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Identification of Brugia malayi-like
Microfilariae in Naturally-infected Cats from

Narathiwat Province, Southern Thailand

Theerayot Kobasa', Suwich Thammapalo', Saravudh Suvannadabba',
Ameon Armesombunz, Sumart Loymak', Somjai Leemingsawats,

Wej Choochote’

'Bureau of Vector-bome Disease, Disease Control Department, Ministry of Public Health, Nonthaburi
11000, Thailand, 3Department of pathology, Faculty of Medicne, Siriraj Hospital, Mahidol University,
Bangkok 10700, Thailand, 3Department of Medical Entomology, Faculty of Tropical Medicine, Mahidol
University, Chiang Mai 50200, Thailand

Abstract
Brugia malayi-like microfilariae from 21 naturally infected cats were identified by microfilarial
morphometic and acid phosphatase activity. The results revealed that the average innenkorper length of
28.56 = 6.08 pm and phasmids were compatible with B. malayi microfilariae, thus emphasizing the

important role of cats as a reservoir host of B. malayi in Narathiwat province, southern Thailand.
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ACP = Acid phosphatase
C = degree Celsius

DNA = deoxyribonucleic acid

ml = milliliter

PCR = polymerase chain reaction
Spp. =Species

pl = microlitre

pm = micrometer

mf = microfilaria

M = microfilaria positive
L = Lymphangitis

E = Elephentiasis

Agt = antigen positive

L1 = Larva stage 1

L2 = Larva stage 2

L3 =Larva stage 3

DEC = Diethycarbamazine citrate
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‘ _ Species ' Host |  Geographical distribution
Acanthocnedanema dracunculoides Dog Alfrica, Asia, Europe
Acanthocheilonema recondiium Dog Africa, America, Asia, Europe,
Australia

Brugia ceyionensis Dog, cat | Asia

Brugia malayi Dog, cat | Asia

Brugla pahangi Dog, cat | Asia

Brugia patei Dog, cat | Africa

Cercopithifilaria baineae Dog South America

Cercopithifilaria grassi Dog, cat | Europe

Dirofilaria immitis Dog, cat | Africa, America, Asia, Europe,
Australia

Dirofilaria repens Dog, cat | Alfrica. Asia, Europe
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1. dioRduTafaudsaiin Soudtuah anududu 1:20 @ 1 dau + Triivled PH 7.2 §1u9w 19
dau) Sowuu 10-15 Wik

2. msnsrenmenda 1A Objective 4x n3o 10x Tavgausiaelad iewumersa 19 usny

¥ »
Marua mnaadoriaueawe1d4 019 1% Object 100x WiouMEA immersion oil a4 11 liiVe
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Microfilarial morphometic : M3 WUNYIANNUUANAIIZN TN B.malayi AU B.pahungi
#2035 Morphometic A1581MANNUEIVEID Tz mmaves Ly TasHa1Se awfitinsinyida
3NN

M5 7 TeunnasznIawens lulasWauSe vila Brugia pahangi B.malayi sub periodic

Tae35doud Innenkorper (avinadulunsow : pm)

[}
Hualsy
Swazdun B. pahangi B.malayi(subperiodic)

AURDE (%) TN ANNDY (%) T NTEHIN

$Swaunnshnm 15 15
ANUIIRIAD 244.3(235-260) 222.0 (205-240)
anuneuSnaiianden diafi 1 4.4 4.0
anuenuinuiwnder et 0.06.7) 7.5(3.4)
Sasdm o1 ad 2.1: 1 19: 1
Jumlizam 55.9(22.8) 53.60 48.3(21.8) 44 - 56
DU (Exceretory pore)  76.5(31.3) 72.82 67.0(30.2) 61.76
gAsuRueMIAue IS 123.5(50.6) 117-135 115.5(52.0) 107-125
qm“;uqﬂﬁanmﬁumms 176.6(50.6) 117-135 146.2(65.9) 146.2-158
N2131N 204(83.5) 195-215 181.6 (81.8) 168-197
SAWANVINIGNEMAUAUDIMIT  53.1(21.7) 44.63 30.7 (13.8) 24-34

A15ANTUDY Innenkorper ++ +
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M38UT Acid phosphatase
ad o Q@ Al a . . . nd.t:f 9/ o 9 e L]
1.95v1n3599aa8 [u Inadu (Dehaemoglobinization) 3511 9¢A 891 IABUMTdOUT T
P tg o Shg 4 a A g A or
ms13ﬁ'laﬂwmmlmumsmzmiﬂwuﬂizﬂﬂﬁ:mﬁmmnﬂmawmmﬂmaﬂumgnwa"lﬂ
’w 4 w ar ] = A"a ar 4
wennidsensafusaralaa 1318w laode ludoud duaeuiiasil

T At

' St Y - 3 2 A a
- yua laandeaudsatinaslnhazerauiu 2 wii vsevunnda luTnaliuszvua
Tl

-vhaladgualadaslu aceton wiu 1 iR IiuRsarimAy 13 1Fnude 1)

2. 35M3d0Y Acid phosphatase

msmlawa “*

o UTIUN Acid phosphatase activity AATUAL 1AY

o Brugia malayi WwAATN excretory vesical, anal vesical, plasmids

o Brugia pahungi whndNouAasAdIA?

AW 17 Brugia malayi dou acid phosphatase



1 o

2N 18 Brugia pahungi o acid phosphatase
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waduwlums 152959 Isamda lunnn lussndausisnea ewisounasiuau 2,515 62

Twwa 4 $une vosdwmdausEnaldud qlvahd szuse o uazanly wanisassfgudonany

g @ 9 g g
W¥ONWUND Brugia spp. 91U 104 A (4.13%) Dirofilaria repens 76 173 (3.02%) U Dirofilaria immitis

23 (0.2%) #3150 8

1 ¥ [3
15199 8 mamsmiziaeadisaun? TuiuNS

L

wiausiina Iw.a. 2546

Brugia Soo. ” it
L. ] P rugia Spp B.repens D.immitis 37U
PWHIA 9UND on ) =

o/ - 0, Qs
& (%) #2 (%) MO | &%)
us1ENA q"[mﬂﬁ 792 82(10.35) 29(3.66) 0 111(14.01)
amnlu 758 14(1.85) 21(2.77) 0 35(4.62)
S EATG A 621 16(2.58) 19(3.06) 0 35(5.62)
leg 344 1(0.29) 7(2.03) 2(0.58) 10(2.91)
593 4 UND 2,515 104(4.13%) | 76 (3.02%) 2(0.2%) 182 (7.24)

HONSAAAINNISIIZIABATISIOUNT Brugia spp. positive 104 daluRUT 4 $uno vos

o as o = =) LY di ::‘ ! ra Y
WHIAUIITNA ﬁ1ﬂ1iﬂ¢lﬂﬂ1m%‘l$mﬂﬂulﬁ 27 a1 mmmmi‘lunmauaﬂaaa um"lwunumsgﬂ

R R a ¥ o '3 ' A doaqy o A
ay Nvlllﬁ'lil‘lii‘mﬂmllhlﬂ'v‘]ﬂﬂ'Juazm9]ﬂ‘|‘5tllﬂ’J’lukhJ’dsi‘iJslu‘wu‘Vmﬂﬂmmgﬂﬂ‘limmuﬂu Wan19

_~ Qs ‘!'
ANUUIUMNAITNN 9




M3 9 HAMIAAMINMTIIFOARII NI Brugia spp. positive Ui}

TINTAUTIT 1 VWA, 2547

v o 5 11172 Brugia spp. Positive umﬁmmmﬁﬂmumx
NI GAE) . .
(A7) 1aea (17)
= v =
uENA q1neh@ 81 19
a1nlu 14 4
EETINE 16 4
39U 391019 111 27

a A o A 9 o o 0 oS M ~

nnMsaamuIz@oauu Az wamaeamndeni i 27 §1 waziuildudoan

o o & o =) il = =) o s el ey o A =)
aunsaiuniduaeanazasrawnluInsfarSeninuuisan 24 Sudlifldudoannuuadios
$19u 21 A wsadeud acid phosphatase 151 Tymainudonu it amoiihoie fufa
) P 1 9/ a <3 & oW a o 1 1

anuiou alaah lisnsadendadorniuramainmsduiasuanudoussniamsvugauny
Al dauidudeaninuuadim 21 Fufferiunasi5a morphpmetic Tu'luaflarSes 1w 313
o 3) d’l’ & = o a) o Ao v L4 . = g/ a A
M uagHamsteunuiiowensoovazveslulasilaFonifiionlan acid phosphatase Mazdoudnd

¥ = o ~
LUO-TU 3100Z00AA9613 19N 10

A13191 10 WaM33aA83T Microfilarial morphometic luTasTlanSonimunfidasoflasolusssuman

JMIAUTIT N

No. microfilariae Body length Body width Innenkorper

- examinated at nerve ring length
1 20 169.70+9.45 5.34+0.68 25.274+4.93
(144.43-183.32) (4.36-6.54) (11.11-33.33)
2 11 204.02+11.68 5.30+1.01 30.80+7.18
(183.32-222.20) (3.82-7.63) (22.22-44.44)
3 13 207.24+10.73 4.91+0.70 23.50+5.63

(188.87-222.20) (4.36-6.54) (16.66-33.33)



- o Y A, . ‘ - = sSa f o =2 ad
A15199 10 #an1339A203% Microfilarial morphometic nliJTﬂﬁ'%fmGEJmﬂLLiJTﬂGIﬂIfd]J’E)NmLiElcluﬁiﬁijcﬁ‘lﬂ‘ﬂ

INIAUTIFND (6D)

No. microfilariae Body length Body width Innenkorper

~ examinated at nerve ring length

4 2 202.75+11.79 4.91+0.77 27.77+£7.86
(194.42-211.09) (4.36-5.45) (22.22-33.33)
5 20 196.92+17.70 4.66+0.62 30.55+4.60
(172.20-233.31) (3.27-5.45) (22.22-38.88)
6 3 214,79+12.83 4.72+0.63 35.18+6.41
(199.98-222.20) (4.36-5.45) (27.77-38.88)
7 5 211.09<14.16 5.23+0.49 31.10+4.97
(194.42-227.75) (4.36-5.45) (27.77-38.88)
8 15 197.02+11.85 5.27+0.67 28.88+4.30
(172.20-216.64) (4.36-6.54) (22.22-33.33)
9 20 195.81£13.95 4.69+0.57 25.27+3.36
(172.20-216.64) (3.27-5.45) (22.22-33.33)
10 11 194.93+9.44 4.66+0.51 27.27+3.89
(183.32-211.09) (3.82-5.45) (22.22-33.33)
11 13 207.04+10.49 5.16+0.61 31.62+4.17
(183.32-216.64) (4.36-6.54) (27.77-38.88)
12 20 191.37+10.27 4.33+£0.45 30.83+4.93
(177.76-211.09) (3.27-4.91) (16.66-38.88)
13 20 175.54+10.88 5.32+0.63 27.77+4.77
(155.54-194.42) (4.36-6.54) (16.66-38.88)
14 20 176.93£11.58 6.30+0.41 23.33+4.26
(161.09-199.98) (5.45-7.09) (16.66-27.77)
15 20 193.04+23.35 5.91+0.71 24.7245.25
(144.43-227.75) (4.39-7.09) (16.66-38.88)
16 20 197.20+11.04 6.16+0.75 29.16+6.95

(177.76-216.64) (4.36-7.63) (16.66-44.44)



@1571497 10 #an153A92075 Microfilarial morphometic TuTnsilaiSsainuuifidaweilatselusssuman

JIHAAUIITNA (AB)

No. microfilariae Body length Body width

Innenkorper
examinated at nerve ring length
17 20 208.03+16.57 5.45=0.75 34.16%6.57
(177.76-249.98) (4.36-6.54) (22.22-44.44)
18 13 223.91%17.18 5.87+0.89 30.34+5.83
(177.76-249.98) (4.36-7.63) (16.66-38.88)
19 14 209.90+20.34 6.27+0.63 27.38+7.69
(166.65-227.75) (5.45-7.09) (11.11-38.88)
20 20 202+12.15 5.53+0.54 30.83+4.93
(188.87-233.31) (4.36-6.54) (22.22-38.88)
21 13 185.88+12.95 4.91£0.55 29.48+6.95
(166.65-211.09) (4.36-5.45) (16.66-44.44)

Total 313 195.91+£18.92 5.25+0.85 28.56+6.08
(144.43-249.98) (3.21-7.49) (11.11-44.44)




= 7 2 L =4y ~ Ai’ a) =
A151399 11 N1590W acid phophatase Tu luTasHarGennuuanaarolansolusssuna

10

11
12
13
14
15
16
17
18
19
20

21
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IHIAUTIFTNA

20
11

13

20

15
20
11
13
20
20
20
20
20
20
13
14
20

13

=

Excretory vesical

Anal vesical

a

=
n

Plasmid




31

a1
unns

Jo150i
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vnRamsAnymuwes lsanhdelunnve S miaussne wusiia Bmalayi, D.repens
uag D.immitis $ouaz 4.13,3.02 1Az 0.2 MUY WULAITEAGEE B.malayi 59 B.pahungi 6 A7
M3 1995 morphometic ud214wa91nmsAnGveq acid phosphatase TaTuTuANUYNFRBAATI F0
TumsdumnsiiaveslulasianiFoldilueied msz lyTnsiadounariiaannse l9enyasma
daugnAnoiensaszysiald eiialylasfarS vfaad acid phosphatase AdBRY 191
D.immitis AAWAL B.malayi \0¢ Dipelalonema reconditum AR B.pahungi !lﬁzﬁ]?ﬂﬁ"ﬂﬁﬂﬂﬂ’l?
Tsawhdhefifiseaumswuluia 8 wiia 18us Bmalayi B.pahungi, B.ceylonensis, B. buckleyi,

o ; . (2425)
D.immitis, D.repens, D.tenuis, W.patei

s

i < & @
/N 19 Dirofilaria immitis 80 acid phosphatase ?ﬂﬂgﬂﬁi‘lﬁﬂﬂtﬂu'lmﬂ acid phosphatase

i v w .
M 20 Dipelatonema reconditum 80UA¢ acid phosphatase

1 14
‘Qﬂﬁ gneATFNUeU Novsd acid phosphatase
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B.malayi ‘luumni‘luﬁmmfi?ﬂmuimmwmms'mzjﬂuﬂu"lﬁ' 09U B. pahungi Witimseau
msndesilaiifulusssuna wavnswnumsfionull 1960 fszmmnaide nisnaaes
direct feeding L3 1€hgau wn’i1t=§ai":ﬂ1msmﬁ’h"lﬂm?tyaﬁuiﬂ‘luﬂu uazasowy luTasianoly
nawenduswnumsnefalsalunguilarFovinungau il 2000 Pampiglione S. uae Rivasi
F ldduiiumsnumawassanssumsaade b. repens lunuiiasulugas 1995 - 2000 Tuganan .
53 fswangihoswlmiifimstusudrindiude D.repens s 372 310 Tu 25 Yszmer Aalu
Atholugasery 4 deu - 100 3 wusnalugasergnnnd 40 3 wulumeuazngaluiuanmeiuy sin
AemeBanmivsmoludiuvomin Sthefinuluedvznolu wu Yo By winsenu
ATINUMSAALTD D.repens Tu324 1990-2000 tisenugheonnile 782 51

- 16914 Meningitis 1/ 1974 Tusquadviesifle vuidlumswumsande D, immirs 3107 4
mm%”gi’: fiomsnannaousifioIfes spermatic cord RaWsAALAZ oINS hemia WasaRY
ﬁqﬁﬂaaﬂmmﬁﬂwsw‘l‘f 1i111A329WY immature male D. immitis 11 spermatic artery uazw

¥
Extrapulmonary leisions 5U¥14 Meningitis S 9AL5EAY Eisinophil g4 e

¥
- $109TUNWY Intra-ocular AAD D. immitis Tuau 3 1978 ©°

- SN Dirofilaria Tuteaiossousn ¥ 1979 Tumsiawnorndiufidediaon

wzi§alon @

- WNUMIWY immature male Dirofilaria repens Tfiomiloningilendjssalne o1y 513

-

Adamdanan @

- $697% Pulmonary dirofilariasis T 1989 Tuifinanerdwdey *°

- TOUMITWUNTAURY S0 B. ceylonensis AinlAonA1 (conjunctiva) vosdilaoanaeidam

a = yﬁl o lé Qo o a g r o
Tl 2000 wenseiiadidanulugiy Fwoddudnioriiatlanumilioususiia w.eancrofi uon

AUUANAIIAY DNA prob tag IFAT™

- 57097 human hepatic dirofilariasis 31050 1 2002 Tugthomesraunma Jilaosefi il
a a ' 4 41’ o ' o_&Y a 1w o ¥ d’ d’,
IMIudAsAnlnG uansI9fewNdUNNMIAsII Ml z$Tl ndamsidaihAeuiiletiosn

b 4 14 ] ¥ ¥ - o .
uazduiumsigaisuile wuiidunatweuileliitonis uazwuwanidnausn uazfionsae

#2675 ELISA W1l anti Y94 Dirofilariasis *”

a9 o w ¥

- 31897 Pulmonary dirofilariasis ¥ 2005 Me¥ AT 81y 551 MdFumssaudae

¥y ¥

o [ 4 .&' @ t a A ',l <4 cl
amstleadniay mundimsasrmnuilesenluiles nasmsmidaasleFuilony lulasHarSelu
ﬂij'll Dirofilaria o

msifia TsalunguilarnSesinuungau autindlu accidental host v e NN BL3Y

[ a ] } 4
B.malayi #1i]u zoonotic disease LIANMITIWTMBAMIVEHL LU It umsiHiaTsaRTiFoarnu
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tgymilumsaugulsa
Diethylcarbamazine citrate (DEC) WunsauTsawhdhe (Drug of choice for Lymphatic
¥
Filariasis) 1TuAU3NUIMAI1 50T Standard recommend dose 6 mg/kg/day (WHO,1992)"" dmsuide
B. malayi Smilszmunndeny 6 Ju Wunindmailugiuuuves dihydrogen citrate d1§u
v - ' g a
fudsemu azmonir 166 gaduda aunsonszaelauniledons « 188 s1ezeengnisufy
Reticuloendothetial cell Hi1lsz@nsnmlumsidalulasiaiso uazonnzgadueonmala ud
E 4
Uszdnamvosoniidewsnidun lidaou 151 DEC inldusalsnludadivu ny Gird) Hoald
Tuv1A 300 mg/kg LN 100 mgkg AeiuluinulFuuin 6 mgkg Sannsamsalulasil
4 = L | & (12) A - o & ar y L
miFeldluszdudoaiu iesnszuugiquiuiidisiu vennniiuwatnezudou erdoun
sonntInuAMInILgUlTnuniuele Idsunas fshdesse et lumsdmmuanasmsms
1Y P o ¢ d’ =) 1Y aa o o A H a e '
snuuniidudaifos fevzdeuiiuIasasuuazdszansuvensy ilessinurnswensaus
T A a Y da a1 o 1w oa °
oz TIdUIREA Pulmonary artery uaziins [t iiligniandunduiinsnazsuouuin

dwnszmvasy lilgadulu walei Ifuunmeld
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STAINING METHODS FOR MICROFILARIA

1. Giemsa stain (standard method)

Dry the blood film (not less than 3 hours)

Dehaemoglobinized for 2 minutes in tap water and allow to dry thoroughly.

Fix the slide in methanol for 30 seconds.

Add 2 ml of Giemsa stain to 100 ml of phosphate buffered solution, pH 7.2 (the amount of Giemsa
may be increased depending on the batch of stain prepared).

Pour the stain onto the slide and leave it for 1 hour.

Wash the slide by pouring water to float the scum and continue until the stain is replaced with water.

Stand the slide on one end to dry.

2. Giemsa stain (rapid method)

Dry the blood film (for at least 30 minutes).

Dehaemoglobinized for 2 minutes in tap water and allow to dry thoroughly.

Re-wet the slide by dipping into water and place it flat on staining rack.

Pour immediately a few drops of undiluted stain over the film to cover them for 30 seconds.
Wash the films and decolourised with methanol for 30 seconds, and wash again.

Re-strain the slide with undiluted stain for 90 minutes.

Wash the slide under running water, dry it and mount in immersion oil.

3. Giemsa stain for innenkorper.

Air-dry the slides for 24 - 48 hours.

Dehaemoglobinized in water for 45 seconds to 1 minute and let it dry.

Fix the slide in methanol for 30 seconds.

Stain the slide with 3% Giemsa (3 ml Giemsa in 100 PBS pH 7.2) for 1 hour.
Wash the slide as in Method 1.

4. Haematoxylin stain

Dry the blood film (for at least 30 minutes).
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- Dehaemoglobinized the film in water for 2 minutes and let it dry.

- Fix the film in methanol for 30 seconds and pour a few drops of concentrated Haematoxylin stain
before the methanol dries up.

- Immediately warm the slide over a flame, without boiling, for 2 minutes.

- Wash with tap water, dry and mount in immersion oil.

ACID PHOSPHATASE
Slide : fixed
Stock solutions
A) Pararosanilin-HCL Stock
e Pararosanilin 1g
¢ Distilled water 20ml
e HCl Conc 5ml
The pararosanilin is dissolved in the distilled water and the hydrochloric acid is added. The solution
is heated gently, cooled, filtered and stored in aliquots in a refrigerator.
B) Sodium Nitrite
¢ Sodium nitrite 2g
¢ Distilled water 50ml
This solution has to be prepared Fresh or made into 0.4ml aliquots and stored in the deep freeze.
C) Veronal-Acetate Buffer Stock
e Sodium Acetate (3H20) 3.88¢
¢ Sodium Barbitone 5.88g
¢ Distilled water 200ml
D) Naphthol ASB1 Phosphate Stock
e Naphthol ASB1 Phosphate 50mg
¢ Dimethyl formamide 5ml
This is put into 0.5ml aliquots and stored in the deep freeze.
Preparation of incubating solution
o  Pararosanilin - HCL (A) 0.4ml
¢  Sodium nitrite (40mg/ml) (B) 0.4ml
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Add the pararosanilin drop by drop to the thawed sodium nitrite, shaking well after each

addition until the solution is corn-coloured (leave to stand for at least 30 seconds).

Naphthol ASB1 phosphate (D) 0.5ml

Veronal Acetate Buffer Stock (C) 2.5ml

Distilled water 6.5ml ,Mix these together well and then add the pararosanilin/sodium nitrite
solution. Adjust the pH to 4.7-5.0, filter and use immediately.

Method

Incubate sections for 10-60 minutes at 37C

2. Wash well in distilled and then tap water

3. Counterstain, with 2% Methyl green for 15-30 seconds (haematoxylin can be used as an
alternative)

4. Wash

5. Dehydrate, clear . Mount sections in DPX

Results

Acid phosphatase activity - Red
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