microconidiz: small. pynifrom.

Rapid prowth! surface flat to fluffy; reverse yeliow
*

Tncbophyton equipwn

1o brown, diffurible; requires rucotinic acid macrocoridia; rare

s

Tnchopoylon megmnu i Slow growth, nondiffusible ved pigment; requinea

rare

]

Microconudia: pynform; macroconidia: ,

histidine '
]

]

Surface flat; white 1o yellow, cither cottony and Microconidia: numerous, smgle or in

i Tncsopbytoo meotigrophytes
i
downy (var witerdigitele) or powdery and granular clusters, sphenical; imacrocomdia: rere, 2

to § cells; spiral hyphae common

{var. mentagrophytes)

Microconidia: pyriform, smzli;

1

|

i

Slow growth; surface fluffy, white; reverse deep ’!
macfoconidia: rare, pencil-shaped, 3 10 5 !
}

i

]

i

!

|

¥

Tnchopnyton rubrum

red, nondiffusible pigment; rarc isolates yellow

powdery “cells

Tnchophvtoo schcenewnss Slow growth: surfacs compac:. wlulz Lo tan, Corudia: rare; chlaimydespores; swollen.
folded; 37 oC gowth knobby hyphac(chandeliers)

« Trichophyteo tonsurans Slow growth; surface flal. powdery to velvety; Microcomaus. mostly clongate;

reverse vellow (o brown-red; requues tuaminz mucroconidial rare

Corudia: rare; distonzd hyphac; :

Slow growth: surface neaped, wnnkled, requares
chlamyvdospores 1n chaing at 37¢C

Tnchopbyton verrucosum
thiamine and inositol; 37 oC gowth

Tnchophvioo violaceum Slow growth; surtace hca.pcd: folded: purple;

j
i
Conntia: raze '
Toquires thiamune H l

f

Epidesmopbyton tloccosum Slow growth; surface fluify 1o powdery 10 velvety

¢ Itv or felded. tan o vlive-green; reverse yellow o
microconidia

1

|

|

I

smooth walis, borne in custers; no f

|

tan !
|

i

3

I Macrocomdial clavate, 2 to 4 cells, thun,
|
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Disease Fungal agent(s) Distribution Host(s) Lesions Direct microscopy
Sporotrichosis  Sporothrix Worldwide Horses, Ulcerating Single or multiple-
(see Chapter schenckii dogs. cats cutaneous nodes buading. cigar-
42) and that foliow lymphatic shapegd veas: celis
humans vessels, ofien on {2~ um;. Rather
the hind legs of low numbers in
horses. Ulcers heal chrical specimens
but re-erupt.
Lymphaiics become
thickenec. In dogs
and cats
disseminiztion to
other orgars occurs
Epizootic Histoplasmz Africa, Asia Equidae Chronic pvogranuio- Intracefiuar, pear-
lymphangitis farciminosum with cases matous infection of snaned, coubie-
(Atrican Farcy) reporeg 2Guine sxin and Corisures sezs:
(see Chapter in France, Itaiy. lympnatics. cens {22 um).
42) Russia and Regronai iymph Usually insige -
Egypt nodes are involved mononuclear cells
and dissemination or rfeutropnils.
can occur «  Buoding occurs
most commeniy at
the pointec end of
the zells
Subcutaneous Basidioholus Africa, Asia, Humans In humans. C broad, irrezularly
zZygomycosis ranarum Caribbean, and coronatus tends to branching. nypnae
(see Chapter Conidiobolus South America. ‘farely in cause a thinotacial  (5-18 um). cparsely
43) - coronatus and a few animals infection and 8. sepiate and en-
cases in USA ranarum is closed in eosino-
associated with philic matenal
lesions on arms and _
body. Ncdula: sub- I
cutaneous lesions i
are produced. i un-
treated the lesions
are siowly pro-
gressive
Chromoblasio- Fonsecaea Africa, Humans Legs and feet are Dark sclerotic
mycosis pedrosos Australia, South raa';g, in most commonly bodies (5-12 um)
F. compacta America and ey aftected. Lasion are present. Thay
. animals . . )
Phialophora Japan, ang begins as a nodule  are thick-wallec,
verrucosa P verrucosa in but growth becomes muriform (divided by
Cladosporium temperate large and cauli- vertical and horizon-
carrionii regions Hlower- or wart-fike.  ta septa), and are
Rhinocladielia The: initial and usually chestnut
aquaspersa satellite growths re- brown. In the crusts, -
’ main localised and dematiaceous L
persist for many (dark), septate, {
years branched hyphas b
may be seen
Phaeohypho- Wangiella Tropical Humans, The superficial le- Dematiaceous
mycosis dermatiticis regions cats, dogs, sions are similar to hyphae and yeast-
Exophiala mainty horses, thase in chromo- like cells, or both,
Jeanselmei cattle andg blastomyccs:s but may be present.
Fhialophora -~ goats systemic infections  The hyphae are
verrucosa can occur involving  regular or imegular
Cladosporium a wide range of with swollen enas.
- trichoides tissues No sclerotic bodies
¢ Bipotaris . are seen
Specifera
Aureobasidium
pullulans

Alternaria spp.
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@197 9.1 UaANTBTINGH Subcutaneous mycoses THARI 7] NINSEBTBNTR ladanan Blinue 1vay

- - o} < v .~ v
Tsaniiia ua:anumzvaawms*mnmsmwmamamﬂnaaaqamsﬁﬁ(Quinn,1994)(9ia)

Disease

Fungal agent(s) Distribution

H;:sl(s)

Lesions

- Direct microscopy

Mycetomas

Pseud -
allescheria
boydii

Exophiala
jeansc.mei

Curvulana
geniculata

Madurella
mycetomatis

Africa, Asia,
South and
Central
America, and
less commonty
in some
temperate
regions

rumans and
more rarely
in cattle,
horses, dogs
2nd cats

Mycetomas (‘fungal
tumours’) can be
caused by both
fungi and actino-
mycetes. Charac -
terised by granulo-
matous swellings
with sinus tracts
dis~harging pus and

- granules. Slowly

progressive and can
involve adjacent
tissue

Granules in the pus
are small

(0.5-3.0 mm),
irreguiarly shaped,
and of various
colours. Micro-
scopically, the gran-
ules consist of
twoad (2-5 pm),
intertwined hyphae
and swollen cells
(15 pm or more) at
peniphery. Actino -
mycete filaments
are only 0.5-1.0 um
wide

Cutaneous
pythiosis

Pythium
irsidiosurn
{‘Hyphomyces
destruens’)

Tropical and
sutiropical
regions mainly

Humans,
horses,
cattle ang
dogs

The skin lesions are
pyogranuiomatous
or fibrogranulema-
tous. The disease is
chrorin: and pro-
gressive. In the
horse the lesions
are large (up to 43
cm), discharging
swellings, usually on
extremities, ventral
trunk or head. Nasal
mucosa can be
involved

Masses of hyphae
(4 um diameter) are
seen in histological
sections. These are
mixed with a variety
of inflammatory cells
such as necrotic
macrophages, epi-
thelioid cells and
giant cells, forming
necrotic masses

Rhinosporid-
iosis

Bhinosporidium

seeberi

Tropics and
subtrcpics

Humans,
horses,
cattle,
nuiles, dogs.
goats and
some wild
water fow!

Granulomatcus,
mucocutanecus
infection. Large
polyps, tumours or
wart-like fesions on
nasal and ocular
mucous mem-
branes. The growihs
are highly vascula-
rised, sessile or
pedunculated.
About 90% of
infections involve
the nasal cavity of
male animals

Large sporangia {up
to 200-300 um diz-
meter) that contain
theusands of endo-
spores

Lobomycosis
(Keloidal
btastomycosis)

Loboa lotoi

Dolphns off
Florica coast

and in. Surinam

River. Surinam

Humans

and dolphins

Lesions are nodular
and keloidal in
appearance. Early
in infection they are
freely moving,
stthcutaneous
nodules, but later
verrucose, nodular
plaques are formed.
The lesions spread
by peripheral
extension

Spherical, thick-
walled yeast cells
{5~12 pm diameter)
are present. Buds
are sinnte but
sequential sudding
can lead to chains
of cells linked by
tubular isthmuses
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BI3NA 9.2 uama’num::uaofafaiua:a'numzmnné’aeqanssﬁtfﬂauianzju subcutaneous mycoses
(Quinn.1994) (a3 9.1)

(a) Alternaria spp.
Colony: cark greenish-black to grey-brown with a lignt border. Reverse is black.
Microscopic: hyphae dark ang septate. Conidia are large (7-10 x23-34 um), brown, muriform, club - H
shapec and occur singly or in chains !
(b) Curvularia spp, ' :
Colony: olive-green to brown or black with a pinkish-grey woolly surface. Reverse is black.
Microscopic: conidicchores simple or branched and bent where conidia are formeg. Conidia are larce
(8-14:x 21-35 umy), often four-celled, ang aopear curved due to the swelling of 3 central cef

(¢) Bipolaris (Drechslera) spp.
Colony: greyish-nrown forming a mareg centre and raised lighter periphery,
Microscopic:  dari Septate conidiophores with knobby, bent appearance. Conidia are brown, thick-walled.
chleng tc cylindrical (6-12 x 16-35 umj anc contain four or more ceiis
(©) Cladosporium cafrionji R
Colony: dark, veivety and olive-green, with a dark reverse, S
Microscopic: conidiochores of varying lengths that produce long branching chains of brown, smooth- . --
walled, oval, pointed conidia. The conidia are easily dispersed

(e) Aureobasidium {Pullularia) pullulans -
Colony: Mmature colony is black, shiny, leathery ang veast-like, with a lighter, fringe. The feverse s black.
Microscopic:  two tyres of hyphae are procuces:

1 nick, cark-walled ang closely seplate some forming tubzs that produce qval conidia
2 hyalinz hyphiae producing conidia cireciy from the walls

(fy Acremonium (Cephalosporium) spp.
Colony: at first folded and felt-like but becoming overgrown with loose, white, cottony aerial hyphae.
Colour veries from white to grey or rose. The reverse is white to pinkish,
Microscopic: unbrancned, tapering phiaiides rise directly from the Sepiate hyphae. The conidia are ctiong

(2-3 x 2y umj), one- or occasiorally two-celled, and borne in easiy aisrupted Clusters at the
tips of the phialides

(9) Fonsecaea (Phia/ophora) compacta
Colony: low-growing, velvety to wnolly, olive 10 black. The reverse is dark.

S
Microscopic, dark, erect conidiophores bearing compact masses of conidial chains that are not easily
dissociated. The conidia are one-celled, cask-shaped to round, and usually three per chain

(n) Phizloghora verrucoss
Colony: rat-like io0 heaped and granular. The obverse ig olive-grey and the reverse is black.
Microscopic: conidiophores, when present, are short and the phialides flask-shaped. Distinct collarettes
are present at the apices of the piaiices. The con:dia (1-3 x 24 umj are hyaline and occur
in balls which may slip down the phialides

(i) Rhinocladielis spp.
Colony: rapid-growing, velvety, slightly slevated and olive-tlack.
Microscopic:  the conidiophores are Sympodial, unbranched, erect and usually darker than the vegetative
hyphae. Conidia are one-celled (rarely two-celled), fusiform, elliptical, obovate, smooth, lignt -
, brewn with a dark basal scar
() Wangiella spp.
Colony: yeast-like at first, then developing some aerial hyphae with age. Olive 1o biack.
Microscopic: conidiophores indistinguishable from the hyphae. The conidia-bearing cells are phialides
without Collarettes, Conidia are one-celled, dark and smooth, forming balls at the apices of

———
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(k} Scedosporiym spp.
Colony: rapialy Growing, cottony, and smokey grey to dark-brown.
Micruscopic: one-celled conidia May occur singly along the hyphae or in clusters at the apices of the
annellides (conidia-bean'ng Structures). The latter are often character;sed by swollen rings.
‘The2 congia are obovate, truncate, subhyaline to light black
(Y Exophiala spp.
Calony:

appearance varies; siow to rapid growth, mosst and yeast-like at first, but becomes woolly
with age and grey 1o black. Some colonies remain black and yeast-like. The reverse is biack.
Microscopic: conidiophores are dark, simple or hypha-like. The conidia-bearing cells are tapered 1o 3
harrow apex. The Conidia are oval, one-ceiled, and accumulate in balls at the apices of the
i conidia-bean’ng cells
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uamﬁnumzmné’aaqanssmfuaui';aﬂna"u subcutaneous mycoses (Quinn,1994)
a) .-}llernaria; b) Curvularia; C) Bipolaris (Drechslera); d) Cladosporium;

e) Aureobasidium (Pullularia); f) Acremonium { Cephalosporium);

g) Fonsecaea compacta (Phialophora compacta); k) Phialophora verrucosa;

i) Rhinoclediella; j) Wangielia; k) Scedosporium; j) Exophila. ‘
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(c) Sympodicl (Acrothecsl)
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: 4 X :
[ nan 78178 I mzrialsn
Systemic Coccidioides immitis Systemic granulomatous infection (v T J fans uns :
mycoses N3zFel) ‘

Histoplasma cagsulatum Systemic, granulomatous infection (#yy wy A i anz? In

89 Aren)
} Bistoplasma farciminosum ’ Epizootic lymphangitis (371)
If/astomyces dermatitidis ‘ Systemic granulomatous infection (A9 w2 3 Ralamzig)
Paracoccigioides Systemic granulomatous infection -
— |

brasiliensis

Yeast !Caﬂdida albicans IThrush (?Tm'i"n), pvcthorax (ﬁm'l'ﬂ?:.')ﬁuu’l), genitai ;

l o
infection (§aue=3), enteritis or stomnatitis (@nunauazgn ’

AW1) mastitis (1), abortion Guazla), mucocutaneous
candidiasis (ﬁno‘lwsmni’uﬁ1ua:e(m'i'w::m§m§na'dauu),

.

generalised candidiasis(gnla)

-

Cryptococcus neoformans | Subcutaneous and nasal granuloma,

CNS lesions and blindness (qﬁﬂua::tun), nasal granuloma,

——

lesion in lurg & skin (35"1), mastitis, . netritis, pneumonia, skin
mycosis, ericephalitis (Tﬂ)

|

j

|

lj;ru/opsis glabrata I Bovine mastitis, Systemic infection (g1 §9) —]

Trichosporon beigelii Mastitis (1A i; <). skin infection @ 89)

nasal grantloma ana niaader infection ((115)] ]

!
—_—

!l/a/assezia pachydermis , Skin and esr infection ()

LGeotn‘chum candidum ! Bovinc mastitis or Intestinal infection

] Rhodotorula spp. " Systemic infection )
Pneumomycosis (&miin ﬁ'ﬂ’ﬂﬁmqnﬂ"’)ﬂw), abertion (Ia

Opportunistic Aspe/gi//u\s spp.

mycoses ' i Wnz), ciaronic enteritis (ta), mycosis of intestine (&l
| | uNn An7). mycotoxicosis, skin, nail, keratitis, nasal sinus
| . [ ! infection (A4) '
Peniciftium spp. - [ Nasal myccsis (8v1), genital & vaginal infection (1a) , skin,
; ear, cornea, nail infection , mycetoma q
Phycomycoses Abortion, fetal pneumonia, nasal and abomasal ulcer (tﬂ),

gastrointestinal infection (857), embolic lesion in lung &

liver, gastric: ulcer (an3), otomycosis, mycotic keralitis {AU) -
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, Fusarium spp.

|

b

Mycetoma,  keratitis, osteomyaelitis, ‘onychomycosis,

otomycosis, skin infection

Drechslera

(Helminthosporium) spp.

Syétemic cpportunistic infection(lung deep tissue, organ,

blood)

Scopulariopsis spp.

Demnatomycosis (ear, eye , nail)

Syncephalastrum spp.

Mucormycosis (facs, sinus, lung, gastrointestinal tract)

Alternaria spp.

Cystic-chromomycosis, skin infection, keratitis

Skin, nail, hair infection (f#R70n Ta 3 s wua)

Dermatophytes | Trichophyton spp.
Microsporum spp. Skin, hair infcction (R9Lin Ta £ 847 uN?)

Subcutaneous | Nocardia spp. Mycetoma (g1% 1A Us)

mycoses - Streptomyces spp. ' Mycetoma

Actinomyces spp.

Mycetoma (1A unz ans &l 1 n91s w Ay
*

Petriellidium

(Allescheria) boydii

Mycetoma (11 wa 31 1A Av)

Acremonium

(Paecilornvces) spp.

Mycetoma (g1 i 81 Ta pu)

Curvularia spp.

Mycetoma, cystic chromomycuosis, skin infection, keratitis,
onychomycosis, endocarditis, pulmonary infection, nasal

septum infection

Fonsecaea spp.

& . . .
ua tueeen ulcer (localized chronic skin & subcutaneous

disease (311 13 Ny A9AN)

Fhislophora verrucosa

X . . .
WA 1UBIaN ulcer (localized chronic skin & subcutaneous

disease (311 §5¥ NU AYIAN)

Cladospornum

{Hormodendrum) spp.

v
il {Weaen ulcer (localized chronic skin & subcutaneous

disease (311 813 Nu ANNAN) keratitis-

Exophiala (phialophora)

Jeanselmei

X ] . )
¥m wuelan uicer (localized chronic skin & subcutaneous

disease (31 §1% NU AAN)

Sporothrix schenckif

Systemic granulomatous infection (§id3 una i1 a1 se g3

1 neziie ARdT: Andfuunz Re Au)

Rhinosporidium seeberi

Chronic pyogranulomatous infection (311 1a qﬁ'n AU)
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