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Summary' 
Sera from 250 selected group l O ' donors were screened for anti 
A and anti B haemolysins. Those that were posit ive were ti-
trated for haemolytic ant ibodies and the result read both visu-
ally and spcctrophotometrically. The visual and spectrophoto-
metry titres were then compared . The prevalence of (X and P 
hacmolysin was 23.2%. Haemolyt ic anti B occurred twice as 
frequent as haemolytic anti A but the titre of haemolyt ic anti-A 
was higher than haemolyt ic anti-B. There w a s no relationship 
between sex and age and the prevalence of haemolysins. Signifi-
cant v isual titre of 8 and above w a s found in 18.5% of lytic anti-
A and 13.2% of lytic anti-B, but the proport ion of the whole 
study population with s ignif icant visual titre of 8 and above 
was low, i.e., 2 .0% for anti-A and 2 .8% for anti-B. On the 
average the spectrophotometr ic titres were consistently one fold 
higher than the visual titres. 
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Resume 
Sera preleve de 250 donna teu r s g roupc ' O ' sont examine pour 
anti A ct anti B hemolys incs . Ceux qui avaient montre positif 
etaient titre pour de t e rmine r les an t icorps hemolyt ique et lc 
resultat etait lu v i sue l lement et avec la spectrophotometre a la 
fois. Les "titres visuel et d e spec t rophotometre s 'etaient alors 
compares. La f r e q u e n c e d ' h e m o l y s i n CX et P etait 23 ,2%. 
L'hemolytiquc anti B se produi t deux fo is si f requente que 
Phemolytique anti-A mais le " t i t re" d ' h e m o l y t i q u e anti-A etait 
plus eleve que r h e m o l y t i q u c anti-B. II n ' y avait pas un rapport 
entre le sexe Page et la f r equence d ' hemolys in . Le titre visuel 
signifiant de 8 et p lus etait t rouve dans 18,5% de lytique anti-A 
ct 13,2% de lytiqui anti-B. Mais la proport ion de Pcnticr de la 
population etudiee ayant un titre visuel s ignif iant de 8 et plus 
etait basse c-a-d 2 ,0% pour ant i-A et 2 , 8 % pour anti-B. Au 
moyen, les titres spcc t ropho tomct r iques sont invariablement 
plus eleve que les titres visucls. 

Introduction 
Ideally, group ' O ' blood should be t ransfused only to g roup ' O ' 
recipients, except in emergency si tuat ions when g roup ' O ' do-
nor blood is used as universal donor where g roup identical blood 
is not available. This is part icularly the practice in blood banks 
with inadequate blood supply, and in the t ransfusion of infants 
bom to non-group identical mothers [ I ] . Th i s universal donor 
phenomenon is outdated in ma jo r b lood banks especially in 
developed countries because it has long been recognized that 
certain donors possess in their p lasma potent A B O antibodies, 
which are dangerous to the recipients ' red cells. These are anti-
A and anti-B haemolysins found after a l logenic st imulation by 
red cell antigens. Sources of stimuli include al logenic stimuli 
from ABO incompatible blood donat ion , pregnancy with an 
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A B O incompatibjc fetus and organ transplantation from a non 
ABO-matchcd donor [2,3]. Others are heterogenic antigens in 
the form of A and B subs tances found in tetanus toxoid, 
antitetanus scrum (horse scrum) and typhoid A, B (TAB) vac-
cine [4]. 

The second clinical significance of anti-A and anti-B 
haemolysins is their ability to cause haemolytic disease of the 
new bom (HDN) due to ABO incompatible pregnancy. The 
incidence and severity of haemolytic disease of the newborn are 
significantly greater in Africans than Caucasians [5,6]. It has 
been suggested that the greater incidence of HDN in Africans is 
due to the very high haemolytic activity of anti-A and anti-B in 
black group 4 0 ' individuals [7,8]. 

T h e h i g h e r p r e v a l e n c e of a n t i - A a n d a n t i - B 
haemolysins in Africans has been alluded by Worlledge to be 
due to blood sucking insects. [7]. 

The prevalence of alpha and beta haemolysins ranges 
from one part of Nigeria to the other. Reports have been in the 
range of 30 - 56% [1,8,9]. Haemolysin titres are usually in the 
range of 2 to 32 but a visual titre of 8 has been observed to be 
potent enough to cause in -v ivo h a e m o l y s i s [1 ,10] . T h e 
haemolysin screening test is performed routinely in some blood 
banks to identify "dangerous" group ' O ' blood containing the 
potent haemolysin in the donor pool [ I I ] . However some other 
hospital blood banks including University of I lonn Teaching 
Hospital do not carry out the same screening inspite of the 
reported high prevalence of haemolysins among group ' O ' do-
nors. 

No work on the prevalence of haemolysin among group 
l O ' donors has been done in this part of the country. This work 
is aimed at determining the prevalence and titre of alpha and beta 
haemolysins in group 4 0 ' donors in Ilorin. It will also compare 
the visual titres with titres by spectrophotometric readings so 
that recommendations can be made as to the necessity or other-
wise of routine screening as well as the usefulness of spectro-
photometry in haemolysin titration. 

M a t e r i a l s a n d m e t h o d s 
Materials 
Blood samples for the study were procured from group 4 0 ' 
donors w h o had been screened, found fit and accepted as do-
nors. About 4 mis of haemoglobin free serum was obtained 
from clotted samples and these were stored at minus 18-20°C 
until they were analysed. 

Methods 
One volume of donor serum and one volume of absorbed fresh O 
serum (as a source of complement) were placed into each of 3 
test tubes. T o each tube was added one volume of 5% suspen-
sion in saline solution of red cells of groups A, B and O, respec-
tively. The O cells were used as negative control. The tubes 
were then incubated at 37°C for 1 hour, after which time all 
tubes were centrifuged. They were then held before a source of 
light and with minimal disturbances the supernatant was exam-
ined microscopically for haemolysis. Haemolysis was graded as 
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follows: 3+, complete haemolysis, 2+, partial (more than 50% 
but not complete) haemolysis, 1+, trace haemolysis, negative, 
no visual haemolysis. All samples showing haemolysis were 
titrated foranti-A and anti-B haemolysins. 2 mis of each serum 
was double diluted serially in saline up to 256, and 0.5 mis of 
each serum dilution and 0.5ml of absorbed fresh group O serum 
were placed in each of 3 tubes. 

To each tube was added 0.5ml of 5%, A cells, B cells 
and O cells respectively. The O cells were used as a negative 
control and the tube that contained it served as serum blank 
tube. All tubes were incubated at 37°C for 1 hour. At the end of 
incubation they were ccntrifuged and the supernatant examined 
for haemolysis yisually. The visual titre was taken as the last 
dilution of serum where haemolysis was seen. After visual as-
sessment of haemolysis, other tubes were set up in identical 
arrangement to the incubated ones and 3.2ml of saline was placed 
in each of them. About 0.8mls of supernatant was carefully 
pipetted from each ccntrifuged tube into the corresponding tube 
in the second set with thorough mixing to produce a 1 in 5 
dilution of each suspension. The optical density of each was 

read on a spectrophotometer at 540 nm using saline as blank. 
T h e titre was taken as the dilution just before that which gave 
he same optical density as the serum blank. 

Results 
" w o hundred and fifty sera f rom group ' O ' donors within the 
i i e range 18-59 years selected at random were examined by the 
—ethod described for anti-A and anti-B haemolysins. These 
=cluded 239 males and 1 I females. Of the total donor popula-
—n 58 (23.2%) had alpha and/or Beta haemolysin. Haemolytic 
= i - A was found in 27(10 .8%) , anti-B was found in 53 (21.2%) 
H b l e l ) . 

K}le 1: Visual and spectrophotometric titres of Anti A and 
~ i B among group O donors 

Number of Donors 
Anti A Anti B 

Visual Spectropho-
metric 

Visual Spectropho-
metric 

2 0 4 0 
7 4 15 7 

13 6 27 13 
4 13 6 27 
0 3 1 5 
1 0 0 1 
0 1 0 0 

22 27 53 53 

Howeve r , an t ibody titres were higher for anti-A than 
The m i n i m u m titre for both anti A and anti B was 1 
m a x i m u m titres were 16 and 32 for anti A and anti B, 

cly. O f the 58 donors with haemolysins, only 10 had 
it titre (i.e. visual titre o f 8 and above). Twenty- two 
_8%) had both anti-A and ant i-B haemolysins, 5 do-

and 31 d o n o r s (12 .4%) had only anti-A and anti-B 
n, . respectively. No serum containing anti A only 

rn i f icant titre whereas 5 were significant when in com-
- i th anti B. On the other hand 4 sera with Anti B 
3 on ly had s igni f icant titre (See Tabic 2S). There was 
_ant i n f l u e n c e o f age or sex on the f r equency of 
_s. 

When the visual titres were compared to those of th 
spectrophotometer only 8 (10%) out of 80 titrations gave th 
same titres both visual ly and spectrophotometrically. In th 
remaining 72 (90%) titrations, spectrophotometric titres wer 
one tube higher than the visual titres. So on the average thet 
was a one-tube d i f ference between the visual titre and that ofth 
spect rophotometer . 

T a b l e 2: Pattern of distr ibution of haemolysins 

N o . p o s i t i v e 

H a e m o l y s i n 

fo r % No. with haemolysin 
litre of 2 

8 
•/. 

Ant i A o n l y 5 2 . 0 0 c 
An t i B o n l y 31 12.5 4 1 < 
Ant i A + B 22 8 .8 Anti A only 3 1.. 

Ant i B only 1 0. 
Anti A and Anti B 2 o. 

S u b total 5 8 2 5 . 3 10 
4 

N o h a e m o l y s i n 192 7 6 . 8 0 
Tota l 150 100 10 

Discussion 
A policy of transfusing only group identical donor blood 
recipients would make the screening of blood for haemolysii 
unnecessary. However, the non vailability of donor blood of* 
groups at all times necessitates the transfusion of group '( 
donor blood to certain recipients of A, B and AB blood groi 
particularly in developing countries. Unfortunately not all tl 
blood banks that give group compatible rather than group ide 
tical blood engage in screening for haemolysin including U.I.T.h 
hence the necessity of the present study. 

This study showed a haemolysin prevalence of 23.2 
in the 250 blood group 'O ' donors. This is slightly lower cor 
pared to those reported by Onwukemc in Jos (38.1%) in 19S 
[9] and Kulkarni ct al in Zaria (32.1 %) in 1985 [8]. David-We 
[1] and Worlledge el al. [7] had previously reported a mu< 
higher prevalence of 56% and 85%, respectively. In the latt 
report the extremely high prevalence could be attributed to tl 
method of testing in which 1 % suspension of cells in saline w; 
used because it has been reported that the higher the serum cc 
ratio the higher the susceptibility to red cell lysis [12]. 

The lower haemolysin prevalence in the present stuc 
could be due to the fact that Ilorin is located between the Non 
and South, with admixture of blood of immigrants from th 
Savannah North as a result of intermarriages between then 
This is consistent with the finding of Kulkarni et al [8] an 
Onvvukeme [9] of variations in haemolysin prevalence in th 
different ethnic groups, Hausa of the Savannah North (20% 
Igbo (40%) and Yoruba of the forest region of Nigeria (50 
60%). There was no positive difference between males an 
females in the frequency of haemolysin. This is in the kecpin 
with the work done by Adevvuyi et al among black Zimbabwe 
ans [13]. There was also no significant age difference in th 
prevalence of haemolysin. This is consistent with the finding c 
Sapphire et al in 1993 [ 14]. 

Alpha haemolysin occurred less frequently compare 
with beta haemolysin, bu' haemolysin titres »vere higher fo 
anti-A than anti-B. This is also consistent with the findings o 
Adcwuyi et al among blac k Zimbaoweans [ 13]. 

Taking a visual titre of 8 and above as being able t< 
cause significant in-vi vo haemolysis [ 1 ], 18.5% of the sera posi 
tive for hacmolytic anti-A and 13.2% of those positive fo 
hacmolytic anti-B had significant titres. The percentage of th-
total study population with significant titres was just 2.0% fo 
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anti-A and 2.8% for anti-B. This is much lower than those 2. 
found in studies in Black group ' O ' donors of Zimbabwe (18.6%) 
[13]). However in a study of distribution of anti-A hacmolys ins 
in group 'O* donors, Policy ct al [ 14] found a bimodal pattern of 
haemolysin titres with one peak at a very low titre of 1 and the 3. 
other 8. Since sera that p roduced a m o d e r a t e g rade (2+) 
haemolysis had titres in the range of 4 -8 , it can be said that any 
sera that produces (2+) haemolysis should be considered as 
having significant lytic antibodies. And of course those with 3+ 4. 
haemolysis are dangerous for t ransfusion to a non-group * 0 ' 
recipient. Those with slight (1 +) haemolys is may be considered 
as not having significant lytic antibodies but as much as possible 5. 
they should not be transfused to non-group 'O* recipients. If it 
has to be used, it should be as packed cells. Of importance in 
this study is the finding that alpha haemolysin , when it exists 6. 
alone did not attain significant titre while significant titre is 
attained when beta haemolysin exists alone. Alpha haemolysin 
in combination with beta haemolysin on the other hand attains 7. 
significant titre. This suggests that beta haemolysin may have 
a potentiating effect on alpha haemolysin when they occur to-
gether in a donor. 8. 

When the visual titres were compared with the spec-
irophotometnc titres it was found that 9 0 % consistently had 
titres of one tube higher spectrophotometrically. So it can be 9. 
concluded that the spec t rophotomet ry titre that can cause sig-
nificant in-vivo haemolysis is 16 and above. It can also be pre-
dicted that some of the sera that were screened negative could be 10. 
positive if the spectrophotometer was used for the screening, 
but of course the titre would be low (about 1). So it would not 
be necessary to use spectrophotometer for screening routinely 11. 
because a low titre such as 1 is not clinically significant. 

This study shows that s ignif icant haemolys in fre- 12. 
quency of our group ' O ' donor population is low and routine 
screening may not be necessary. But when an elective transfu-
sion of 'O ' blood group to a n o n - ' O ' individual becomes neces- 13. 
sary, the group ' O ' blood should be screened for haemolysin. 
Above all, close monitoring of all t ransfusions may be all that is 
necessary to p revent significant clinical consequence of such 14. 
transfusions. 
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