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

Narathiwat Province, Southern Thailand

Theerayot Kobasal, 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, 3Deparl:’nent 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
ul = microlitre
pm = micrometer
mf = microfilaria
M = microfilaria positive
L = Lymphangitis
E = Elephentiasis
Ag+ = 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
Acanmochaionema dracunculoides | Dog Alfrica, Asia, Europe
Acanthocheilonema recondifium Dog Africa, America, Asia, Europe,
Australia

Brugia ceylonensis Dog, cat | Asia

Brugia malayi Dog.cat | Asia

Brugia pahangi Dog, cat | Asia

Brugia patei Dog, cat | Alrica

Cercopithifilaria baineae Dog Souih America

Cercopithifilaria grassi Dog, cat | Europe

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

Dirofilaria repens Dog, cat | Africa, Asia, Europe
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- 0-% 1)
msdondting

1. diefduTafaudsaiin Souddusr aonududu 1:20 & 1 dav + Svlled PH 7.2 §1u3u 19
du) founny 10-15 wid

2. nsasron 4 114 Objective 4x 130 10x Tavgausiaalad ilewumensa 19 udmay
Fonua maasdorsiiavoamensa e10ld Object 100x WioANEA immersion oil a4 l1lie

s rHANGITA

MIAIIENG

Microfilarial morphometic : 159 WUNYIARNUUANA NI ZN I B.malayi AU B.pahungi

A207 Morphometic #9138 1A NI MBI Tozduaves luInsHaiTe mufifinsinuds
A1519%

M50 7 eunnanszuawens InlasWouSe viia Brugic pahangi B.malayi sub periodic

Tae 5dond Innenkorper (’iﬂ*ummi’]u"!uﬂsau : Um) @

wuaide
TEazOen B. pahangi B.malayi(subperiodic)
Aunde (%) 205t Aunde (%) $aaserin
Srunesiian 15 15
ANUYIAIAD 244.3(235-260) 222.0 (205-240)
anunheuSnuiunde ded 1 44 4.0
anuenuinaiueder defit 9067 7.5(3.4)
sasidu o1 e 21: 1 19: 1
Aurulszam 55.9(22.8) 53.60 48.3(21.8) 44 - 56
¥0IYLNY (Exceretory pore) 76.5(31.3) 72.82 67.0(30.2) 61.76
A uduviemufiueims 123.5(50.6) 117-135 115.5(52.0) 107-125
Qﬂ’éﬂ’(’[ﬂﬁﬂﬂwlﬁuﬂmﬁ 176.6(50.6) 117-135 146.2(65.9) 146.2-158
NNININ 204(83.5) 195-215 181.6 (81.8) 168-197
FAANVINIGNEMUAUDINIS  53.1(21.7) 44.63 30.7 (13.8) 24-34

A3AATYD Innenkorper ++ +
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M3HOUT Acid phosphatase
E 4
1.35v1imsv9aae L Inaiiu (Dehaemoglobinization) 51 9zAB¥ABUMITRUTTUH
(q' [ :g o ilcg ' a A [~ A [
mazd laaikuvyaumsteshldiunszanazaaninla@itissnniadeauaguda )
2 o g o 9/ LY 19 a ¥ P 1
wennnisiansanusnualad 1318 Taeds ludoud dunouiisail
T St A L = 3 o A =T =
- ua laandeauieaiinaslnhazerauiu 2 wii viewandd luTnaduznua
Ta
a ' Al a =] 1
-1ha'ladgua’ladasly aceton 1y 1 ndrs i saiindy 1915 nude Ty
2. 35 m3deu Acid phosphatase

msuama &

o USHUN Acid phosphatase activity 12AATLUAL 1AY

o Brugia malayi AN excretory vesical, anal vesical, plasmids

o Brugia pahungi whnmNoUAaDAdIf?

MWA 17 Brugia malayi dou acid phosphatase



i 18 Brugia pahungi oy acid phosphatase
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waduiiumsdrsrefa lsanhdalunmn luswmdausisnea esouna$iuau 2,515 67

T 4 $une vasdandaunsnaldun gqluahd szuse dioq uazminly wanisasroWdumdeany

J @ [ o o
WWOWUS Brugia spp. VI 104 A7 (4.13%) Dirofilaria repens 76 A1 (3.02%) Uag Dirofilaria immitis

261 (0.2%) AIN15199 8

P A & 4
ATHN 8 wamsm1znaaﬂﬁ1iamm'ﬂuwum

o/

fandausisne w.a. 2546
} ] PR Brugia Spp. B.repens D.immitis 3
WHIA 9UND PR ”
o o 0, ™
# (%) ¥ (%) MO g (%)
ws1IENa ’q"lmm?l 792 82(10.35) 29(3.66) 0 111(14.01)
anly 758 14(1.85) 21(2.77) 0 35(4.62)
TR 621 16(2.58) 19(3.06) 0 35(5.62)
iing 344 1(0.29) 7(2.03) 2(0.58) 10(2.91)
5% 4 DUND 2,515 104(4.13%) 76 (3.02%) 2(0.2%) 182 (7.24)

HAMSARMINNIII9IIADA15I0UNT Brugia spp. positive 104 #aluduc 4 sune vos

2 ¥
TidausiBna annsedanmumzidenld 27 & esnindumsiGoaldes uualidusunsgn

' =} ' = 9 o o ] dy = ¥ oA
Ay m"lummsmﬂmn‘lﬂnﬂm’Juazmqmsmmw"luam“luwuwmiwmmgﬂmsmmuam Hamg

~ L ‘='
AUUUIUAINITIN 9




M350 9 HAMSAAMINNGINIIAOATI1TINNI Brugia spp. positive Tuitufi

WHIAUTIE N VA, 2547

o 2 L1472 Brugia spp. Positive LLIJ’J‘#IET‘Imi AR
29199 2UND . .
(a17) 1009 (a17)
= 1 =
uIINA g lnaha 81 19
anly 14 4
TN 16 4
3 39UN0 111 27

a | o o = 9 o Y o d =) a
nINMIAMuIzIReAILaz i lan@eadeui i 27 d1 nazsiuInilsudoad

o o =&y o ) u =y =1 o o 1oy o =1 =
aunsodhuiidudeanazasranu luTasianSvarnuuisiuau 24 Suaiisudoasinuyfiog
o P = . o o A f dy @ 1 i @ w
119U 21 Nansadond acid phosphatase F151 Jyminvdooulmifseaarodrhoieduia

9 Sy Y a o I o o w 9 ' '
anuiou alaan liansodevdadorniluramininns dufafunnuZous = niemsvudauny
il dauildudeasinuuiuam 21 Fuilerihunasi3a morphpmetic Tu'luaflarFes o 313
o 9/ d? A ] [ - A Aa v o i =i 9 a o
a1 uazramstouruioibenioaivizvoslulasflarSofieu vl acid phosphatase Hozdouind \

o] = o P
HA-TU F19ALDUAANIAT1T 1N 10

o [ add . % . Tl = =t Aa .3 IS =1 aa
M99 10 HANSIANIUIT Microfilarial morphometic 11 IasHatsoninuunaaseilarselusssuman

IHIAUTIT N

Body length Body width

(188.87-222.20)

(4.36-6.54)

No. microfilariae Innenkorper
examinated at nerve ring length
1 20 169.70+9.45 5.34+0.68 25.27+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

(16.66-33.33)



.:; a g =, » 5 . = Ha g o = g ad
5199 10 Wan159aA2873% Microfilarial morphometic lu TasHa1Ssnnusifidadefladelusssunas

WHIAUTITNE (51D)

No. microfilariae Body length Body width Innenkorper

- examinated atnerve 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 25.2743.36
(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 31.6244.17
(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 24.724£5.25
(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)



M13139 10 #aM33AA2875 Microfilarial morphometic 14 TasflanSvninuuaidaselarsolusssumai

JMIAUITITNT (519)

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 5.53x0.54 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)
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397138

nenslsahihafinalun

vianansAnEuNes Isanthia hunnvesiimiausine wusiia Bmalayi, D.repens
WA D.immitis $ova% 4.13,3.02 tag 0.2 MUEEY NUBHTEAGe B.malayi WA B.pahungi 6 #2
M3 1975 morphometic ua219Ha11ANITAATUDY acid phosphatase ﬂhﬂﬁuf‘fummgﬂﬁmﬁﬂﬂ% ¥
TumsduwunriiavesluTnsiarFeldiluedad msz lu Insfadoinesiiaansa l98nyasma
dugniinnfaunsaszysiiald veriialulasiarS ofan acid phosphatase AdBRL 15
D.immitis AGWAY B.malayi Uz Dipelalonema reconditum A8WHY B.pahungi waz3 i Tannes
Tsmﬁﬁnﬁﬂiwammswﬂuum 8 wila ldun B.malayi, B.pahungi, B.ceylonensis, B. buckleyi,

o 3 . (2425)
D.immitis, D.repens, D.tenuis, W.patei

Zé

4 = Y ¢
2N 19 Dirofilaria immitis 803 acid phosphatase igﬂﬂgﬂﬁsammau'lmu acid phosphatase

! y oy
7N 20 Dipelatonema reconditum 80NA8 acid phosphatase

v ¥ &
yangnasywue lul acid phosphatase
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wnTumsdaTsalunguitarSsnnuuagau

B.malayi ‘luumnﬂuﬁmmﬂ?ﬂmu'51ﬁ1msnuws'mzjﬂuﬂu"lﬁ a9U B. pahungi Tifimsway
msfndeviinifulusssuna wivinswnumsfonhidl 1960 fiszmmnaide Hnisnaaes
direct feeding L3 141gfau wuiw?;afrmmsmi’h"lﬂm?mtﬁuiw“luﬂu uazaseny lulasiaSelu
nawendmwnumsiefialsalunguilarSovinungau il 2000 Pampiglione S. ua Rivasi
F lddufiumsnunanssanssumsaaie D. repens Tunufinatulug 293 1995 - 2000 Tughanm .
5 1 Tswandthonulnidtnstusudriniiuge D.repens $1u9u 372 590 T 25 Uszmer Bal
dihelugaeery 4 @eu - 100 T wusnnlugasergunnnds 403 wulumouazndgeliuandradu dn
danenBanmiusmeludiuvesnioon Sthefinulueivaznolu @y Yo By winsenu
nwumMsAnide D.repens 11523 1990-2000 tsenughonnis 782 51

- 16974 Meningitis 11 1974 lusguadvesiile Tudumswun1s@aie D, immitis 3107 4
maq%”gi’: Towmsnanvmoudiiuato spermatic cord faWsAaLaziioIMs hemia niwrdaE
ﬁaﬁﬂmﬂmmé’ﬂ'wswi’l’ 1111A329WY immature male D. immitis T4 spermatic artery tazwa
Extrapulmonary leisions 3 ’Juﬁgﬁ Meningitis TWAUIEAY Eisinophil g4 e

- SW0RTUWY Intra-ocular AR D. immitis Tum 3 1978 ©”

- SWWWUWY Dirofilaria Tugeaviesstousn U 1979 lumsimmmosndijuiidedian
vziialen @
- SWNUMINY immature male Dirofilaria repens Wiourienngtaomdgening o1y 511l

s

Adwmdanen @

- 51697 Pulmonary dirofilariasis 3 1989 lwfinanesiduims

awv d o . a & . . 3/ v A o
- TBNUNTWNUNNTANANIY B. ceylonensis NaDNN (conjunctiva) vagT1emaTaam
P a o dyw LY ) av d o = dyd ) @ a .
11l 2000 wengrilatidnnulugiv Fawnsauavieviiadiinnumilousuriia W.bancrofi non
ANULUANAIAIY DNA prob tag IFAT®”
- 90974 human hepatic dirofilariasis 310650 1 2002 Tugihemesrunma Fllwsedi il
= o ' 14 4’ & o ' o_&t o 1o o 9 df :sy
9IMsueAIRAUnA uaasNRUIoNAYNINMIATIIs IMolszdil ndsmsidmiidewleiionn
a " a x4 -4 N a 4 aw .
uazAutuMIMAgFuiile nufidunatweuileliiions uazwunnifinauuni uaziions o
#107% ELISA WU anti 491 Dirofilariasis *”
- $7697U Pulmonary dirofilariasis 1] 2005 $1waunade 819 557 MdrTumsTaudae
o o dy o LY Q’ dy =
amsileadniay mondimsasianuitessnlulen nasmsmdanseduilony luTnsiaSolu
QU Dirofilaria o
a ' = 1 o/ . 4 14
msifalsalunguilarfearnuuagdau ausindlu accidental host vouFo N2 sndu

4 \d ' a » ¥
B.malayi ilu zoonotic disease AINMITIVTIMMBAMITIzHL LU T umsiRaTsafifiFoarnuun
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1 ¥ -4 1 ) = [ { 5 LY o i A L3 o G’I‘
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sl
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nsaugulsavhdedriuedtsiidesduiiumsislununazdad uazdsruiveinda Tidl

dnomwiluslsalumsinm

Haymilunmsaugulsn
Diethylcarbamazine citrate (DEC) dundaw Tsahdhs (Drug of choice for Lymphatic
F 4
Filariasis) TuAU3MMIUNI1 50T Standard recommend dose 6 mg/kg/day (WHO,1992)"” dvis1iie
B. malayi fuilsgmuenaadeiu 6 Su fuwdasuailugaliuyvea dihydrogen citrate 11§y
¥ y 4 N = o
Fudsemu azaoi1 188 gadusy annsansznelumuilodens 4 187 swzesngnisauiy
Reticuloendothetial cell 1lszaninmlumsiidalulnsfiarSe uasvnzgadueenmala ua
t 4
Uszdndamvesniidewnsdun lidau n1sih DEC g lsnludasisu ny Gird) Fo1ld
Tuvua 300 m/kg AT 100 mgkg Arfuuiinuld a6 mg/kg Aaunsafdalylasi
o1 luseduBodsu® dewnszuugifuiuiiaeiu vennnfiuuasinezadou arsoun
senmmauANImILgT Ui 18 ez dsfidessy Tretrbslums mmuamasmsns
o P o o d” & kY aa o as A 3 aw '
fomntuniidudadifes fevedeuiluTtasasuaztszansuveniy feswinunnswesdus
a/ A Y a Y o & ‘oo °
9199201 UBGMITUIARA Pulmonary artery uazdiims 1dnalignTshduniuiinsnazsauun

dunvzaane ligadulu walei Iuwnmeld
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1. WAN1IATIIANI Microfilarial morphometic 910 1 1AsNaS 88 1uIU 313 fI91A09
21§ WU ANO1IEFURAY 195 + 18.92 (144.33 — 249.98) Um AN euesd 18 afisz iU nerve
ring INAY 5.25 £ 0.85 (3.21 — 7.49) [m A4 innenkorper INAY 28.56 + 6.08 (11.11 — 44.44) Mm
weuivusudoyamsied o wuhluTnsanSeaundsdaogluwiin 8. malayi 91nlulnsfarse
$1u9u 313 @ uazlilulasWarSod o 6 @ (uwa No.1 TuTasHarSe 120 #2, wwa No.16 lulnsH
2156 1/20 @2, 43 No.17 TuTasHarSo 320 #2, uwd No.21 luTnsiarSe 1713 #) A5 innenkor 417
> 44 m ﬁ%’ﬂag‘lumﬁﬂ B.pahungi (dadu¥ovas 1.92)

2. Wam3ns2980u acid phosphatase WuTmnFIRATMTouiL luTasHaSoves
B.malayi ﬁﬁﬂﬁﬁﬁ'ﬂmﬁﬂ amphids, excretory vesicles, anal vesicles, plasmids mailuaiia B.pahungi 9%
AntiiounaaAdIda

3. WamsfAny13133 Microfilarial morphometic I8¢ acid phosphatase staining WUI13A13
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MANUIN

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 m 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
¢ Pararosanilin 1g
¢ Distilled water 20ml
e HCI 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) 3.88g
e Sodium Barbitone 5.88g
¢ Distilled water 200ml
D) Naphthol ASB1 Phosphate Stock
o Naphthol ASB1 Phosphate 50mg
¢ Dimethyl formamide Sml
This is put into 0.5ml aliquots and stored in the deep freeze.
Preparation of incubating solution
¢ Pararosanilin - HCL (A) 0.4ml
e  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 6.5m1 ,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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