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CONTRIBUTIONS TO THE STUDY OF BLOOD CONSTI-
TUENTS IN DOMESTIC ANIMALS IN SOUTH AFRICA. !:
NORMAL VALUES FOR METHAEMOGLOBIN REDUCTASE,
ERYTHROCYTE FRAGILITY, BLOOD GLUTATHIONE, PLASMA
CATALASE AND THE TOTAL ERYTHROCYTE PYRIDINE
NUCLEOTIDES IN SHEEP

ANA M. W/ NL__, V¢ inary Research Institute, Onderstepoort

INTRODUCTION

Recent studies on the pathogenesis of geeldikkop (7ribulosis ovis) and enzootic

icterus in sheep in South Africa have indicated the existence of certain fu al
bioc nical lesions in affected animals. These disturbances have t . ed
with a low chro: © and subclinical selenium intoxication (Brown, 1¥02, 1963;

Brown & e wet, 1962). Both syndromes are marked by intravascular haemolysis,
it ased erythrocyte fragility and disturbances of the methaemoglobin reductase
systems in the red cells. Elevated plasma catalase values have bzen mentioned by
Brown (1963) as occurring in the geeldikkop syndrome. An empirical evaluation of
the integrity of the erythrocyte metabolic systems, known as the * fragility index **,
has been used f  zstablishing the existence of the red cell lesions in latent or sub-
clinical cases of either syndrome (Brown, 1962, 1963).

order to proc | with reszar * into the me ©~ =~ of intravascular hac -
lysis 1n these conditions and with investigations into some of the other interesting
features of these diseases encountered by Brown and his co-workers, it was nececssary
to establish ““ normal values ™ for some of the tests used on sheep and normal blood
levels of the various enzymes and co-factors under consideration. It was of importance
also to establish whether such values as are available in the literature for some of these
es ~ tionsare applicable to sheep under South African farming conditions. Further-
more 1t was essential to know whether significant differences existed between apparently
healthy and clinically normal sheep raised in areas where these diseases do not occur
and those from areas in which the two syndromes are enzootic. Brown (1959, 1962,
1963), Brown & De Wet (1962) and Brown, le Roux & Tustin (1960) have indicated
that a large percentage of apparently healthy sheep from the Karoo areas do in fact
exhibit profound biochemical disturbances manifested in extreme cases by severe
atrophic hepatic cirrhosis, subacute or chronic hepatitis, moderate to severe anaemia
and bone marrow hypoplasia.

In this and subsequent papers, details of the *“ normal values ™ for some of the
tests used in sheep and normal blood levels of the factors of interest for this work will
be presented.

Received for publication on 16 September, 1963.—Editor
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tion test—Group 2.

FiG. la.—Methaemoglobin  reduc-
tion test—Group 1.
F1G. 1b.——Methaemoglobin reduc-



THE STUDY OF BLOOD CONSTITUENTS IN DOMESTIC ANIMALS

100
90
80
70
L
2 60
S
—
a
5 >0 Fic. 2.-—Red cell fragility test.
E
2 40
o
a
30
20
10
a R
< 60
zentage of Red cell Fragility in
0-7 per cent sodium chloride
201
a
o
]
=
(%]
-
o
5 10
'g FiG. 2a.—Red cell fragility test—
E Group 1.
pd
n O N WO WO N O wn o
= = N ol
ST T N B N
h O O O O 1 O h
= — & NN M m F T hoin

Percentage of Red cell Fragility
in 0-7 per ntsodium chlorit

84



sercentile

Number of sheep

3
20
10
noT N O O WO N O N
.11 T373127
n O O O o S
- = N N M ™M+ T un
Percentage of Red cell Fragility in 0-7 per cent
sodium chloride
| 00F
80}
70F
60F
50F
40r
30
20}
10
L 1 1 L 1 L 1 1 1 I}
05 i-0 I-5 20 25 30

Catalase (arbitrary units)

&5

RTANA M. WAGNI

FiG. 2b.-——Red cell fragility test—
Group 2.

FiG. 3.—Plasma catalase—Group l.



THE STUDY OF BLOOD CONSTITUENTS IN DOMESTIC ANIMALS

yercentile

F

Number of sheep

100}
90
80}
70}
60F
501
404
30r

201

4ok
30

201

0-0-25
0-26-0-50
0-51-0-75

076-1-00

J— ~ - (S

kALY .

(arbitrary units)

[
o

I-5(-1-75
1-76-2-00
2:01-2-25

1-26-1-50
2:26-2-50

Catalase (arbitrary units)

2-51-2-75
2:76-3-00

F1G. 3¢ lasma catal s

F1G. 3b.—Plasma catalase—Group 1.



ADRIANA M. WA {ER

[« 9
[
20k
1
2
E 1of
23 FIG .3¢c.—Plasma catalase—Group 2.
R R 8 & 3
T % 9 % 9
wn _— 0 —_— [Fe]
o Lo ™~ Q@ o
© @© @ o o
Catalase (arbitrary units)
100}
90
80F
@
g
@
1d 50F
S0 FiG. 4.—Blood glutathione.
Qa.
o]
[« 40
30f
S Group 2
20p
wo——o~ Group |
10f
j —

. - ) 3 1 A -
5 10 15 20 25 30 35

Glutathione in milligram per cent

87



THE STUDY OF BLOOD CONSTITUENTS IN DOMESTIC ANIMALS

Number of sheep

Population percentile

aof
o 30k
20f 2
S 20ob
)
°
10 S Iof
4
vy (= wn o [%] [=3
! -— — o~ o~
R & 8 A e I I I 1 7
(=] | | | | | | w (=3 %) = wn
- - o - - - - ~ o~
o ) i = & 2 Glutathione in milligram per cent
1 er cent . .
Glutathione o m 'gram, i’ F16. 4b.—Blood glutathione—
FiG. 4a.—Blood glutathione— Group 2.
Group 1.
100
204
70+
60F
SOt Fic. 5.—Blood pyridine
tides.
40t
30F
20
10
. 1 | - 1

1 L —
25 30 35 40 4-5 50 55
Pyridine nucleotides milligram per cent

88

30-1-35

nucleo-



ADRIANA M. WAGNER

%
o
—

40
a
3
£ 30
5
s
g 20 FiG. S5a.—Blood pyridine nucleo-
£ tides—Group 1.
Z 10
Q@ [id o v o
SRR G S T T
0 - o - b 2 <
~ ” ™. <~ - L v
Pyridine nucleotides milligram per cent
30p
o
8
= 20f
v
—
o
“
< ae (2]
FiG. Sb.—Blood pyridine nucleo- o
tides—Group 2. E 10f
P
L0 <@ L s [ [=)
L R T
N T
o~ [aa) s} < <
nt

Pyridine nucleotides milligram per ce

89



