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: DOG: NORMAL VALUES FOR RED CELL ¢ Y
\EMOGLOBII  LOOD ! IGAR AND BLOOI

NITROGEN AND A PRACTICAL STATISTICAL M
FOR EVALUA..NG SU™H DATA

J. J. G. SION(%), Veterinary Research Institute, Onderstepoort

A simple and reliable statistical method of discriminating between what may
be termed normal and abnormal biological observations is essential in modern clinical
laboratory practice (Wootton & King, 1953). Major difficulties are fre iently
experienced in the application of “* statistical curve fitting ”” and in the transfo.uation
of frequency curves. Gaddum (1945) and Henry (1960) commented on the erroneous
application of standard deviations to very skewed and asymmetric distribution
curves. In their chapter on the subject King & Wootton (1959) consider as normal
values 80 per cent of a population observed or of available data, when such data
are grouped in an array and arranged as a frequency polygon or histogram. The
upper and lower 9 per cent of the population are considered as being suspect of
abnormality and the outer 1 per cent values are considered definitely abnormal.

A simple graphical method of obtaining this information, which will circumvent
much of the difficult mathematics required by the more clegant statistical procedures,
is often required by the biologist. Such a method must, however, yield information
which is sufficiently accurate for all clinical and many research problems. The
latter part of this paper is devoted to a method which is believed to possess these
attributes. It is one which may be found in most text books on statistics and has
been used extensively in social and welfare fields (Spiegel, 1961). It has recently
been successfully applied by Brown and his co-workers in their biochemical studies

sertain disease syndromes of sheep and goats (Wagner, 1964; Wagner & Brown,
1yv6a; Wagner & Brown, 1966b; De Wet & Brown, 1966). The application of
the method in canine laboratory medicine is illustrated by some examples set out
in the main body of this paper.

MATERIALS AND METHODS

Red cell counts were performed by means of standard techniques and equipment.
Haemoglobin was estimated photometrically with a Leitz clinical photo-elertric
colorimeter and the method outlined in the handbook for this instrument. d
sugar was estimated by the method of Folin & Wu (1920) as modified by L n
& Silk (1952) and blood urea nitrogen by the titrimetric method of Brown (1v2/).

Potassium oxalate was used in all instances as the anti-coagulant and all deter-
minations were completed as soon as possible after collection of the blood samples.
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BLOOD CONSTITUENTS IN DOMESTIC ANIMALS IN SOUTH AFRICA

The dogs used in this work were adult animals taken from the immediate
surroundings of this Institute or were drawn from the pool of animals available
here for experimental purposes. Only those which were free from any clinical signs
of disease were used. Dogs were fasted for approximately 16 hours before the
collection of samples for blood sugar analyses.

The method of statistical analysis of the data collected is presented in the
Appendix at the end of this paper.

RESULTS

The data obtained from the various determinations have been tabulated as
explained in the Appendix and are presented in Tables I to 4 at the end of this paper,
together with the relevant cumulative relative frequency curves (Fig. 1-4).

‘

The following have been established as the *“ normal > ranges for the blood

constituents determined:—
Red cell count: 3-96 x 10% to 7-06 < 10% per mm? of blood.
Blood sugar: 54-0 to 70-4 mg per 100 ml of plasma.
Blood urea nitrogen: 4-0 to 25-0 mg per 100 ml of blood.
Haemoglobin: 1145 to 16-65 gm per 100 ml of blood.

DISCUSSION

.

The primary object of this work was to establish the *“ normal ” values of
certain blood constituents in dogs emanating from the immediate surroundings of
this Institute, since these animals constitute the majority of patients presented at
the clinics at Onderstepoort. Hitherto too much reliance has been placed on such
figures which have been gleaned from the literature, the relevant work often having
been performed on a population maintained under conditions vastly different from
those pertaining here. Such values often fail to embrace differences which may
exist due to age, sex, nutritional state or internal parasitism and are often taken as
being acceptable for a method or procedure different to that used by the original

author.

The dogs used in the present investigation were *“ adult ”” animals maintained
under the same general conditions of nutrition and management. No differences
have been observed with regard to sex in this work so far and the population from
which the data were taken for presentation here consisted of animals of both sexes.

As with all other methods of statistical analysis, the validity depends upon
strict adherence to the rules concerning the sampling of data and the choice of the
population used. A histogram should be drawn in all work of this nature to establish
the type of distribution one is dealing with. A fully homogeneous population should
yield a unimodal distribution curve. The class marks referred to in the A :ndix,
which ara rongidered to he the arithmetic means of the sums of the upper auu lower

of the clas  under iderati yuld also be ully determined.
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SUMMARY

The normal ranges for red cell counts, haemoglobin, blood sugar and blood

nitrogen have been calculated for apparently healthy dogs emanating from
mmediate surroundings of Onderstepoort. The statistical method involved
s use of cumulative relative frequency curves. A note is appended on the
ruction of these curves and the application of the * distribution-free tolerance
. test ”’ to the results obtained.
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TABLE 4.—Haemoglobin blood level in the normal dog

' |
[ | \ Relative Cu-ilative
Class mark Class ‘ f fy ( frequency ‘ 1 tive
( mark ‘ ‘J | % r frcq:)l/ency
9-1-10.... ............ ( 9-55 J 1 } 9-55 ‘ 1-16279 [ 1-16279
1011100 il 10-55 4 42-20 ‘ 4-65116 5-81395
11112, ‘ 11-55 4 ‘ 46-20 4-65116 10-46511
12-1-13................. 12-55 } 8 100-40 ‘ 9-30232 19-76743
13-1-14................. [ 13-55 17 230-35 19:76743 39-53486
14-1-15. ... . ... 14-55 J 18 261-90  20-93022 :  60-46508
15-1-16. ...t 15-55 15 233-25 17-44185 77-90693
16-1-17.. .o on.. 16-55 10 165-50 | 11-62790 89-53483
17-1-18. } 17-55 4 ‘ 70-20 ‘ 4-65116 94-18599
18-1-19.........o it | 18-55 4 ‘ 74-20 4-65116 ‘ 98-83715
19-1-20. ... v ol ! 19-55 1 ; 19-55 ’ 1-16279 | 99-99994
, { 86 | 1253-30 | 99-99994 \
|
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