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Dhamabutra N, Suwankul P, Chongthaleong A, La-or-patanakul S. Technique

for laboratory diagnosis of infectious disease (Recent progress). Chula Med J
1986 Oct; 30 (10) : 1023-1036

Due to recent advances the laboratory diagnoses of infectious diseases
Jrom specific clinical samples has become more significant. Some organisms
can be cultured from the blood and other clinical specimens while others may
be identified microscopically. The ability to detect microbial products by the
physicochemical, bioactivity, and antigenic techniques, and specific immunoglo-

bulin M responses to infection have improved our diagnosis but also presented
new problems.
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lusds Hippocrate #u miiflasslia
faalfifaaandithe (hematodiagnosis) 1{u
o 4 Usensfie a339;

- Blood (red blood celis).

- Phlegm (the buffy coat).

- Yellow bile (bilirubin).

Black bile (hemolyzed red bicod cells).

ar s =3 =y
‘luﬂfaquu WWNENIIUTINAITIULDY Germ

theory waznalnfisrenielosfudeinsolsa
dadalasazidn UsznaufuiAuanuddy
lunmifiadelinfad elbudiudwazgndos 18
I#\Ru9 clinical features \{undnsndy nsld
clinical specimens mmgﬂwﬁﬁumarjngﬂ
58m3 T8/ ua3y (confirmed) m3ifladelsn
lunouusnlgndasuaiudrB iu Clinical spe-
cimens 7@ 39807 uiu “indicator” Fus

present inflammatory process @iiluag 9@

PNAINTHNIBAT

) G .

pd19lsAd Tu post inflammatory process
%38 post therapeutic process i A1TUEN
a € as I3 o 2 v nl

asrermidathlnaud gnlduates Balu
Uizmaindsdawnaediadszinelng fuse-
s euazifannduaunisldlay
LRk @nuﬁwLm:ﬁwaosﬁ:mmﬁﬁmmi'lm‘%aa
Uftruzdeeuin aziu lunsd post inflam-
matory process W clinical specimens 39
1455 n13n19 immunological means Giwoj A
s Qs 2/ 1 d‘ [-3 . .
AR U8 WeLlw laboratory diagnosis
4 p \ .. .

fsuysthuuusialy Tuussen clinical specimens
VIRRIBAUANI R SN NDATIIMIU 5L aud fe
lsndiadaiBalin 1Naavesfiesiuinnins sy
agnsBalumsaradunmiduinaueslsafaie

(blood as a diagnosis source)

Figure 1 Showing the strategies of Laboratory diagnosis for infectious diaeases from the

blood specimens(®®
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1. Culture
viable elements

2. Microscopic detection
viable or nonviable elements

3. Detection of circulating

a. Physical - chemical
b. Bioactivity
c. Antigens

4. Specific reactions
a. Ig M antibody
b. Immune complexes
c. Antibody rises

5. Non specific reactions
a. Hematologic changes
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@ ‘é b. Reactive proteins
l c. Sedimentation rate
DEGRADATION
and/or
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mnnnd 1 uaasliidulamafitienes
makealfianms lagdfnisdis 4 4eldidan
Hihoduassoil “$U3 Sumiznaden wie
14 microbial activity WorseTamsinisg la-
boratory, diagnosis

(1) Culture (Definite Lab. diagnosis
techniques) MTHENWIZIABY F1AT1E %N
blood specimens g lsiaud Auias s
fiu 1wlé 3R bacterial culture & (lu
mﬁf‘miizlkﬂvmﬁaaﬂﬁu“@nnﬂlt%aﬁavlﬁmﬂ

(2) Definite direct detection by mi-

[

croscopy luvnanydl JewaSralsanmeseiug
wsiaesliulénn v1esiie grow $liawn
aousuatwnnifiuAaroulumssnwldigs
unzthlslaudurarfieldidimaendon wie
nsaaldea MuLUL non viable form
afjm’ﬁ'u'luﬂitﬁﬁ""l,ﬁi”umﬁﬂmﬁmmﬁmqﬁuﬂ%‘ﬁ
VRbIRK]

nsldndesaanysal Seaziisslond
wu lsaldsse udu mIswuiu Plas-
modium species 317 stained blood smears
fioduilu definite laboratory diagnosis LHufin
wirhaz swsawzideate malaria 1A
sulunsdifidosmsmsuidemadefinuiiiu
chloroquine-resistance w3aldiiu dosorey
UszTdve9178710191n endemic area A
Plasmodium species Téalauin ‘vx%a@mma
mma‘uauaaLﬁﬂ@“ﬂaﬁumﬁnm“) VT ULAE?
Funsldfond Wright-Giemsa 1#an379119
wnsadinils lWlsdindWus Borrelia w3olai?()
M3l435 spore selection method TIp1ady
I¥uauuelate aferesids sdfnelsasire
sUodadesumu sdeasfaNdunTunazndes

Y v ] Y o
mavanys st Tsadaemaieajiians itk 1025

£ o o o a 3 .
anssedinliidudnw s sofves Cl.retani,
Cl.difficle, Tav'lidinsorduifaaiiu specific
indicator fful N 21)

(3) Detection of circulating cell com-
ponents (non definite time consuming tech-
nique)

A1N353LA7 sensitivity U89 bacterial
culture technique #a&14130 detect-viable
organisms 31n189@ (hemoculture) IU1@
dszina 1 dwndedesnd 1 d1/wa. S
mythlk (orders of magnitude) gauiiluiindia
a U . . .

#1171 microscopic technique \W312M13 17
microscopic technique a3 u clinical
specimen ¥10n71 10° ¢ /W8, azilu A15¥in
buffy coats preparations Ww8=@Ne28 direct
. A I o ﬁ 0‘(3)
stains LW?]G;] pathogens lagi21Aun aa’aqamiﬂu
4 A € 4 a Qo o
Seflszlemiuasnaiodafanaa fo

(3.1) False negative patterns e
mnanlifeglusany bacteremia

(3.2) Faise positive smear characteristics
& o . (4) -
N3 q N8 hemoculture negative'® (131z1800
AouldUfFiucfiorn wio & true bacteremia
daaniitens 10) wIeoududazldiiiondna

fi sensitive 31n W% acridine orange figma(®)

AUNANRGINGIY 1137 buffy coat

. A o s 2 I ' &

preparation 3afhuaudniudihnlsafiade
ti.d ad oA =] [
Afsnmziandfide wazd Uilnaudlunsas
VRenan* 1niin(®)

1311 direct buffy coat smear &4
WA RNFIRTUUN DI RA ALz B98N 1T
ﬁ}ﬁu‘n%‘t‘l Borrelia w52 Heamobartonella
AULMNIEFInTU specific blood parasites
yerdial?)

* high concentrations of circulating bacteremia.
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Tuursed amanzdmugihodu s¥ny g
sepsis ﬁ'vl,ﬁﬁ"umﬁmﬁgﬁuﬁémﬂ'wou@i‘l&imm
Miluez1s?

(4) Non accurately predict the cause
of infectious-disease.

n3fay Wright-Giemsa-blood smear
Un@ ﬁan‘mjwmmﬁa@umﬁﬂs:mwauﬁmﬁamn
Tapndesranssast uaziiluassnd 1wt
types 799 inflammation m3guAuilsaud
310 blood film dena1ilu accidental-1al
frunsauanile specific etiology vaslinda
Foldusiuan® )

(5) Successful-technique Tumsusn
bacterial diseése 910 non bacterial disea-
sel12:13)

&ouadull e 1970 W1 Clinical labora-
tory WRBLAINERNNIY nitroblue tetrazolium

a wa

test A lukasdfdng lasfandnfian sti-

PNV

mulated phagocytis mmsn@ume?mt,a:l,ﬂéﬂu
(convert) & nitroblue tetrazolium Ju#
blue-black cytoplasmic precipitate ag14lsf
& ﬁsﬁmaaum:%lmﬁuiuﬁaﬁﬁ false posi-
tive WAz false negative anal1415)

luilaatu tests diounwisnly

(6) Non specific reactive indicators

M3¥1 serum tests Wam3uas en-
dogenous human protein HwitnsAAu
fioyanawotnwed serum protein LRaR9T N
ﬁwmﬂgumqmmkﬂﬁm‘%aﬁu serum tests
fio

Zhe

(6.1) Sedimentation rate %aﬁ%@ﬂoumn
’Lumm blood letting LL@“LﬂuY\qwg body
human theories ‘f 3 sedimentation rate u
finalausueuiilu multiple alterations tu
Walloauad LLa:%uaijﬁU endogenous serum

protein concentration!'®) (A1319 1)

Table 1 Comparison between screening test and nonspecific test*

(serum).
Non specific test.

mation, tissue
injury, rheuma-
toid arthritis
infections,
infarction,
malignancy.

Normal range | Indications Interpretation Physiology
Erythrocytes sedi-{Child 0-20 Hidden infec- | Very high value | Wintrobe
mentation mm/hr. tion. Collagen disease | fall of level
rate (E S R). Adult male Neoplasm. (myeloma, poly- | of cells against
Screening test. 0-10 mm/hr. myositis) plasma vertically

female 0.20 High value for 1 hr.

mm/hr. Pregnancy, TB,

Elderly 0-30 Hodgkin’s

mm/hr. disease.
C-reactive protein|Absent Inflammation | Present-Inflam- | tissue inflamma-

tion, damage,
necrosis, tissue
under stress.

* Warwick J.C. Pathaid. Bangkok

: An I M S-Publication,

1982, p. 9.
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(6.2) C-reactive protein(”) wWunivda
LlaW1x specific serum protein reactions S‘EI N
Wnazfl combination U proteins %I'u‘} W
waguudasay infections'®

Aidmaravuazwuil false positive
WAz false negative an wimfuvasolalg(®)

mM3fisrame respone 68 infection Lilu
LuneiafiiumzFwnis usslisuwizan
FIUNGI MINAFOUIIN serum tests Liu33
B RaT W specific diagnostic strategies
flg\iu specific tests winaraslsauiass
(@nsnﬁ 1)

(7) Physicochemical, biologic YEL)
immunologic means

& 3euSeandauddundrin 353 ies
fladameie s fudnmslwgadesilosnism
specific pathogens 1%1&9n clinical specimens
(mwd 1) lunsdifueniieszini lsiaug
Tiwy $uflufiesdeomiatnrau 1 e detect
%1 specific microbial components ﬁ'ﬁo%
Fumefonygguaslindadalils 55013
Wi de

(7.1) 3515 physicochemical detection
method #olfiniaile Gas-liquid-chroma-
tography %38 mass spectroscopy(?°2%)

lafiasmaz bacteremia wsziawWad e
hlnaudlunaealfanaznda bacterial unique
metabolites 9 sinaitlaiiilu antigens 113
4103 naifadenanazganm specific substance
(metabolites) 3102t lsaudle (Juduin

(20,21)

I A
msm a3 lw'leese mannose $39 arab-

(24) @1§ls metabolites 189 Candida

initol
infections #3anIMUTNIUTIW WIoATANNY 9

yiafdlunuaniu chromatographic patterns

maanys Mesblindaematealjudmahulegi 1027

Ao lifeufiu stardard curve usze§s com-
puterized interpretation 18%1 specific cause
spedwiatud fldruin udasiunsdu
wansuafldnagaiu22)

(7.2) Biological detection method

luns 6ififwnny sepsis lunsoafoay
theazd enzymes fthlsaudiueenmagizs
wiwaslsadadaiu 181130 detect 1Hu-
dufdananld Toslfiedasdouszeldasluna
wn* wiadlaimnsanudutedinldlasas
WANTIU ““substrate’” AEuTBdTUWIZiin
“attack” Ingmmaaiuwnididusinsam
#1 remainder substrate gn “dos” lau
“specific enzyme”’ Hu drogroiu 1 Suded
beta lactamase iInawiAuilAndu (substrate)
lu clinical specimens ¥inlwsasoifiadalse
fodavrsngumadasdfuanele 55 asihis
sl ldmandsluawaa @27 ugid asd
guwTIANME 7 8ty wIe MyTa circulating
endotoxin uwaaaRaalayss Limulus lysate
method WL?1RIWI3D detect endotoxin o
qo'l,u‘vma@Lﬁa@wc’gﬂwkﬂﬁml,%aﬁlﬁ‘lumfﬂ u@

endotoxin tuldswsavantidwiziinnnm
< % *1@(28,29)

Bl

(7.3) Pathogens’ recombinant nucleic

1M lsand 8 0WL

acid detection method.

Wotlsndadoiindn (sepsis) Lhlsiaud
ﬁﬁakﬂﬁudam: ‘“excreted’’ nucleic acid
4adl specific gene sequences 910 infected
foci Wnmaaden Nucleic acid fiutisiens
1979% enzymatic degradation system f1i@
nucleic fanam uafiinldiABsdianauls nucleic
acid segments fufl half-life Ausadniay

* less expensive and sophisticated equipment.
** lack of species specificity.
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2191578 gene-segments W Fafiaay
’«‘J”]Lm::agj ™3 detect W1 specific gene seg-
ments bwraaaidaald wuwdinisitagelia

NeFaIlJUAns Aing 1wy causative agents

WIMIT 5ITUYAT LavAtE

Figure 1 a Schematic detection of Nucleic acid method*

Infectious disease

1

Host’s sepsis

Infected foci

excretes

|

Specific nucleic acid
gains access into
blood stream

by host’s enzymatic
degradation system

‘‘shorten”’

!

Specific half-life

nucleic segments

by “‘nucleic”’ acid”’
technology

|

Specific detection
of microbial species

YNV IBANT

fuilu specific species léiiluaghad
pe a4 P X
55 nefisauE et Ssmaudssdus
Widuar wies s lamlluniftsdolsafade

iluamsdluanina

* wupflasgiSousea.
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ANUEIAYV0I microbial markers uay
. . 4 o
relative time sequence NiBMATNIZE@WAA Y
~ A A . a %
NNMNA 2 Well failure lumTuaniiaTzdim

@ Aaod

pathogens 1nwasaldaaiiu ludayyuilss

- - o o -~ x - 74
matians MentTindaremarenlfiiamshnlegiiis

1029

» dl (-4 . .
nmnae 9 senaiweilu laboratory diagnosis
lums detect w1 microbial products lunsaa
\#aa Microbial products Madausglunase
A 1 -1 dl
\Nealunauusaaziiu (nwh 2)

Figure 2 Showing the relative time sequence in clearance of microbial markers in blood®®

Specific
‘ Therapy

~
~
~
~

\\ .
° \ viable ~ Free Antigen
o Organisms ~
A ~N

~N

2 N
g=1
B S~
] ~
<
=
<o

N\ antigen-Antibody

Specific IgG

Complexes

Specific Ig M

Time (relative)

(7.4) Free antigens detection Wilaqtiu
458 Counter current immunoelectrophoresis
1o detect w1 free antigen ahatfu Poly-
saccharide 317 encapsulated bacteria 17w
Hemophilus influenzae ¥30 Neisseria mening-
itidis W38 Streptococcus pneumoniae 21915
finsremefinda (degradation) free antigens
wazFuoanmatlaa g efinsdnuwlifiud
free antigen t detect l&alutlaszinani

Tudaa(3234)

WM free antigen (Jufisansui
1% laboratory diagnosis 184l3A8ai8 a1
warfimaldifmalng 9 Alududuru am
Latex agglutinotion n13%11 Nephelometry
wazn13vin ELISA*(35°38) 35y inshilded

DA e A P o

Je0pung ¥WAailgywiad nonspecific serum
interference uazgumIIaluEofsdl specific

antigen-antibody complex g FUASIATNIA

ad [ ! ) € g o
35M3 serum assays danan blmuys alidud

s

8 g ! ; o .
3 sfwereuuilugusssamaillagnsfia anti-

* Enzyme-linked immunoabsorbent assay.
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(39-41) 29100

gen-concentrating techniques
M%7 heating antigen-antibody complex
el free thermostable antigens fEaLan

39,42)

uaz detect ld9rnl §1W3U free ther-

molabile antigens A3 nMIARawaTaRRNN
detect ’Sﬂ‘nﬁ%ﬁﬂm%ﬁ immune complex

isolation @a'/(43)

luﬁaqﬁuﬁﬁgwma%mmﬂﬁ@ mono-
clonal antibody 3 smasainandundnns
¥i1l#¥n13%1 serum microbial antigens b¢
“huasidefold” wndulian agalsfau
™3 detect free antigen 14 serum ﬁu"l,xi'iw:
#i8nslad sensitive (Rpslafiann Afsl “veu
wa” # detect W1 free antigen luaouusn 9
vaslsndadelyle wazlugisusn fiu ms
wzidssmdih Islaudnelsafiannald/sey
ag'(zts)

aﬁ:a ““interval”’ "7‘1'%: detect W1 free
antigens 1 serum fAp9TI3=02 138 it
(mwﬁl 2) douladl host’s response aune
specific endogenous antibody uasifia
antigen-antibody complex Fuwuds free anti-
gens fiazAay 9 wNalUMW process 1041300
@0 ezoriing detect free antigen M serum
a3z 15 lall s e Tamad (46)

(7.5) Comparative titers 18V antibody
detection

Lfla host respone ¢80 free antigens M3
19 antigen-antibody complex 1% process
4 lunéudulsndade adalsfialudaef

ATV

§i 1aboratory diagnosis Avranlaguiu ue
M3 detect Su §asande specificity U89 anti-
body fihsluszezdifiugasfisssldsuns
M LLazﬁﬂaﬂLéua:L%qjs:ﬂ: convalescent
726U serum antibody qa%uﬁau&na:ﬁam
I pair sera Waau acute period (158U
\Wisuf'u convalescent serum w‘lﬂag “four
fold”’ rising antibody titers % sera 393§
ANMUFHTINIY laboratory diagnosis fivafs
IsoamL%aag'Lus:miWG acute 119 convalescent
period aghal3fd seprfiniaiin antigen anti-
body compfex &Lﬁu'ﬁammfﬁuq (@A 2)
MIUEAS “four fold’’ rising Tn'lulemad

awildisouduanudr midufiuvaslse
dadarmanunasunis uasdiasiidold
‘sfumﬁnmaﬁmﬂﬂma%ma'ﬁui dauiNanIZNU
@amsne specific antibody

(7.6) Ig M-specific antibody assay
systems

Jr#¥y antigen-antibody complex 283
Imam%a@l,ﬂwda'ﬁn Anvifadulramanas
Ufo@nngesfiony “h” ey adolsfiaw &
TenumIAnsaddunmu Immunoglobulin
Ig M.* 4 sruiniunrm single specific
antibody %GLLGN acute specific host response
ludaatusefiisnsusn Ig M 220911 Ig
G.** uszwia free immunoglobulin Ig M
Asumztinl75") nemdgfiduiu Ig M 8
vz TemdasBdluniitedelindadonaslse
i Madeediingy amzunndaaaiym-
8ok aminede Iudeeusansn detect

* Jg M. = many antibodies to infectious agent especially early in Ab response; M W 900,000. Antipolysac-
charide Ab; cold agglutinins Sed. const. 195, Half life in serum 5 days.
** Jg G. = many antibodies to toxins, bacteria, viruses; especially late in Ab response. M W 150,000. Sed

const. 75, Half life in serum 23 days.
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wieh specific Ig M aalsn Mycoplasma in-
fection l&agnsusudn 35aIm specific Ig M
X v ¢ X

e funguiilsiaud Avnzifossnuasld
VIR WWIZLREIWI 1% Hapatitis A agent,
cytomegalovirus, Toxoplasma gondii, Cox-

sackie B virus, Rubella virus, Yersinia,

) a8 w X [ a [
maviams WentTsndayemaioafriicims hnteguits 1031

hosts(so"ez)

asiiu wwiuldhdldso a3
mame Ig M lu serum vasfihgldvinldie
Bu srnlddietosns uszdanm “h” ga
dafaldnn S5z ez limllumsAtess
Tsndiaiam v fofmsann

nmafladsliadadonafesufiineiiv

Chlamydia wazudu@ diverse bacterial in- Asawme 7 8ty (Mwa1ef 2)

fections lu&gﬂﬁﬂiiﬂ immunocompromised

Table 2 Specificity of the various methods for Laboratory-Diagnosis®

Discrimination (Specificity)
Antimicrobial
Group | Genus | Species | Susceptibility | Sensitiyity

Culture
Microscopic examination + + + + + + + + + +

Parasities + + + + + 4 — _

Borrelia + + + + + + — +

Bacteria + — — — (+)
Detection of unique microbial products

Physicochemical + (+) — —_— +

Bioactivity + (+) —_— (—) +7

Antigen ++ | ++ + — ++
Detection of specific response

IgM ++ | ++ + — + +

Antigen-antibody complex + + + — (+)

Antibody rise + + + + + — + +
Detection of nonspecific response

Hematologic (+) — — — +

Reactive proteins (+) — — — +
Sedimentation rate (+) — — —_ +
+ + = excellent; + = good; (+) = occasionally; — = not applicable.

(7.7) DNA hybridization technic for hybridization $iNl¥®1I0UeNIATIZA enteric

identification of enteric pathogens*

1

pathogens ldod1sudiugr 35nrnslnlnais
M1t Biotechnology itlwailanandeds Uz lpslai B dlumeszunadng

combination gene-cloning AU nucleic acid

* Peter E. New Technology in the Etiologic Identification of Enteric pathogens. Proceedings of the 3rd.
Asian Conference on Diarrhoeal Diseases. Bangkok : Medical Media Publication, 1985, p.115-138
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