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Téma VYSETRENI SLIN NA PRITOMNOST ANTIGENU KREVNiCH SKUPIN
Topic SALIVA EXAMINATION ON PRESENCE OF BLOOD GROUP ANTIGENS
Jméno/Name

Datum/Date

TEORIE/ THEORY

Antigeny (Ag) systému ABO(H) se v lidském
organismu vyskytuji ve dvou formach:

a valkoholu rozpustné Ag jsou vazany na
membrany témér vsech bunék téla, vietné
erytrocyt(;

b) metabolicky produkt prvni skupiny - ve vodé
rozpustné Ag pritomné priblizné u 77 % lidské
populace;

Metabolicka pfeména je Fizena geny Se/se, zcela
nezavislymi na genech ABO urcujicich pfislusnost
ke krevni skupin. Kombinace recesivnich alel
,sese zajisti dokonaly rozklad vazanych Ag a
tedy nepfitomnosti Ag v télnich tekutinach. Tito
jedinci se oznacuji jako nevylucovatelé
(nonsekretori). Jedinci s dominantni alelou Se
maji pfitomny v télnich

v genotypu Ag

tekutinach a oznacuji se vylu€ovatelé (sekretofi).

The antigens (Ag) of the ABO(H) system exist in
the human body in two forms:

a) alcohol-soluble Ag bound to the membranes
of almost all cells in the body, including
erythrocytes;

b) metabolic product of the first group = water-
soluble Ag present in approximately 77% of the
human population;

This metabolic transformation is controlled by
Se/se genes, which are independent of the ABO
genes determining blood groups. The
combination of recessive alleles "sese" ensures
absence of Ag in body fluids. These individuals
are referred to as non-secretors. Individuals with
a dominant Se allele in the genotype have Ag
present in body fluids and are referred to as

secretors.

Klicové slovo: aglutinace = sérologicka reakce
aglutinogenu (Ag, antigen) s aglutininem (Ab,
protilatky), projevujici se shlukovanim
aglutinogenu - viz obr. 1 vlevo - aglutinace
zvyraznéna modre, v porovnani s vysledkem, kde
aglutinace neprobéhla (foto: archiv autorky).
Obr. 1. zcela vpravo: schematické znazornéni

podstaty  aglutinace -  reakce  krvinek

s protilatkami.

Key word: agglutination = serological reaction of
agglutinogen (Ag, antigen) with agglutinin (Ab,
antibodies), manifested by agglutination - see
Fig. 1 (left) - agglutination highlighted in blue, in
comparison with the result where agglutination
does not occur (photo: author's archive). Fig. 1
a schematic

(right): representation of the

agglutination the reaction of blood cells

(agglutinogens) with antibodies (agglutinins).
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agglutination | noaggiutination

Obr. 1: Ukazka aglutinace (sérologickd reakce aglutinogenu s aglutininem). Vpravo: schematické
znazornéni aglutinaéni reakce erytrocytd s protilatkami.
Fig. 1: Demonstration of agglutination (serological reaction of agglutinogen with agglutinin). Right: a

schematic representation of the agglutination the reaction of blood cells (agglutinogens) with

antibodies (agglutinins).

Cil: Zhodnoceni wvyskytu vyluCovatelll a
nevylucovatell ve skupiné student(

Metoda: Absorpcné inhibi¢ni metoda (Al, obr.
2), jejimZ principem je inhibice hemaglutinace,
je zaloZena na vysyceni vazebnych mist na Ag
pfitomnych ve slinach pfidanym diagnostikem
vhodného titru a ndslednym stanovenim
mnozstvi nenavazanych Ab pfidanim urcitého
mnozstvi suspenze odpovidajicich erytrocyta.
Intenzita aglutinace je nepfimo Umérna mnoZstvi
skupinovych substanci ve slinach. Absorpcné
inhibi¢ni metoda je sloZena ze dvou fazi:

1. absorpce: k vysetfovanému vzorku (antigenu)
se doda znamé mnoizstvi protilatky, dojde k
vazbé antigen-protilatka.

2. aglutinace: v této fazi je zjistovana kvantita
nenavazanych protildtek poklesem jejich titru.
Pokles se projevi inhibici aglutinace pfidanym
naplavem znamych krvinek o zndmém objemu a

koncentraci.

Aims: Evaluation of the presence of excretors
and non-excretors in our group of students
Method: The absorption inhibition method (Al,
Fig 2), based on the inhibition of
haemagglutination. It is based on the reaction of
the ABO antigens present in saliva with a defined
titer of antibodies (Ab). The amount of
unbound Ab after adding a certain amount of
erythrocyte suspension with corresponding
blood group (A, B, or 0) is then analysed. The
intensity of  agglutination is  inversely
proportional to the amount of ABO antigens in
saliva. The absorption inhibition method consists
of two phases:

1. absorption: a defined amount of antibodies is
added to the test sample (antigens), antigen-
antibody binding occurs.

2. agglutination: the quantity of unbound
antibodies is analysed by adding erythrocyte
suspension of a corresponding blood group to

the sample. Presence of agglutination = negative

Literatura u autorky./ Literature by the author.




result (= no antigens in the examined sample)

and on the contrary.

anti H

Obr. 2. Absorpéné inhibi¢ni metoda schematicky./Fig. 2. Absorption inhibition method schematically.

Pouziti: Hemaglutinacné inhibicniho testu se
hojné uziva k prakazu slabych A a B aglutinogen(
a pri zjistovani ABO substanci v burikach lidskych
tkani, ve

spermiich, na leukocytech,

trombocytech a v krevnich skvrnach.

Application: The haemagglutination inhibition
test is widely used for the detection of weak A
and B agglutinogens and in the detection of ABO
substances in human tissue cells, spermatozoa,

leukocytes, platelets and blood stains.

PRAKTICKA CAST/PRACTICAL EXERCISE

Material:

Komercni diagnostika (EXBIO Olomouc) anti-A
(IgM) monoklonalni, anti-B (IgM) monoklonalini,
anti-H (monoklonalni); fyziol. roztok 0,85% NaCl,
naplav diagnostickych erytrocytd A,B,0; bromelin
(0,5%), zkumavky, pipety, Spicky, stojany na
zkumavky, rukavice (!!!), centrifuga, desticky
k odecitani vysledk, wvodni lazen (100 °C),
nadoby na odpad

Dbame na peclivé znaceni zkumavek!

Material:

Commercial diagnostics (EXBIO Olomouc) anti-A
(IgM) monoclonal, anti-B (IgM) monoclonal, anti-
H (monoclonal); saline (0.85% NaCl), suspension
of diagnostic erythrocytes A, B, 0 (EXBIO
Olomouc); bromelain  (0.5%), test-tubes,
pipettes, tips, gloves, centrifuge, water bath
(100 ° C), waste containers, plastic plates

Please pay attention to the careful labeling of

the test-tubes!
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Postup:
a) Redéni diagnostik: Jako vhodna fedéni

sér byla experimentalné vybrana 1:8 pro anti-A,

1:32 pro antiB a 1:20 pro anti-H. Redime
fyziologickym roztokem.
b) Pfiprava 3 % suspenze (naplavu)

diagnostickych erytrocytl (promyté krvinky bez
plazmy): 60 pl periferni krve (krevni masa tvori

50 %) voznacenych  zkumavkach se

rozsuspenduje v 940 ul fyziologického roztoku
(FR), zcentrifuguje 1 min. pfi 1500 ot./min.,
supernatant odstranime, promyjeme 970 ul FR,

zcentrifuguje, supernatant odstranime,

rozsuspendujeme v 970 ul FR a uloZime

v chladnicce.
c) Priprava 3 % suspenze diagnostickych
erytrocytli osetfenych bromelinem

Bromelin hydrolyzuje peptidické vazby v

membranach erytrocytl a timto zpUsobem

membranu ,natravi“. Z fyzikalniho hlediska se
jednd o sniZeni povrchového napéti membrany.

Dasledkem je zesileni nékterych interakci

antigen-protilatka, v naSem pfipadé by se

Uuc¢inkem bromelinu méla zvySit intenzita

aglutinace  erytrocytl. Krvinky natravené

bromelinem by tedy mély byt citlivéjsi k
plsobeni pfislusnych protilatek, tj. aglutinace by

se méla projevovat i pfi vétSim zfedéni

protildtek, nez tomu bude u krvinek

neovlivnénych bromelinem.
- do zkumavek typu Eppendorf (EPP) s 20 ul 0,5%
bromelinu 180 ul

pfidame erytrocytarni

Procedure:

a) Dilution of diagnostics: 1: 8 for anti-A, 1:32
for anti-B and 1:20 for anti-H; dilute with saline.
b) Preparation of a 3% suspension of diagnostic
erythrocytes (washed blood cells without
plasma): 60 ul of peripheral blood (erytrocyte
mass makes up 50 %) in the labeled test-tubes is
resuspended in 940 pl of saline (FR), centrifuged
for 1 min. at 1500 rpm. Remove the
supernatant, wash with 970 pul saline, centrifuge,
remove the supernatant, resuspend in 970 ul of
saline and store in the refrigerator.

c) Preparation of a 3% suspension of diagnostic
erythrocytes treated with bromelain

Bromelin bonds in

hydrolyzes  peptide

erythrocyte membranes and in this way
"digests" the membrane. From a physical point
of view, this is a reduction in the surface tension
of the membrane. Intensification of antigen-
antibody interactions is the result. In our case,
the effect of bromelain increases the intensity of
erythrocyte agglutination. Blood cells treated
with bromelain are more sensitive to the
reaction with the corresponding antibodies.
That means, that agglutination should occur at
higher antibody dilutions than in cases not
affected by bromelain.

- add 180 pl of erythrocyte suspension to the
Eppendorf (EPP) test-tubes with 20 ul of 0.5%
bromelain

- incubate the test-tubes for 10-15 minutes at 37
°C.
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suspenze (viz bod b), tj. 10x zt.

- zkumavky inkubujeme 10-15 minut pfi 37 °C.

- centrifugujeme 1 min. pfi 1500 ot., opatrné
odsajeme supernatant, k sedimentu erytrocyt(
na dné zkumavky priddme 180 pl fyziologického
roztoku, opatrné rozsuspendujeme, opét
centrifugujeme a odsajeme, celkem 3 x, ¢imzZ ze
suspenze erytrocytll  ddkladné vymyjeme
bromelin. Po poslednim promyti pridame 180 pl
fyz. roztoku a timto mame pfipravenou 3%
suspenzi natravenych erytrocyta.

d) Zpracovani slin: Sliny vySetfovanych osob
se zahfivaji v sklenéné nadobce (asi 1 ml) pfi 100
°C ve vodni lazni po dobu 10 minut z divodu
inaktivace enzym(, aby nedoslo k natraveni, a
tim snizeni mnoZstvi skupinovych substanci.
Varem ztrati sliny svou vazkost, stanou se
tekutéjSimi a lépe se zpracovavaji. Sliny se pak
centrifuguji pfi 2000 ot./min po dobu 10 min.,
tim se odstrani koagulovany hlen a bunécny
detrit. Cira tekutina se ze supernatantu pipetuje
do zkumavky typu EPP. Pro uUcely experimentu
sliny fedime vEPP zkumavce fyziologickym
roztokem na zakladni fedéni 1:100.

e) Al metoda: Pripravime 3 fady oznacenych
aglutinacnich zkumavek po 4 zkumavkach (viz
obr. 3).

Do prvni a druhé zkumavky v kazdé radé (A, B,
H) ddme po 30 ul nafedénych slin. Do vsech zku-
mavek kromé prvnich (tzn. do 2., 3. a 4.)
pipetujeme 30 ul FR a provedeme titraci 30 pl s
fedicim koeficientem 2, tzn. obsah 2. zkumavky
promichame a preneseme 30 pl do 3. zkumavky,

promichame, preneseme 30 ul do 4. zkumavky,

- centrifuge for 1 min. at 1500 rpm, carefully
remove the supernatant, add 180 ul of saline to
the erythrocyte sediment at the bottom of the
test-tube, carefully resuspend, centrifuge again
and remove supernatant. Repeat this procedure
3 times. In this way we thoroughly wash the
bromelain from the erythrocyte suspension.
Finally, add 180 ul of physical solution to
prepare a 3% suspension of digested
erythrocytes.

d) Saliva treatment: The saliva of the subjects is
heated in a glass vessel (about 1 ml) at 100 ° Cin
a water bath for 10 minutes to inactivate the
enzymes and prevent the demage of blood
group substances. By boiling, saliva loses its
viscosity, becomes more fluid and can be better
processed. The saliva is then centrifuged at 2000
rpm for 10 minutes to remove coagulated mucus
and cell detritus. The clear liquid (supernatant) is
pipetted into an Eppendorf test-tube. For the
purposes of the saliva experiment, dilute saliva
with saline to a basic dilution of 1: 100.

e) Al method: Prepare 3 rows of labeled
agglutination test-tubes of, each row with 4 test-
tubes (see Fig. 3).

Add 30 pl of diluted saliva to the first and second
test-tubes in each row (A, B, H). Pipette 30 pul of
saline into all test-tubes except the first ones (ie.
into 2nd, 3rd and 4th). Now titrate with 30 pl
with a dilution factor of 2 = mix the contents of
the 2nd test-tube and transfer 30 pl to the 3rd
test-tube, mix, transfer 30 ul to the 4th test-

tube, mix and withdraw 30 pl from this last test-

tube as well. The resulting saliva dilutions in the
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promichame a odebereme 30 pl iz této posledni
zkumavky. Vyslednd fedéni slin ve zkumavkach
jsou 1:100, 1:200, 1:400 a 1:800.

Do 4 zkumavek fady A pfiddme po 20 ul
diagnostika anti-A nafedéného 1:8, do

zkumavek fady B po 20 ul diagnostika
nafedéného anti-B 1:32, do zkumavek fady H po
20 ul diagnostika anti-H nafedéného 1:20. Smés
promichdme a ponechame pfi laboratorni
teploté 20 minut, obcas lehce protrepat.

Poté priddme 20 ul 3% suspenze erytrocyt(,
vzdy prislusnych danému séru, tzn. do zkumavek
fady A erytrocyty skupiny A, do zkumavek rady
B erytrocyty B, do zkumavek fady H erytrocyty O.
Zkumavky jemné promichdme a nechame 10
minut odstat pfi laboratorni teploté (netfepat!).
Vse prehledné ilustruje tabulka 1 nize.

Dalsim krokem je centrifugace vsSech
zkumavek pfi 1000 ot./min po dobu jedné
minuty. Zkumavky poté dobfe protfepeme a

znovu centrifugujeme 1 minutu pfi 1000 ot./min.

tubes are 1:100, 1:200, 1: 400 and 1:800.

Add 20 pl of anti-A diagnostics diluted 1:8 to 4 A
test-tubes, 20 pl of 1:32 diluted anti-B
diagnostics to B test-tubes, and 1:20 anti-H
diagnostic diluted 1:20 to H test-tubes. Mix the
contents of the test-tubes and leave at room
temperature for 20 minutes, shaking
occasionally.

Then add 20 pl of 3% erythrocyte suspension,
always corresponding to the antibodies, ie.
group A erythrocytes into A test-tubes, group B
erythrocytes into B test-tubes, group 0
erythrocytes into O test-tubes. Mix the contents
of test-tubes gently and allow to stand at room
temperature for 10 minutes (do not shake!). The
whole procedure is illustrated in the table below
(Tab. 1).

The next step is to centrifuge all test-tubes at
1000 rpm for one minute. Shake the test-tubes

well. Centrifuge again for 1 minute at 1000 rpm.

antigeny
us}
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OO
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D00

Obr. 3: Schéma vysetieni: pro kazdy antigen (A, B, H=0) Ctyfti fedéni slin (1-4), pouzivdme aglutinaéni

zkumavky.

Fig. 3: Scheme of the experiment: 4 dilutions of saliva (1-4) for each antigen (A, B, H=0), we use

agglutination test-tubes.
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30ul slin/saliva 1:100
20ul antiA 1:8
20ul ery A 3%

30ul slin/saliva 1:200
20ul antiA 1:8
20ul ery A 3%

30ul slin/saliva 1:400
20ul antiA 1:8
20ul ery A 3%

30ul slin/saliva 1:800
20ul antiA 1:8
20ul ery A 3%

30ul slin/saliva 1:100
20ul antiB 1:32
20ul ery B 3%

30ul slin/saliva 1:200
20ul antiB 1:32
20ul ery B 3%

30ul slin/saliva 1:400
20ul antiB 1:32
20ul ery B 3%

30ul slin/saliva 1:800
20ul antiB 1:32
20ul ery B 3%

30ul slin/saliva 1:100
20ul antiH 1:20
20ul ery3 %

30ul slin/saliva 1:200
20ul antiH 1:20
20ul ery 3%

30ul slin/saliva 1:400
20ul antiH 1:20
20ul ery 3%

30ul slin/saliva 1:800
20ul antiH 1:20
20ul ery 3%

Tab. 1: Schematicky znazornéné obsahy 12 zkumavek pfi popsaném postupu vysetfeni slin

Tab. 1: Schematic representation of the contents of 12 test-tubes in the described saliva examination

procedure

Po centrifugaci jsou zkumavky pfipraveny

k hodnoceni - obsah zkumavek vylévame na
desticky.

Vyhodou aglutinacné inhibi¢niho testu je, Ze
negativni vysledek je dan pfitomnosti aglutinace,
a tudiZ mame kontrolu, Ze jsme umistili do
zkumavek sérum a erytrocyty stejné
specificnosti.

f) Odecitani a hodnoceni vysledkl: Je-li ve
vySetfovanych slindch vySetfovany antigen a
pfidané erytrocyty se neshlukuji, znaci to, Ze
antigen slin vysytil diagnosticky titr aglutininu a
mlzeme surCitosti fici, Ze jde o sliny
vylucovatele.

Jde-li o sliny nevylucovatele, pfidané krvinky jsou
diagnostickym sérem aglutinovany. Pfi vizualnim
hodnoceni se zaznamena pro kazdou zkumavku
stupen aglutinace podle nasledujicich pravidel:
++++ kompletné shlukly kompaktni sediment
+++ sedimentované erytrocyty se po jemném
poklepani na dno zkumavky rozdéli na 2-4

nepravidelné hrudky

++ sediment se rozpadne na vic drobnych ¢asti

After centrifugation, the test-tubes are ready for
evaluation - the contents of the tubes is poured
onto plastic plates.

The advantage of the agglutination inhibition
test is, that the negative result is due to the
presence of agglutination.

f) Evaluation of the results: If the agglutination
does not occur in the examined sample, it
means that the saliva antigens have saturated
the diagnostic titer of agglutinins and you are a
secretor.

In the case of non-secretory saliva, added
diagnostic erythrocytes are agglutinated with
added agglutinins. For visual evaluation, the
following degrees of agglutination are taken into
account:

++++ completely agglutinated, one compact
cluster

+++ agglutinated erythrocytes split into 2-4
irregular clusters after shaking of the test-tube
++ small agglutinated clusters

+ light agglutination, the erythrocytes remain

after tapping the bottom of the test-tube in the
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+ sediment zlstane po poklepani

zkumavky ve tvaru jemné zrnitého pisku

na dno

- negativni reakce, sedimentované erytrocyty se

volné zviti ve fyziologickém roztoku

shape of fine-grained sand

- negative reaction, erythrocytes freely in saline
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