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Plasmodium falciparum Oqp:
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Plasmodium vivax Oqp:
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Plasmodium malariae Oqp:
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Plasmodium ovale Oqp:

(78%@0308’9?%34{]’)8

T~

SOC‘O Q00 ¢ O o N\ Q_C QG o qOC‘° Q00O ¢ C 9 0 o ¢
P. ovale G S?QCe,GODOOOﬂ(P%lOOO?GOgaS’DO’_EIéOC\?OOU)C@CQ&)II P. ovale 8?800603’3@%(?%'[(7) (EBQGOIT) ?Co) O@O?@O’)

N o Q c c (o c Q C 0(‘ C e 0 O ¢ ( . [y
OIPQBORSOREOPSHEHEIODIP$HCEINASDIDGOO0DO <GS’DOOO)I QlElealc elopleniew P. vivax 0pCEOREE20D
. C C Q C ( () Q@ 0 O ¢ c () c c Oq ’T‘
P.vivax 0CEPMNGHEI0D eog:§emm3;§@:cw@: oeo?e?moomcoo@: 0RPEIVIIP$:Q[ARQ N 3260
C O Q ’] f C (N . 0] Q (N (o (N C (o (
oago?oaoo[glo Il James's ehlopllieHevies) P.vivax ﬂeog:§8wg?mmawoomsgﬁs@:cw@zoo@u
[ C C ) C o co C
0pCEORAE0D Schuffner's s*;o)mqp,oom@,@a ev[Cevelrlebletlaisallsevien]
sgeqogféq@ooéu

P le Sa80S8: 2881050325 55031500305 e Tons . S8:08 Q
. ovale & B?GCoGODOOOﬂ(ECglU)CffGOgoS’D(T{I&)C\?(DGO UA)CGqu(L)II D00 .,(B°OCG€10(DG;?GOQD

9826083«%8&{]9203@03\38(?%@2 %§G§G®0@?$3Eﬂ02§1®éll

v Aui)
L5 o g
&I e Y
P le Q Q00 C . C [ P lq'o 00 Co
. ovale & %COJGOQ’D@%](E%‘[O’D(GCDoC(DGCDOOgCo>I . ovale & ?C(DGOQ’)OO%](ECX[OO(BII

eog:$eﬁy) m§é3003@:€jd\aec}§oaéu James's
m@o%qo:emo&g%go eogqoaé(r?)ooo%@[&n

— = =
James's Ezbleplliakep)

GOgﬁn%BEﬂO:%gG@gq@QJII@’)@OS%GO&Z%BCD?C&JSOD’J
@Sq&)éll &)C\?O%S’DGCI’)S&%.’@SSS’DQ@C%GOQS G@’)g
(550565




Laboratory Manual Page 56

80’8({]’)3(??3&{]’.)80’%6@]’)0{](73@8@1

P. falciparum Gametocvte P. ovale Gametocyte

: N

' P. ovale Trophozoites /‘
. :

>

(Y

P. ovale 10083& moaéP vivax coQB3G|090009600:c000 60230080 oOSGOTOOS@% O 6E2030005 P. malariae
: B 00p5P. i tcobgo eopraagbeocfobecliopbigapn giodoops P.
N QO _Oo¢C C C C (o]0) C C c__O N
039900000p36207 cytoplasm 20pS nucleus §CEPOCYM4P0PI : P. ovale @@e@oczo?eogzsocrﬂ

500305058[F35g 00800558055

P. falciparum Gametocvte

P. ovale Tropnhozoite

meoTaocx%rﬁL?cf:qﬁooRooéu P. falciparum éwo(%cglogcﬁee%qeqlnaoc%ﬁme@ﬁgo POTG ++ and PFG Rare
[ (& . 9 0 0 ¢ O Q cocC (&
@omogn P. falciparum &08 a?mo?%oooagoeog@cc?coogn

P. vivax Trophozoite

P flci arum AooS3E00encOd oS@*’eoo"coSeoao &3m0 39@8@ 20051
Jaicip UPRPYEFICY L ge: ORCI326 RN
P. vivax@ﬁoo%c%c%[U%Qfos%e&@:ogeqoog éqeoooeog:f%esggog?o @z@m @:eoao nucleus 33&;_)03%1;_’)0%@9%@030

o (& ' (& [0} (o} C C e (o} [}
cytoplasm qienteell Schuffner's saoamedo:(n)gﬁm@og éeogqeoaom@:ceogce@cqeeuu



Laboratory Manual Page 57

c ¢ c ¢ ’]
ODC9§3®O (O) SOCG@GOO’)(T)GGTJO

eoge@eoooogeqf)(;]ooé 8(\)0?103003%%@(7)78 (Filarial Worm) o?eaTeooo m&ﬂzcc[)):eﬂoch
@8@0T(7|)L:®0%oaén maogeep(f)eoao 8@081@003%@(618%9303@0 @%‘%q@o@@o saooozcﬂg (Lymphatic
tissues) 006800091 GE:0° Aec0SE0078:e0I8i0nz000S cad: co Coo%@&m&; Ogeoooe@og PGPS
RCCHIRN GLOPClG e QAR €98 O 30RCEHOY R (R

o o oo Q. Q. __C Q e, Q Qo C ¢ ¢ _oC _Q
([)o®®oODO®®G®OoOD@§goC\)®o§QS’QO|)L C]CoUBoO?@@oOD() (D(DG@.,%COD@II

GC20,000 gmaﬂoz@q)(ﬂ%:@n%ogeqongoaé:(?ézsooﬂ? Anopheles 39(5]3908@8@0008 saéi”:

Q [ e ¢ (S (N
320708 Q 6{”8@@’)9(‘?2@@0()@&1’)(7)03@“

GGT)(S](\D(QGD’J qs

- 9 Qo o cRe, . Q Q oRe
eqoo CTRSQ)(D@QGOD’JCRQ?’)S’DQILODO ‘3’9({]’)8@@’)@@’)0’)@@08?? 89@@’38’9@0§00’{]C[§08 320
Q . e..Q0Q Q @ Q
a&)@ GSOn®c§=&PC€10CD(73CUDOQ{IOQ<U?G®0@OD@II

- . Q 90505 388288 8 3585358%:e s ScrS:e0dS: aSoomisd
gﬁORJDOOGGTJO OD@ COC%(;@?CGOD’DB’DO 39@0)89(80060 020 6039(\)806(7) C3 GICCD’Do%Q

S8 Q ..o _.Q Q [, Q Q SedleodonsS

G@C\)O’)S’QO Qﬂ’J:CfaJCGOQ’J(\D@26(‘0’)(32%@@620082603089@‘[@@02@@60 GO0 OD@II

- Q. Q S88:/03:0m:0005(aS el “sod 57 3 Q
OOCST.).,GOD’D@OBOZD’D?’D G@GOO’_)OOGS?’D(D([)CQ@QGO.,CD@@(DQOﬁ:ﬁ 0 G@G(X)’J O?ﬂ@(fl)m

SOSGQGOOOOSGQ’J(’)]O?GGTOD@CH
qué]ﬂoe?eogo?o%@&

Q Q C "] C o _C Cc_C C C [oYoXey cC O C 09 9
@cooqoaon&:@meqoo CD@ GOgSO?@@ﬁODO@@G@Oﬁ@CﬁSQ’Dﬁ@CGU) ﬂ(%ca)@n cfm@(ﬂecooao

(eosinophils)qo%gﬁz[g@&?wé(ﬁmézeogﬁ%goaéu

Gogzq?ﬁ{c?ocﬁqqalo?%ooquq%sgemo&a@:eooosgéﬁ?o PO 00200 q?o%ef %sﬁso% 0G:00 §051 SDUA)& )
ej eogssgora)g: %cﬁa%gmo?poo cpe%Sﬁccé:medo:a@:&ogemom%%@@wé|| meﬂooél oooe;%?(ﬁcﬂo:fé:@&@o%
eaoa@éog&oé:eogﬁ%gooéu

6028 8’9({]8§?§00% ®QS:ODS®O%G®O§S:€@[C\?8€1$G’DO§U% (ZI(%SQS@O@§%6q088§3QOOgSQ?$SDDS@§ S)(Yg

Q. Qo Q_ . Q__<CQ . Q9o o Q
(.ﬂgo?u®80330®®6800ﬁ[§[030OD@GDOO(B@ Q{I’)OGOD’DGOgu@O’)O?GgoQJODSD o[glqeo@gn

3oBedo0ncdadeacdiyy) 059§ an§uoooptecdeqpdlgoapopt-
" codqPRieCREionagEaacp§(o3ienioopdi joo © Qoo um g5y 805s§8condunn

S?({IFSDOD’DSGOT?U)éﬁ @SGOSO\D@CII

- Q. Q. C _.N.CQ . Q,
quO.POO\D@GogowmquomggCo@G§GQI||

- e, 9, ¢ 9.[2.Q . Q.8 _.[Q (e 888 adlosS Q8. momn L
Cf%O?;D@ X 00 m§o@@?§maao[§g (([) ®°O>[§C§CGC\D (‘OGS@’JC@&)’JQO\)@II

Q C‘

o%@c?omesaocﬁ eog[g&}spo%& X GO O%e()?dc) X 000 3’9$3@é?$£(\%3
((L) R ‘?8 Q08 )ﬁw(ﬁ?oggj%a?@[&n

°

OO 8 8080%900’_) S X 00
LA S L e
¥

o5
o 3{ogebghoBopgtlstad .

%()88%8(\%%03’)(5 %8@0360&’)@%08(\)08(’0’)’)&{]’)3?0— \




Page 58

Laboratory Manual

S @’DG@O O G]CD@II

c C N c ° o O c [
oll sgecpomc:@gj soeqoceqpeoooeooosge@ 30200 03205 §®wmc9 s0nS0
N '§J|lmogoa(8)(rof o%mo& 20: @ﬁ@gocr?ooooeaﬂoogo? %)8602 @paén
Wucheria. bancrofti
R
Sheathed i
Microfilaria s o8
,,.g.v 170-260 x5-6 pm AEF ?,_{-"l;iL
= P ;,-/ Two discreda -
4 'f? nucled in tip
- of tad .
Brugia malayi %i*‘-' ‘_-"!E*ﬁ
Y
\ Tallpo"1ed
o frea from nuclel

C oy Q e\ 0 O ¢ 00 @9
sqEieqC ”mmw(o))o? [Zeallqiclew
(f_)ogooéora)geog Qe Sheathed

LB G)J soecﬂeooocsgoglooceogq GODO% @% C\)’)q&)’) ?@6(”(3% (BOC)CID’J?[%’) ?’J QIO’)

& 00 Wucheria. Bancrofii o3 x go 928:
32600E64607960773266:0: §C §)|00c3

—~
on

~
3

[QV]OV]

¢ 0¢ Brugia malayi o? X 000 I @é?ﬁ%o%q? @Eeogoqc}
53 qoc8e0(8) 582 § w@@%@ gl



Laboratory Manual Page 59

Q Q q ° c <
OC\)’JQOO’JGI CDOODODGT.)O)(TJO:?:

C Q Q Q C C C C [o] C C C
Oll %C(DG&)O@C\)OQLDO(Bﬁ@CD’.)C3Q{I’D§OD@ (UFI_FODCDGQ’D(S.]OQQ)GQO’DCGCDO@CQ(YS]COD@
(DE)L;]Z(?SL;]GOD’DC\)LC% 6088(7%6051083‘?3 c00D 3’9&@8@0’5] 889%8808@61’)08080303@0H
o ¢ 09 Q C ¢ (& c [ Q q QO ¢ ¢ o ¢ (]
JII ?OO@ﬁ]@(\)’)ﬂ@’)(fr?%@moCGCTJO’)GOD’)@CGO’)’JCOC)@ CR(B‘I GOgS(’Y?QPOGl§O?OOGOQ’)S’D@
CI%C\?G%GO%?S?(TK%:O%O%(TSO%SK\%O%OD@OH
00 ¢ 0o Q C C C c_C C C [ [aNe]
QII O(BQEOO@%](BCD’DQOD’DEH’LOJ@ eogoc?@omﬁogcoceqomogooé CDQU)O)O&I”@UCO%G@G C\?\I’LOO’D
mgogecp(ﬁeooo O’RZ(D(YC)%SGOD’)OQ%G(TS]ESD@(%O%GQ’D(Y%%O%OSOD@CH CB’DQ&()SGCTJO%GOD’J(%C\)’)SODO
OD$@(Y§]8Q{I’.)2CD@C %82%]39’)2@(3 9—@ %0%890308%1800@0%)103@0H O%GOD’S OS %&\)SD(I)OS O% @O’I)Og
C C O (9] o (e} C
qcoﬁmY§?%§Zgo’)®gﬂG§Gt‘)mg€” (& [ (& C .9 (S (& Q
9|I G’D(&ODGCTJOOGOD’)@C\)’JQCDOOQ§GO’5]C%KI’.)SOD@ 86“’)33’9@@@0?00(\EOGQJH qCSO?;D@%CODGOD’)LL)S

o]

comoEeants QP (microﬁlariae)(r?)o?ogqgoaén

i ?maﬁ]@moqwooo@eog m@om@c ogcooeqpooej s 0% | §®mwmwmﬂcq0mé
e@ecooagn qo orf oa@ oﬁocﬁ@%ocr[)woomc @ o0z saqwecpoo@c eﬂcooeeﬂu

G @ceoﬂc?eog GQS]O’)O.B eg?o)eogcqc orfp?o?o%cfooo ote @Q@ﬁwoaqoaommmmé%%geé
@ oa@n @8@0’38@&%{5@%&\30%@0%0*@3@0 @cczeoﬂ&ﬂozeogz@oﬁ(ﬁo%:@é C\?ooz%é:?
008§ o%oge@p(ro)é eqo&oa:@&e@%Seooocogzecﬁ]&qp:o?gp@ém(qgoqumﬂﬁcﬁoaé||

THE LIFE CYCLES OF VWUCHERERIA BANCROFTI AND BRUGIA MALAY!
(LYMPHATIC FILARIASIS OR ELEPHANTIASIS)

The juveniles migrate to
the lymph nodes, grow to infective juveniles
sexual maturity. when it feeds.

=

The females produce
microfilariae which end
up inthe blood stream.

The mosquito injects

The vector, a mosquito, The microfilariae develop
ingests microfilariae when  ————p into infective juveniles
it takes a blood meal. in the mosquito.
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CONVERSION TABLE
Reading on disc A or B g /100 ml

20 3.3
24 4.0
28 4.7
32 53
36 6.0
40 6.7
46 7.3
52 8.7
58 9.7
64 10.7
70 11.7
76 12.7
84 14.0
92 15.3
100 16.7
110 18.3
120 20.0
130 21.7
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Date.. 6/4/99...Pt.No..213..Lab No..303
Name..Say Wah... Age... 16...Sex..F
Address.. Camp#3..Speciment/Test...M/S..
Information... fever and chills...................

Result ..... PFT.3+...3% of RBC
Parasitised ....oeeeeeeeeeeeeeeeeeeeeeeeeennn.

Request by...Kyi Shwe.. Reprt by..Luka..
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Date No Name Age | Sex | Address | C/O | Group Result Sign
27.3.99 22 Ko Ko 20y M Camp#1 C B NF PK
23 | Naw Paw | 10m F MC O A PVT(+++) KN
24 | Cho Aye | 7y M KD 0] B PVT(+H)G,S KN
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Material Amount per Amount used Approximated of Remark
pack per test test/pack
Immersion oil 500 ml / btl 0.15 ml / slide 3000 slides / btl
Giemsa stain 450 ml / btl 0.5 ml / slide 800 slides / btl 10 % dilution
Abs. Methanol 2.5 liter / btl 100 ml / time and | 25 weeks / btl Rainy season
1time / weeks
Abs. Methanol 2.5 liter / btl 100ml / time and | 50 weeks / btl Dry season
Itime / 2weeks
Carbol fuchsin 450 ml / btl 5 ml/slide 80 slides / btl
Methylene blue 450 ml / btl 5 ml/ slide 80 slides / btl
Acid-alcohol 3% | 450 ml / btl 10 ml / slide 80 slides / btl
Burning alcohol | 450 ml / btl 5 ml/slide 80 slides / btl
TB slides 72 slides / box | 1 slide / test 70 tests / box
Tissue paper 1 roll 200 slides / roll
Filter paper 100 pieces / box | 50 slides / piece 5000 slides / box To filter the
water
Silica gel 1 kg / bag 1 kg / microscope | 1 bag / microscope | for 6 months
(Desiccant) for 6 months
Blood lancet 200 pieces / box | 1 piece / test 200 tests / box
Malaria slides 72 slides / box | 1 slide / test 70 tests / box Slide can be
re-used
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1. Microscopic Diagnosis:

Bench Aid Series No.1 Malaria
No.3 Filariasis
No.5 Meningitis — AIDS — Gonorrhoea — Syphilis — TB - Leprosy
No.7 Blood: Normal — Anaemias — Infections - Leukaemias

Available from Tropical Health Technology, 14 Bevills Close, Doddington, March,
Cambridgeshire, PE15 OTT, UK.

2. Bench Aids for the Diagnosis of Malaria, Set No. 1 plates 1-4 and Set No. 2 plates
5-8.
[lustrations by Yap Loy Fong. These teaching Aids can be obtained from:

World Health Organization HMSO
Distribution and Sales Service or from P.O.Box 276

1211 Geneva 27 London SW8 5DT
Switzerland UK

3. Plasmodium parasites pictures were provided by SMRU and by the Royal Perth
hospital web site: http://www.rph.wa.gov.au

Note:

World Health Organization, Thailand
Dr. E.B. Doberstyn

WHO Representative,

WHO, c/o Ministry of Public Health
Samsen Road, Bangkok 10200

Tel: (02) 5918198fax: (02 0 5918199

Distributor for WHO publications
Suksit Saim Co. Ltd.

113, 115 Fuang Nakorn Road,
Opposite Wat Rajborpith,
Bangkok 10200



Laboratory Manual

Page 102

G:p()rcﬁaoo%og) ( J) ogéz(ﬁgloaoqp:

0,

<
(o8]
o

cQ/

c_C C

C\EO@SO’DCO)B C O%g O%(%OD’D G{I’DSB’QGOO’DO%B’DQ:)G()SGOD’DS’DQ?I%@GGY)(D@ 39

C c [

[>

C

C\DO’J(Y{I:?O%@ 3903 C\P %C m(ﬁqﬁ@o&?o@é EﬂO oﬁ))?%mc%oa)o?ogme:@@q@én

on

C

3’9&?@ 8(? O% GO)’D(% é@@%éﬁl? @CY?C@ QfO)U)@

mo%:@paéé]o%@@:ogé:eﬂo:?o—
dcBobogoS:

Burning alcohol
Carbol fuchsin

Concentrated Hydrochloric acid (HCL)

Ethanol 95%
Giemsa stain
Immersion oil
Hypochlorite

KOH solution 3% (diluted form 30% KHO)

Methanol absolute
Methylene blue
Rubbing alcohol
®83038®o%eao: 88%)8
Alarm clock (in minute)

Beaker 50cc

Lancet

Brush, soft hair

Clay sealer

Cleaning gloves

Conical tube 12-15cc

Cotton wool

Coverslips, square

Cylinder 100cc

Dropper bottle, brown glass, 40-65cc
Filler paper 24 cm diameter

Filter paper 12.5 of 15.0 cm diameter
Forceps

Glass lid bottle 60-100cc

Glass rods

Hand-centrifuge

Label sticker
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Lab request form

lens paper

Matches

Microhaematocrit centrifuge

(electricity needed)
Microhaematocrit tube heparinised

Microscope slide
Microscope slide, frosted ended
Needles 20-24G

Pipette, graduated 10cc
Rubber bulb for pipette
Silica gel

Syringe 5 cc 10 cc
Slide box

Slide drying holder

Specimen container,
wide-mouth pots with screw cap

Spirit lamp
Staining tray
Tube brush
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Alessio Panza, Migrants: HIV Testing and Counseling A manual for IOM counselors,
International Organization for Migration (IOM), Bangkok, 1994

Basic Laboratory Methods in Medical Parasitology, World Health Organization Geneva, 1991
Jeffey & Leach, Atlas of Medical Helminthology & Protozoology

Manual of Basic Techniques for a Health Laboratory, World Health Organization Geneva,
England, 1980.

Monica Cheesbrough, Medical Laboratory Manual for Tropical Countries, Volume I and 11,
Tropical Health Technology, Cambridge shire/ Butterworth-Heinemann, Oxford 1994

Radomyos Prayon, Tangtrongchitr Anchalee, Looareesuwan Sornchai, Chongsuphajaisiddhi
Tan, Atlas of Medical Parasitology with 456 colour illustrations, Mahidol University, 1992.



