DEPARTMENT OF GENERAL SURGERY

TRANSFUSIOLOGY

Lecture for general surgery
Chorna I.A.

Poltava



— AN

= Blood In History
= Concept about blood twés

| ECHURERLAN
m Methods of definition of blood |

types

= \What Is blood .\
m Science about.a blood.




)
.

X!

=
o
O
O
P
O
LS.
=

LRG3

> o T LS
~ %)u‘.dy.u ¥ g.ov\.
§ e (.o‘ﬁ,. 2\ 2
o :

$ iaw ,rl‘ﬂm\w &~ P
. ®, V,t >
e %

“r

- ga

.w,..‘ % 'S

h Blood

IS

F

Bird Blood

Horse Blood

Frog Blood

Cat Blood

Human Blood

Dog Blood




What is blood?

= A highly specialised circulating tissue
which has several types of cells
suspended in a liguid medium called
plasma.

m Origins from Greek ‘haima’

m Blood is a life sustaining fluid
m Blood i1s an amazing fluid!

m Keeps us warm

m Provides nutrients for cells, tissues and
organs

m Removes waste products from various
Sites



Blood iIs technically a specialized

connective tissue. It Is made up of

blood cells and plasma.

Major Components of Hematocrit = %-age of blood volume that is
Whole Blood RBCs

Males = 47% +/- 5%
Females = 42% +/- 5%

> | ,Plasma
/ — / 55% of whole blood

/ ,\\,é- i ‘ v,&\ & Least dense component

. A Y - Buffy coat

Leukocytes and platelets |
0
<1% of whole blood | Formed

(1) Withdraw 2: Centrifuge the . Erythrocytes elements
blood and place blood sample. - 45% of whole blood

in tube. Most dense component |




-Platelets Erythrgcytes Monocyte

e

Neutrophils } -Lymphocyte
Photomicrograph of a human blood
smear, Wright’s stain (715x)




Recycling the Components of
Aged or Damaged Erythrocytes

@ Erythrocytes form in red bone marrow,

@ Erythrocyte membrane proteins and globin
proteins are broken down into amino acids,
some of which are used to make new erythrocytes.

@ Erythrocytes circulate in
bloodstream for 120 days.

@ Heme components of blood are recycled.

/Heme\

Q (minus iron) Fe2t Fe2* (iron ions)
Heme is converted Fe?" Fe?*
::wnbtd“:)e'lr ?";;:‘nd Iron is transported in
wr?»chons ;;::’ el the blcod by the protein
s Do 61 - transferrin and stored Liver Spleen
LD RN NV by the protein ferritin
i the Reer. (3) Aged erythrocytes are phagocytized

in the liver and spleen.



m Serum Is the clear, straw yellow
fluid that separates from the
RBC's AFTER coagulation

m Plasma is the fluid that separates
from unclotted RBC's (It Is a
slightly turbid/cloudy yellow color
similar to plasma

m Hemolysis Is the appearance of
free hemoglobin in serum/plasma ;
due to RBC destruction

Nohemolysis'
Hemolyzed serum/plasma is l
UNSUITABLE for laboratory d
analysis ’

PNH RBCs Complement Attack  PNH RBC Lysls (hemolysls)
PNH RBCs PNH RBCs are PNH RBC , an




B [RANSFUSIOLOGY - transfusio -

transfusion, mixing, logos — a science — the section of
a medical science on management of organism
functions by purposeful action on morphological
structure of a blood with the help of transfusion of an
Integral blood, its components, and also blood
substitutes.

® bone marrow transplantation - The bone marrow in
the breast bone, skull, hips, ribs and spine contains
stem cells that produce the body's blood cells which
iInclude white blood cells (leukocytes), which fight
Infection; red blood cells (erythrocytes), which carry
oxygen to and remove waste products from organs
and tissues; and platelets, which enable the blood to
clot




Bone marrow
transplant

Recipient

Donor bone marrow cells repopulate
recipient bone marrow




Molecular Structure of Hemoglobin

0, globin chain B4 globin chain

L N

Heme

(a ringed molecule
with iron ion [Fe2*]
in the center)

& Hemoglobin molecule |
35 globin chain o4 globin chain
< _~Heme
# < |
ell Q IR ' |
) - €S0
ed blood &! £r
ells contain 5 Q = |
everal hundred e |
emoglobin molecules . |
hich transport oxygen & ‘

Oxygen binds to heme on
the hemozlobin molecule



Blood in History

m The first documentary
hemotransfusions were
carried out in the XVII
century from sheep and
calfs - to the Human

= Hemotransfusions of
the human to the
human appeared on a
regular basis In the
beginning the XIX D
century — in England. g%




*China, 1000 BC

*The soul was contained in the blood.

*1665: Dog to dog transfusion

*Egyptians bathed in blood for their health.
*Pliny and Celsus describe Romans drinking
the blood of fallen gladiators to gain strength
and vitality and to cure epilepsy.
*Taurobolium, the practice of bathing In
blood as it cascaded from a sacrificial bull,
was practiced by the Romans.



1665- from DOG to DOG TRANSFUSION
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Early lamb blood transfusion



1667-SHEEP TO HUMAN
TRANSFUSION
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15818- HUMAN TO HUMAN
TRANSFUSION




Lewisohn’s Method of Transfusion

Blood i1s collected 1n a citrated flask..........and immediately transfused.



Transfusion of drags and blood
components the modern medicine
IS surveyed as operation of
transplantation of a tissue from the
donor to the recipient. At thiSpE
operation by a necessary Y
condition Immunologic |
compatibility and infectious safety
of transfusion mediums Is.




TRANSFUSION AGENTS

= - Blood and its components (Packed red cells,
Platelets, Fresh Frozen Plasma, Frozen plasma,

Cryoprecipitate, Aloumin, Immunoglobulins).

= Transfusion of blood and its components IS
called a hemotransfusion

m - Blood substitutes - the medical solutions
Intended for replacement of the lost blood or
normalization of broken functions of a blood.

m The donor - people who give the blood (or an
organ) for introduction (transplantation) by
the patient.

m Recipients It Is patients who receive donor
organs and tissues.




I T " "Whatis blood
grouping?




Blood type - it the antigen systems that
discover In blood of man are gen IIy

iInherited, that does not change duag all
life, controlled by allelic genesQn

All antigens of blood divide into cellular and
plasmatic.

Cellular antigens have a basic value In
transfusioligy . They are divided for
erhytrocytic (red cells), leucocytic,
thrombocyte.



Over 300 antigens of red cells, that form over
25 antigen systems, are known.

A clinical value is had: ABO, rhesus factor,
Kell, Duff, MNSSs, Kidd, Levis, Lutherans,
Diego, Kromer.

A model

of membrane of red
cells is with the
built-in molecules
of blood of the
different systems

types.




Basic In Transfusiology

IS the antigen systems of
ABO and Rh-factor, as they
are most adjuvant



Adjuvanticity (MMMyHHOreHOCTb)- to Induce
ability of antigens products of antibodies, If
they get in an organism in that such
antigens are absent.

Therefore the antigen system ABO has a
basic value in compatibility of blood at
transfusion.

Compatibility Is combination of blood of
donor and recipient for to the antigens and
antibodies, that does not cause
Immunological co-operation
(B3anmoOdencTeus).




CLASSIC BLOOD TYPES by
system of ABO:

Depending on a presence in the red

cells of agglutynogens A and B,

and in the serum of blood of
corresponding to them

agglutinings « and B, distinguish
4 blood’ s groups.



ABO system

On the membranes of erythrocytes
antygens — agglutinogens are




m In plasma of blood the

Accordingly there are of the same name

antigens and antibodies in blood of human,

can not be simultaneously, as at presence
of such the reaction of

hemagaglutination occur






Such look has a thrombus - a clot from
erythrocytes which were
adhered

Hemolysed erythrocytes
have such look

N oa)




m Hach blood type define a combination an
agolutinins and agglutinogens. So, in the first
group there are agglutinins o and 3 and

agolutinogen 0; in second accordingly - A and [3;
in third- B and o; and in fourth ABO.

m [ndication of blood type is accepted on presence

of agolutinogen: 0(I); A(1L); BIIL); ABIV).



— In erythrocytes agglutinogen it is not,
in the serum of agglutinins o and [3 are

- in erythrocytes agglutinogen A is,
in the serum of agglutinin B IS
- in erythrocytes agglutinogen B is,
in the serum of agglutinins ot IS
- In erythrocytes agglutinogens

A and B are, in the serum the agglutinins
absent.



The ABO Blood System

Blood Type.% Type A | Type B | Type AB
(genotype) | (AA,AO) | (8B,B0)

(AB)

Red Blood | |
Cell Surface |
Proteins

enotype) |
(Phenotype) | Aagglutinogens only | B aggluitnogens only | Aand B aggutinogens |  No agglutinogens

Plasma |
Antibodies
(phenotype) |

b aggiutinin only a agglutinin only No agglutinin a and b agglutinin




Serological characteristics of Blood Groups




m The specific substance which is
designated by a symbol "O" was
found in the first blood type 0 (I).

m This factor Is agglyutinogen, which
IS In erythrocytes of blood types
about (I), A, (ll), (IV) A,B.
m For erythrocytes of all groups

presence of a substance of “H”
which Is considered the general
substance precursor (nonepegHuK)
IS characteristic.



Some inhabitants of the Indian city of
Bombay have a certain blood type, which
doesn't contain agglutinogen O, A, B, H,
but contains antibodies - o, B, anti-O and
anti-H.

agglutinogen O, A, B, H - No, but contain
antibodies o, [, anti-0 and anti-H.



- KOAU YACTHUHU €PUTPOLINTIB 310paHl B
ATAFOTUHATH, A 1HIII 3AANUIIA0OTHCA BIABHUMM. [le
OAHOYACHE IIepeOyBaHHA HOMYAAIIN €PUTPOLINTIB,
IO HaAeKaTh ABOM peHOTHIIAaM ABO. BoHN
BIAP13HAIOTHCA IO I'PYIIl KPOB1 TA 1HIIUM
AHTHUTCHAM.

Tpancdysiiiai xnMepr BUHUKAIOTh B PE3YABTATI
0araTopasoBOro HEPEANBAHHA EPUTPOLUTAPHOL
MacHu uu epurpounTis I rpynu KpoBi perunieHTam
1HIITO1 TPYIIN.

[cTraal xuMepu 3yCTPIUYarOTHCA Y T€TEPO3UTOTHUX
OAM3HIOKIB, a4 TAKO>K ITICAA II€PECAAKH
AAAOTE€HHOTO KICTKOBOT'O MO3KY.



B Buspavenusa rpyli KpoBl IIPHA KPOB AHUX
XUMEPAX VITPYAHEHO, OCKIABKH B ACAKIX
BUITAAKAX IIOAOBHHA EPUTPOIIUTIB, IO
IIIPKYAIOFOTH B KPDOB AHOMY PYCAL, MAFOTHb OAHY
I'PYILy KPOB1, 4 Apyra IOAOBUHA — 1HIITY.

B Peruinenty, AKMU Ma€ KPOB AHY XUMEPY
IIEPEAUBAFOTH EPUTPOLIATAPHY MACY, AKA HE MAE
AHTHATEHIB, 110 BIAHOIIIECHHIO AO AKHUX Y
PEITUIIIEHTA MOKYTh OyTH aHTHTIAA.



= - by means of standard
Isogemagglutinated Serums

= - by means of standard
Isogemagglutinated Serums and standard
erythrocytes (a crossmatch way)

® - by means of Monoclonal Blood Grouping
Antibodies : (Anti-A and Anti-B).



BLOOD GROUPING
DETERMINATION BY
STANDARD
ISOHEMAGGLUTINATED
SERUMS




FOR DEFINITION IT IS NECESSARY

Two complete sets of standard isohemagglutinated
serums 0(l), A(ll), B(lll) the groups of two various
series

one ampoule of serum of AB(IV) (in every ampoule
with a serum put a dry clean pipette)

a small bottle with 1sotonic solution of Sodium
chloridum with a pipette

cleanly washed-up dry dish(PLANE-TABLE)
glass rods

sterile spear-shaped needles are for the puncture
of finger

sterile gauze globules
alcohol.







m determination make indoors with good lighting at
a temperature

15-25°C.
m Serums make In the special serum laboratories
from donor blood.
m Serums keep in a refrigerator at a temperature
4-8°C.
A PASSPORT of SERUM Is a label on that:
it Is the marked blood type
It Is a number of series
it IS a titer
It IS a period of storage
it Is a place of making

vV V V V V



m A SERUM MUST BE transparent, without the
signs of rotting, ampoule stored.

m A presence of flakes, sediment, dimness Is
the signs of uselessness of serums. Serum
with the delayed period of storage can't be
used.

m For convenience (comfort) the standard
Isohemagglutinated serums of various
groups, write with the certain marking and
tint:

m O(l) - colourless(grey); strakes are not

m A (Il) - blue; two strakes of blue color

m B(lll) - red; three strakes of red color

m AB(IV) - bragtly- yellouw four strakes - yellow




Titer of serum

m must be not below 1: 32(for a serum
B(lIl) not below 1: 16/32); activity Is
high: the first signs of agglutination
must appear not later than 30
seconds.

m [Iiter of serum Is that it maximum
dilution at which the agglutination test
can occur.



Equipment of carrying out reaction
m A reaction Is conducted at a room
temperature - 15-25°C

= Blood for research is taken from a finger
or from a vein




m On a dish (plate, plane-table) put a
standard isohemagglutinated serums
under corresponding notations of blood (I,
Il, 11l of groups in a volume 0,1 ml is one
large drop an about 1 cm in a diameter)

type. e S N

Ocsll)  Asll)  Belm)




—0r prevention of errors at determination,
out two series of serums each of groups
pecause one of series can have low
activity and not dates of clear
agglutination. Thus, on a plate get 6 drops
that form 2 rows for 3 drops in each in the
next order on the left on the right : O(l),
A1), B(III).




m Then investigated blood on one little
drop - 0,01 ml consistently
(nocnigoeHo) put by dry glass rod on a
plate in 6 points, each alongside with
the drop of standard serum

= an amount of the investigated blood must

be approximately in 10 times less amount
of standard serum, with that she mixed -

m hatis ratio 1: 10

That Is

m after that every drop of blood and serum is
mixed by means of glass rods round-
edged.



m After mixing a dish iIs periodically
rocked.

m Agglutination begins during the first
10-30 seconds.

m Observation Is necessary for carrying
out to 5 minutes through possibility of
later agglutination.

= WWhen agglutination occur, but not
earlier than after 3 min, in a drop add
Isotonic solution of chloride of
natrium on one drop, after that
estimate a result



1. Standard serums all three groups in both series are not
caused by agglutinations of red cells. It specifies on
that red cells do not contain agglutinogen A and B,
that that is the studied sample of blood belongs to

the group O(l).

0 (1)
ap

Standard serums

A(ll)
5

B(II)
0

studied
erythrocytes

Blood
typing
O(l)ap




ESTIMATION OF RESALT

Blood typing
0()ap

A(ll)B
B (Ill) a

I(A)  1I(B)

CHRBOPOTRA
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2. The reaction of isohemagglutination is negative with a
serum A(Il) groups of both serums and positive with serums

0(l) and B(lll) groups. The red cells of the investigated sample
of blood contain agglutinogen A.

Investigated blood A(ll).

Standard serums studied
0 A(ll) B(ll) | ervthrocytes
ap B a
+ - + A
Blood
typing

A(I1)B




3. The reaction of isohemagglutination is negative with a
serum B(lll) groups of both serums and positive with serums
O(l) i A(ll) groups. The red cells of the investigated sample of

blood contain agglutinogen B. Investigated blood B(lll).

0 A(l])
a3 5
+ +

Standard serums

studied
B(IIl) erythrocytes

a

Blood
typing
B(Il)a




4. Standard serums all three groups give a positive
reaction in both series. The investigated blood
contains arnoTuHoreHu A and B.

nvestigated blood AB(IV).

Standard serums studied
Al B(IIl) erythrocytes
B a
+ + AB
A\B quod
typing

AB(Il)




. Standard serums all three groups in both series are not
caused by agglutinations of red cells. It specifies on that red
cells do not contain agglutinogen A and B, that that is the
studied sample of blood belongs to the group O(l).

. The reaction of isohemagglutination is negative with a
serum A(ll) groups of both serums and positive with serums
0(l) and B(lll) groups. The red cells of the investigated
sample of blood contain agglutinogen A.

Investigated blood A(ll).

. The reaction of isohemagglutination is negative with a
serum B(lll) groups of both serums and positive with serums
O(l) i A(ll) groups. The red cells of the investigated sample of
blood contain agglutinogen B. Investigated blood B(lll).

. Standard serums all three groups give a positive reaction in
both series. The investigated blood contains arnroTnHoreHu
A and B.

Investigated blood AB(IV).



m However for a final conclusion in relation
to IV of blood type it Is necessary to do the
reaction of iIsohemagglutination with the
standard serum of AB(IV) of group on the
same methodology. The negative reaction
of Isohemagglutination allows finally to
take the investigated blood to AB(IV) of

group.




The exposure of other
combinations testifies
to the error of
determination of blood
type of patient.



Mistakes at determination of blood types are
possible In situations when at the actual
presence of agglutination it isn't
determined or agglutination Is determined
visually at its actual absence

l. Poor quality of reagents:
m - Sultability term (cpok rogHocTn)
m - Storage conditions (ycnoeus xpaHexns)

m - appearance (transparence, smell, etc.)
(BHELUHNM BMAO NPO3PaYHOCTb 3anax)




2. Technical mistakes:

1) non-compliance with external conditions

= a) bad illuminating intensity

m 0) temperature increase (it is more 25°C - the
slowed-down agglutination)

= B) low temperature (less 15°C - cold
panagglutination)

2) wrong carrying out the reaction:

= a) disturbance of placement of serums on a dish
(PLANE-TABLE)

m 6) Serum and blood ratio

m B) connection of the next drops

= r) early estimation (special antigen A,)

3) not use of physiological solution - PSEUDO-
AGGLUTINATION - pasting of erythrocytes in
monetary columns with conservation of integrity of
membranes




4) features of a studied blood

a) nonspecific panagglutination (low temperature of a

blood, quality)

0) Thompson's phenomenon (in 1927) - bacteriemic

pollution of a studied blood. Thomson's phenomenon is

characterized by blood agglutination with Serums of all

groups and Serum of own blood.

B) autoagglytinaion - fresh bloods that is described at a

series of diseases: ilinesses of a blood, splenomegaly,

Infectious diseases, etc.

r) other features - change of properties of erythrocytes at

different pathological conditions.

= |t can be shown In the raised agglutinability of
erythrocytes which is observed at patients with a hepar
cirrhosis, at combustions, a sepsis. Agglutinability can
be so hlgh that erythrocytes stick together in own
Serum and physical solution.

= At leukoses depression agglutinability of erythrocytes
therefore a significant amount of erythrocytes remains
not involved in agglutination even when using highly
active standard reagents - an artificial bloody chimera is
observed.




m Standard erythrocytes for determination of
blood types

g el



SHORT OF METHOD

Do at the same time recognition of
agglutinogens in erythrocytes of a
studied blood by means of
standard Serums and identification
of agglutinins that are in Serum of
this blood by means of standard
erythrocytes.



Technigue of carrying out reaction

m Blood for research take in a dry test tube,
centrifuge or leave alone for 20-30 minutes
for serum unit.

m Determination carry out on a white plate, with a
pipette in 3 places put on one big drop of
Serum of a studied blood from a test tube
(0,1ml)

= On the lower part of a plate also under the
corresponding notation put on one small drop
of standard erythrocytes in such order from
left to right: O(l), A(ll), B(III).



Reaction Is carried out at room temperature 15-25°C
Watch a reaction course not less than 5 minutes.

Moderately agglutination emergence, but not earlier,
than in 3 minutes, in those drops in which it came,

adds on one drop of a Isotonic solution of
chloride of natrium then estimate result.

At treatment of results estimate the data received at
both reactions (with standard isohemagglutinated
serums and standard erythrocytes).

Feature of treatment of results of reaction with
standard erythrocytes is that erythrocytes of group O(l)
IS control because Iin them there are no antigens that
does impossible a specific agglutination test with other
Serum.



Estimation of results of determination

of blood types by a cross method

Presence of agglutination at Presence of Blood '
a reaction with the standard agglutination at a typing
Isohemagglutinated serums reaction with the
of the following groups : standard erythrocytes of
the following groups :

0 (1) |A(I) |B(Il) [AB(IV) (0 (1) [A®) |B(II)
- - - - + + | Oap(l)
+ - + - - + | AB(II)
+ |+ | - _ + - | Ba(lln
+ | + | + - _ - - | AB(IV)




Standard serums Il and Ill groups cause
agglutination. It specifies that serum contains
agglutinins a and 3, that is the studied sample
of a blood belongs to group O(l)af.

Standard erythrocytes Studied
0 Al B(IIl) sl
0 A B
_ ap
Blood typing

0(l)ap




2. Standard serums lll groups cause
agglutination. It specifies that serum contains
agglutinins B, that is the studied sample of a
blood belongs to group A(ll)f.

Studied
serum

Standard erythrocytes
B(II)
B

B
Blood typing

A(l1)B




3. Standard serums Il groups cause
agglutination. It specifies that serum contains
agglutinins a, that is the studied sample of a
blood belongs to group B(lll)a.

standard erythrocytes studied
serum

0 (I) A(ll) B(Il)
0 A B

B
Blood typing

B(lll)a




Standard serums don't cause agglutination. It
specifies that serum doesn't contain
agglutinins, that is the studied sample of a
blood belongs to group AB(IV).

standard erythrocytes studied
0 A(ll) B(Il) 2=t
0 A B
_ - - AB

Blood typing
AB(1V)




Monoclonal antibodies (Seraclone) Anti-A
and Anti-B are used for determination of a
blood type of the person of ABO system
iInstead of standard isohemagglyutinated
serums, by identification of antigens A and
B In erythrocytes by standard antibodies
which are in monoclonal antibodies.



$

JE
Monoclonal antibodies Anti-And and Anti-In are produced
by two various hybridomas which are formed by a way of
merge muscular an antibody - forming B-lymphocytes with
cells of a mouse myeloma. The called monoclonal
antibodies are presented by divorced ascitic liquid of mice
carriers of a hybridoma which contains the M
immunoglobulin against antigens A and B.

Monoclonal antibodies give faster and more expressed
agglutination test, than standard serums, and also full their
standartisation allows to apply one series.

Monoclonal antibodies anti-A and Anti-B are made in the
form of liquid or bottle, liquid is painted in red (anti-A) and
dark blue (anti-B) color.

Store them in arefrigeration at temperature 2-8 C, term of
conservation of 2 years



EQUIPMENT of CARRYING OUT REACTION

m Determination make indoors with good lighting
at a temperature 15-25°C.

On a porcelain plate put on one big drop of
monoclonal antibodies Anti-A and Anti-B,
nearby put a drop of a studied blood in 10 times
of the smaller size

= Admix rods this drops.

m Plate slightly shake and watch reaction within 2-
3 minutes.

m Reaction as a rule arises in the first 3-5
seconds and is characterized by formation of
fine red units, and then and flakes.



1. Agglutination is absent with monoclonal antibodies
Anti-A and Anti-B - the blood doesn't contain
agglutinogens A and B - a studied blood of group
O(1).

2. Agglutination arises with monoclonal antibodies
Anti-A, erythrocytes of a studied blood contain an
agglutinogen A - a studied blood of group A (lI).

3. Agglutination arises with monoclonal antibodies
Anti-B, erythrocytes of a studied blood contain an
agglutinogen B - a studied blood of group B (llI).

4. Agglutination arises with monoclonal antibodies
Anti-A and Anti-B. Erythrocytes contain an
agglutinogens A and B - a studied blood of AB (1V)
aroun.




The scheme of estimation of results
with monoclonal antibodies

Presence of agglutination at a

reaction with monoclonal antibodies

Blood typing
Anti-A Anti-B
- - O(l)ap
+ _ A(ll) B
- + B(Ill) a
+ + AB(1V)




Control

ame  AURA SCHINDT

Nombr
Address ‘fw{fwf ten 70 72 dec 2005

TV ¢"” "“’0%/ Denmark Laara Sehmidt
c E 0543 Lot No. 05451 ExP 2007.11 C

m EXxpress-test — «Eldoncard», 73x105 mm.

Determination blood grouping for the ABO system and Rh-factor i
pe3yc- RhD, control. The photo Is pasted.

m 1 card=1test
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Rh Factors

s Scientists sometimes study Rhesus monkeys T @ =
to learn more about the human anatomy f& ‘-ﬁ |
because there are certain similarities between £ 4
the two species. While studying Rhesus g
monkeys, a certain blood protein was
discovered. This protein Is also present in the
blood of some people. Other people, however,
do not have the protein.

m The presence of the protein, or lack of it, Is
referred to as the Rh (for Rhesus) factor. A+ A-

m If your blood does contain the protein, your B+ B-
blood Is said to be Rh positive (Rh+). If your
blood does not contain the protein, your blood AB+ AB-
Is said to be Rh negative (Rh-). O+ O-




= System antigens a rhesus have ability to cause
formation of alloimmune antibodies.

m Rh blood types were discovered in 1940 by Karl
_andsteiner and Alexander Wiener.

m Rhesus (Rh) factor Is an termostabile specific
orotein found on the surface of red blood cells

m On erythrocytes of the human there are 5 main
antigens of rhesus system (D, C, c, E, €). From them
the most iImmunogenic is D [its complete notation
Rh-(D)]. A presence or absence of this antigen
determines rhesus-belonging of blood : Human that
have D- antigen, belong to the group rhesus-positive
(among the persons of white race them approximately
85%, human, that does not contain D - antigen,
behave to Rh-negative (them, accordingly, about 15%

Rh(+) —=85%  Rh(-) — 15%




Importance of the Rh system

m After the A and B antigens, the D antigen is the
most important red cell antigen in blood banking

m The D antibody can cause transfusion reactions
and hemolytic disease of the newborn
(HDN)/Erythroblastosis fetalis

® Rh antigens are highly immunogenic, the D
antigen Is most potent

m D » c»>» E » C » e
Highly Rarely
Immunogenic

+ Exposure to less than 1 ml of Rh positive red
cells can stimulate Ab production in an Rh
negative person.




No 208-D 2ondbo dims

Rh posRive
Erynrocytes with
type Dsurface
anigens and plasma
WRh n0 ami-D
amioogies

Ant-Damibodes
(F%er prior exposure)

| Rn negative

Erygnrocytes with no
tyoe Dsurface
atigens and plasma
wkh ant-D amtibodies,
only Finsre nas peen
prior exposureto Rn
positive DDod




= [here are many methods of determination
of rhesus factor.

m [here Is a reaction with anti-D monoclonal
antibodies (Seraclone Anti-D) In a clinic -

most often used




m Determination make indoors with good
lighting.
m The best results a test gives at the use of high

concentration of red cells and temperature
about 37°, that Is to use a warmed-up plate.

m For research use whole blood, washed red
cells, red cells in plasma, serum, preservative
or physiological solution.



Methods performing

a) Put the large drop (about 0,1 ml) of reagent on a
plate or plane-table.

b) Put near a little drop (about 0,03 ml) to the
Investigated blood (red cells).

c) Carefully mix up a reagent with blood by a clean
glass rod.

d) In 10-20 seconds softly rock a plate. Without
regard to that clear agglutination comes in the first
30 seconds, take into account the results of reaction
In 3 minutes after mixing.

e) Write down the results of reaction immediately
after determination.



m Appearance of agglutination testifies
about a rhesus - positive blood (existence
antigen-D)

m Absence of agglutination - a blood a
rhesus negative (the antigen-D is absent)



1. Errors of organizational and technical
character

m - the wrong ratio between serum and
erythrocytes (erythrocytes should be
approximately in the 10th times less, than
serums);

® - hon-compliance with necessary temperature

® - hon-compliance with time necessary for
carrying out reaction;

m - the conclusion becomes from the dried drop;

m - Use for determing of a Rh factor of the old,
hemolised or infected blood,;



2. The mistakes bound to use of substandard
Serums

m - use of delayed Serums;
® - use of low-active Serums;

m - use of polluted, infected Serums.



3. The mistakes predetermined by biological
features of a studied blood

® - phenomenon of a polyagglytination of
erythrocytes.

m - existence of an antigen of DU (a weak
version of an antigen of D). Erythrocytes
with that agglytinogen give very indistinct
agglutination with standard Serums of anti-
Rh. Recipients with an antigen of DU
consider Rh-negative, donors - Rh-positive;

m - depression of level of Rh- agglutinogens at
some diseases (illness of system of a blood,
a liver, kidneys, immune system)






