





H. GRAT.
(b) The cardiac, oedematous or * ikkop” form is characterised by
transudation of the subcutical tissues with a pale vellowish fluid chiefly in
the region of the head and neck, fasciae and muscular aponeuroses and reglonal
lymph glands; cyanosis of the mucous membranes; hydropericardium—the
amount of liquid varying from }-litre to 24-litres; extensive subepicardial
and subendocardial haemorrhages; hyperaemia and fatty degencration of
liver and kidneys, degeneration of the myocardium.

Experiments with — rse-sickness.

For these analyses blood was drawn f~~m horses v ch had been artificially
infected by inoculation with virulent bloc (except Case I1I) for investigations
also into other aspects of the disease, particularly transmission and immunisa-
tion experiments. 1 here wish to place on record my sincere thanks to my
colleagues Messrs. W. O. Neitz and R. du Toit, for their ready permission to
bleed their experimental subjects at any time for the purpose “of my analyses
and for their courtesy in informing me in good time of likely suitable cases.

The horse were of various breeds and conditions, and ages, details being
ﬂnen under “ History ” in each case. The rations supphed are given in
“* Chemical Blood Studies” T (see this Journal).

Most of the animals were placed on temperature for months or weeks

prior to infection, but in this paper only the temperaturc records of last
2-3 weeks have been reproduced. The normal temperature records tun a
remarkably even course, showing for months on end only the sl  diurnal

variations, with a “ mean ” level at about 100°.

{b) MErHODS OF ANALYSIS AND TECHNIQUE.

Exactly the same procedure was followed as that described in the first
paper of this scries (* Chemical Blood udies I, this Journal). In
connexion with the study of equine blood, particularly horse blood, the pre-
caution of thorough shaking of the oxalated blood must be observed before
pipetting off any blood for the preparation of filtrates, total nitrogen and
haemoglobin determinations, otherwise the results will be inaccurate, because
with equine blood sedimentation of the corpuscular elements is very rapid.

For the morphological aspect of equine  Hod, the red, white ar  differential
counts, ““red volume 9 etc., I would reter to the works of Neser (1926)
more particularly as the major part of those researches were also carried out
here at Onderstepoort and the results obtained would, therefore, be more
directly applicable to the bloods handled by me than if those researches had been
carried out under different environmental conditions.

In presenting the experimental data of 14 horse-sickness cases the same
sequence as previously will be adhered to, i.e., the temperature record (only
for the actual hyperthermic period) on which small circles indicate the times
of bleeding, followed by a history of the experimental subject, the analytical
data and the main fcatures emerging from the data collected. statement
of the normal values of all constituents determined will precede a general
summary of the results obtained.
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TasLE 1.

Horse 20302.

. GRAF.

Date.oooovoiiiiii i, 26/2/32. | 29/2/32. 2/3/32. 3/3/32. 4/3(32
Time. ..o — —_ — — —
Temporary Reaclions......... N P.LR. R R R
Hb. gm. %.coviiiiniinnen.. 15-42 1449 12-83 12-42 14-90
Sugar mgm. 9% ........ L 83-3 95-2 98-0 106-4 104-2
U 676 77-0 77-0 88-5 96-2

TN gm. %o, 3-269 3-101 2-863 2-912 3-038
N.P.N. mgm. %....... L 21-43 19-34 18-35 19-36 19-25
14-89 14-63 14-00 14-81 15-11

Coag. N. gm. N %..... L 3-248 3-083 2845 2-893 3019

U 3-254 3-086 2-849 2-897 3-023

Urea mgm. N 9, L 6-42 7-80 5-73 7-24 7-36
13-44 16-38 11-97 15-12 15-54

U 6-13 7-30 569 6-72 6-94

12-81 16-38 11-97 14-07 14-49

Total Creatinine mgm. N L 2-36 2-11 1-86 1-82 1-82
% 6-40 5-70 5-00 4-90 4-90
U 1-86 1-78 1-60 1-45 1-93

5-00 4-80 4-30 3:90 5-20

Uric acid mgm. N 9 L 0-82 0-67 0-82 0-67 0-67
246 2-00 2-45 2-00 200

U 0-40 0-23 0-27 0-30 0-57

1-20 0-70 0-80 0-90 1-71

Amins acid mgm. N 9% L 7-80 6-44 6-14 7-00 7-00
U 4-70 3-35 4-54 4-44 4-10

R.N. mgm. N 9%....... L 4-03 2-67 3-80 2-63 2-40
U 1-80 1:53 1-90 1-90 1-57
Plasma......oooiiiviniinn.. —_— — — — —

Main Features of Data.

Hb.~Shows a drop from 15-42 to 12-42 gm. per cent. with a subsequent rise to 14-90
gm. per cent. on day prior to death.

Sugar.—This rises from 83 mgm. per cent. to 106-4 mgm. per cent. in the case of
“laked”” and from 67-6-96-2 mgm. per cent. in “ unlaked” filtrates.

T.C.N.—A decrease from 2-36-1-82 mgm. N per cent. is noted in ““laked "’ and from
1-86-1-45 mgm. N per cent, in ““ unlaked " filtrate, with a rise on day before death
to 1-93 mgm. N per cent.

T.N.—A slight decrease running parallel with Hb. values.

U.P.N.,, UN., UAN.,, A.AN., and R.N.—No changes in either direction are noted.

339






H. GRAF.

TaBLE 2.

Horse 20262.

Date.......ooooiiiiii ... 3/3/32. 7/3/32. 9/3/32. 11/3/32.
Time..o.coviiin i, — — — —
Temperature Reactions......... .. N P.LN. R R
Hb. gm. i, 18-57 18-96 2263 15-42
Sugar mgm. 9% ........... L 64-5 71-4 57-8 100-0
U 58-5 62-1 47-8 83-3
TN gm. N 9. i, | 3.437 3-465 3465 3-031
N.PN. mgm %........... L 22-5 27-0 97.5 21-1
U 16-5 17-8 5 15-3
Coag. N gm. N 9%........ L 3-415 3-438 3-438 3-010
18 3-420 3-447 3-448 3-016
Urea mgm. N 9 L 7-30 9-00 9-50 9-90
15-33 18-90 19-95 20-79
U 6-60 9-00 9-00 9-40
13-86 18-90 18-90 19-74
Total Creatinine mgm. N 9, L 2-01 2-01 2-19 2-29
5-40 5-40 5-84 6-20
U 210 1-90 2-10 1:50
5-70 5-10 5-68 A 4-00
Uric acid mgm. N 9 L 0-53 0-53 0-58 0-50
1-60 1-60 1-73 1-50
U 0-53 0-30 0-47 0-20
1-60 0-89 1-40 0-60
Amino acid mgm. N 9.... L 10-8 12-7 87 82
5-8 3-9 4-5 3-7
BN, mgm, N 9%.......... L 1-90 2-80 6-50 1-85
198 1-50 2-72 1-40 0-50
Plasma. ... ...covviiiiiieen. — — — —

Salient Features of Analytical Data.

Hb.—Shows a rise from 18-57-22-63 gm. per cent., succeeded by a drop to 15-42
¢m. per cent. 48 hours before death.

Sugar.— An increase is towards the end noted (4 66-100 mgm. per cent.).

T.N.—A decrease is noted coinciding with the drop of Hb. value.

N.P.N.—A tendency towards a slight increase in the incubation period is succeeded
by a drop 48 hours before death. The changes are, however, only within the
normal variation.

UN., T.C.N., U.A.N., R.N.—Nothing unusual.

A.A.N.—Shows a slight decrease (anorexia ?).
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TasLE 3.
Horse 20288.

H., GRAF.

22/3/32. |

Date ..o, 9/3/32. | 11/3/32. | 16/3/32. 23/3/32.
Time..ooovieiiniiiin .. { — — ( — — —
Temperature Reactions........ ‘ N N “ P.1.N. R R
Hb, gm. %...oooovvvnnn.. 17-84 16-87 15-19 13-31 13-31
Sugar mgm. 9% ........ L 70-92 7460 71-43 105-36 93-46
U 5750 54-30 J 58-48 91-76 87-72
TN gm. 9%. ..ol 3-220 3-465 3-325 2-874 [ 3-094
N.P.N. mgm. %....... L 23-10 19-03 18-75 18-76 | 21-23
U 17-80 15-00 15-00 15-15 r 16-86
Coag. N gm. N %..... L 3-197 ‘ 3-446 3-3C6 2-795 ’ 3-073
U 3-202 ‘ 3-450 3-310 2-799 3-077
Urea mgm. N 9 L 10-70 853 6-57 7-00 8-09
22-47 17-85 13-86 14-70 17-01
U 10-30 8-91 6-63 7-16 8-09
21-63 18-69 1386 15-12 17-01
Total Creatinine mgm. N L 2-40 1-86 2-04 1-84 1-98
% 6-40 5-00 5-50 4-86 5-32
U 1-90 1-41 1-58 1-56 1-90
5-14 3-70 ‘ 4-24 4-22 5-14
Uric acid mgm. N 9, L 0-71 0-64 0-63 0-44 0-44
2-14 1-91 1-89 1-31 1-31
U 0-70 0-20 0-30 0-39 0-36
2-10 0-60 | 0-91 1-16 1-07
Amino acid mgm. N ¢, L ‘ 7-39 6-90 7-37 6-51 } 7-00
u 4-10 350 4-00 350 ! 3-50
RN. mgm. N %....... L 1-90 1-06 2.14 2.96 | 3-72
U G-80 1-98 2:49 2-54 3-00

Plasme, ................ ... J — [ —

Main Features of Analytical Data.

Hb.—Drops from 17-84-13-31 gm. per cent.

Sugar.—Increases from 70-92-105-36 mgm. per cent. and drops 24 hours before death

to 93-46 mgm. per cent.

T.N.—Tending to drop slightly,

N.P.N,UN,T.CN., UAN., A.A.N. and R.N.—Show no marked or definite altera-
tions but in all there is a slight tendency towards a decrease.
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CUEMICAL BLOOD STUDIES. IV,

Case XI1IL

Horse 20270.  Horse-sickiiess {(mired type).  Died 24/3/32.
Temperature ¢+ XII.

108

107

106

105

104

103

102

101

|

Injected.

100 I
99 \ V] \5[

98

i4 115 [16 (17 [IR[19{20[21]|22] 23] 24
1932 March

History - Horse 20270. An aged bay gelding, in fair condition. Placed
on temperature 23/11/31 and used for mosquito transmission experiments
(Messrs. Bedford and du Toit). The temperature remained normal except
for a slight reaction from 20,2/32-26/2 32, probably as a vesult of an injection
with crushied mosquitos. At the site of the injection an abscess several om.
in diameter developed. On 9,332 this horse received intrajugularly 5 c.c.
blood from Horse 20302 (vide) the temperature reaction setting in on the 2nd
day p.i., the animal succumbing on the 5th day p.i. from a mixed horse-
sickness reaction. At the post-mortem examination the diagnosis was con-
firmed by the presence of a marked transudation into the subcutis and loose
connective tissues, a marked hydr ericard, oedema of the lungs, subendo-
cardial hacnmorrhages and fatty degeneration of the liver.






CIIFEMICAL BLOOD STUDIES. 1V,

Case 3 L

Horse 20307,  Horse sickness (Dikkop).  Died 7
Temperature Chart XITII.

] | ] T 1
107 L

106

105 ?" I\ hT }»

104

103 . I

102

Injected
e

101

1::: A V¢ S r NEN 4

98

14115161 17( 18] 19] 20( 21| 22{ 23| 24! 25 ‘
1932 April

History : Horse 20307, An aged grey gelding, in poor condition. 18
placed on temperature on 14332 and reesived an intrajugular injection of
3 c.c. blood from Horse 20265 (O.virus 1t generation) on the 18th April,
1932. The temperature reaction set in on the 4th day p.i. reaching 1057
within 24 hours, the animal dying on the 7th day p.a. 1t showed typical
svmptoms of Dikkop horse-sickness.

The post-mortem revealed that post-mortem changes were fairly well
advanced but the gross alterations associated with Dikkop horse-sickness
were present.

Casi T V.
Horse 20319,
No Temperature Chait.
A bav gelding. aged, in fair condition. Was injected for virus purposes
on 22/4/32, but was too wild at the start to submit to temperature taking.
On the 5th day the temperature was 105-6°, The horse was then shot. At

the post-mortem there was found to be present, hydropericard, fibrinous
pleuritis, chronic fibrinous peritonitis and verninosis.
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H., GRAF.

(d) Normar Raxce or Varnums vor Hb., Suear. T.N., P | UN., T.CN,,
U.AN., AAN, axp Resr N.

For the purpose of compilation of the normal values, only data obtained
prior to the infection with virus has been considered here. During the deter-
minations evety endeavour was made to work as accurately as possible and to
check the results by means of duplicate analyses. Where “the duplicates were
at variance with each other, a triplicate aliquot was analysed 1n the majority
of cases. The data recorded throughout this article are, therefore, as accurate
as the limitations of the methods permitted.

Unfortunately, the numhber of “normal” figures T am able to submit is
rel  rely small (40-50 only), - have collected from animals of various
breeds and ages and taken at different times of the year. My only reason for
publishing them here at this stage is that they have been obtained from the
same animals which were subsequently infected, which received the same  t,
lived in the same environment and because a basis for evaluation is so cssential
for the interpretation of the pathological data collected during these researches.
A few figures are also included from animals not tabulated here, but which
were examined several times in succession but later were found to be immune.

Haemoglobin.—The maximum variations encountered ranged from 10-64—
20-18 gm, Hb. per cent. The range of variation is more clearly demonstrated
hereunder by tabulating the numher of times the © Hb. gm. per cent.” fell into
the specified groups.

“Hb.gm. 9.0 Ocourrence. CHb. om. Y. Occurrence.
9-10 0 15-16 11
10-11 1 16-17 8
11-12 2 17-18 4
12-13 0 18-19 3
15-14 4 19-20 1
14-15 7 20-21 1

The average range is, therefore, from about 13-19 gm. Hb. per cent. with
a narrower limit of 14-17 gm. Hb. per cent.

The variation in the normal Hh. content of individual animals over 8 ven
period is, as a rule, more restricteq, e.g., variations are in Case 1V : 13-31-11-51
gm. Hb. per cent. ; in Case VI: 14-95-17-18 gm. Hb. per cent.; in Case X :
13-25-19-156 gm. Hb. per cent.; and in Case VII: 14-72-16-87 gm. .
per cent.

Neser (1923) drew attention to similar variations in his researches on the
““ Percentage volume or count of red cells” from one and the same horse over
short periods, and on the basis of numerous counts in various types of horses,
after a discussion of the factors involved, comes to the conclusion that :—

‘(1) Moderate periods of starvation, thirst or exereise, do not influence the
percentage volume of the red cmpusoles of jugular blood to any appreciable
extent for any length of time; (2) Food or water, after moderate periods of
stravation or thirst, probably canses a slight and very temporary increase or
decrease in the percentage volume in the jugilar vein; (3) The mechanical
state of the circulation is a very Important factor mﬂuencing the percentage
volume or count of the red cells in any part; a slow peripheral circulation
results in concentration there and dilution in th- “ugular vein; (4) Variations
oceur in the percentage volume or count of the re salls of the blood of the same
animal on different dates and are due to factors v ich so far have not been
controlled.”

363



CIIEMICAL BLOOD STUDIES. IV,

Neser referred here more particularly to variations encountered in the
same animal at the same time in different parts of the cireulation (venous and
capillary), but his results obviously also anply to differences found in the same
animal from day to day (in the absence of pathological conditions). When
bleeding animals at short intervals, even at the same time on cach day, we
cannot for a moment assume that th  hysiological state ~f the cireulation is
exactly the same as at the previous bhiceding, and that the . fieure obtained
ix, therefore, an  absolute  index to the Hb. content and that any variations
would represent an absolute increase or decrease in the total amount of Hb,
in the circalation. An absolute decrease or increase under normal conditions
as a result of physiological adaptation to environnment (e.g., altitude) increased
or decreased work, ete.. would he rvelatively gradual. Kven under normal
conditions, however, such absolute changes are possible, if one remembers
that ervthrocyte destruction and regenevation is a continuous process and
unless these two processes are extremely delicately adjusted to each other at
all times, variations in the Ilh. content occur. even if only to a slight extent.

Sugar.—For *laked ” filtrates the maximum variation was found to he
from HT-47-119-10 mgn. per cent. with 30 per cent. of the data falling within
the 70-100 mgni. per cent. range : for ~unlaked 7 filtrates the corresponding
ranges are from 54-30-100 mgm. per cent. and 65-90 menu. per cent. (70 per
cent.). The following table reflects the distribution more clearly :—

“ Laked “ Unlaked ™
Sugar mgm. %, Ocourrence. Sugear mygm. Oy, Occurrence.

55 - 60 1 H— 53 2
60— 65 1 HH— 60 6
65— T0 3 60— 65 1
70— 175 B 6H— 70 5
75— 80 ] 70— T5 6
30— 85 11 R0 2
85— 90 3 R0— 8H 10
H0- 95 6 8h— 90 3
95 100 1 90— 9D 1
100--105 2 95-100 2
105-110 2

110 120 2

Although wide variations mayv he expericnced in one and the sanme animial,
it is the exeeption, the variations heing rather individual in this sense, that
in some animals the “ mean” level ix higher, in others lower.

There is a considerable difference between the blood sugar content of
“laked ” and " unlaked 7 filtrate. as obtained by this method, the differences
being from 3-3-37-5 per cent. with an average of 16 per cent., the " laked
filtrate being alwavs the higher. The average obtained by the addition of
all the normal figures and dividing by the number of analyses is 89-80 mgm.
per cent. and 74-80 mgm. per cent. for ~laked ” and * unlaked 7 filtrate,
respectivelv.

Tf, as is generally assumed, the distribution of blood sugar between plasma
and corpuscles is approximately equal, the only coneclusion to he arrived at
1s that with the destruction of the cellular elements other reducing substances
are liberated and these affecting the total ** sugar’ perceuntage.
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GRAT.

Non-Protein Nitrogen.—In the case of N.P.N., the maximum variation is
from 18:65 mgm. N per cent.—31-66 mgm. N per cent. for *“laked ” and from
13-63 mgm. N per cent.—23-08 mgm. N per cent. for ©“ unlaked ” filtrate. The
following table indicates the distribution :—

Laked.
mgm. N . Occurrence mgm. N %, Occurrence
18-19 2 25-26 5
19-20 4 26-27 3
20-21 3 27-28 3
21-22 4 28-29 2
22-23 4 29-30 0
2394 7 30-31 0
24-925 3 31-32 1
Unlaked.
mgm. N 9. Oceurrence mgm. N . Occurrence
13-14 2 20-21 3
14-15 4 21-22 2
15-16 5 22-23 1
16-17 5 23-24 1
17-18 5
18-19 10
19-20 1

From the above it can be seen that the majority of data falls into the
groups 18-28 mgm. N per cent and 14-22 mgm. N Per cent. for ““ laked ” and
“unlaked ” filtrates, respectively. The average is 18-9 mgm. N per cent.
and 17-3 mgm. N per cent, respectively. The percentages variation between
“laked ” and “ unlaked” is from 14-2-34-6 per cent. with an average of
25-1 per cent. For the N.P.N. an individual variation is also noticeable, i.e.,
animals are encountered who have either a relatively high or a relatively low
normal N.P.N. level, e.g., c.f., Cagse IV with 18-64-24-04 mgm N per cent.,
Casge V with 24-4-27-8 mgm. N per cent., Case VI with 19-4-22-9 mgm N
per cent., and Case X with 22-26 mgm. N per cent.

Ureq.—The normal urea nitrogen content yields maximum variations of
from 4-7-14 mgm. N per cent (9-9-29-4 megm. Urea per cent.), and from
4-4-13-3 mgm. N per cent. (9-3-27-9 mgm. Urea percent.), respectively, for
“laked 7 and °* unlaked 7 filtrates. To indicate the distribution more
accurately, the following table is attached, but owing to the small variations
between the urea nitrogen content in the two filtrates, all the analytical data
has been incorporated in the one column.

mgm. U.N. 9%, Occurrence mgm. U.N. 9. Occurrence
4-5 2 10-11 14
56 4 ~12 10
67 15 12-13 6
-8 8 13-14 3
3-9 8 14-15 1
0 13
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It ' be noted that the majority of analvtical figures lie hetween 613
mem. N er cent. (12-6-27-3 mgm. Urea per cent.) with the maximum at
- 10 m_ 1. N per cent. (23-1 mam. Urea per cent.). If the average of all the
“laked ” and " unlaked ” is calculated, the figures 9-3 mgm N per cent. and
3+8 mgm N per cent., respectivelv, are obtained. The variations encountered
are also more or less individual, 1.e., cach animal within the prescribed limits
hax its own mean ~* U.N." content. which is either relatively Tow, c.f., Case TV
with 6:24-9-87 mgm N per cent.: Case VI with 4-7-7-3 mgm. N per cent. ;
and Case VIIT with 9-25-11-58 mem. N per cent.

Totale Creatin/ve Nitrogen.—The normal range is from 1-52-2-8% —~om.
T.C.N. per cent. (4-1-7-6 mgm T.C. per cent.) and 1-2-23 mgm. ( per
cent. (3-0 6 mem. T.C. per cent.) with an average of 2-1 mgm T.C.N. per
cent. and 18 mam. T.C.N. per cent. for ~laked ” and " unlaked ™ filtrates,
respectively. The following table gives a1 more acemate conception of the
range of distribution :—

“ Laked.” < Unlaked.”
myne. T.ON %, Oceurrence mgn. T.C.N. 0. Occirrence
1-50 2-00 12 1-00-1-H0 Y
2-00-2-50 27 1-50-2-00 17
2-50-3-00 2 2-00-2-50 14

From this it ix evident that the mean T.C.N. concentration lies from
2:00-2-50 mgm. T.C.N. per cent. (5-4-6-8 mgm. T.C. per cent.). The
percentage differences between the 7 laked 7 and " unlaked 7 concentrations
vary from 0-35 per cent. with an average of 16 per cent.

Although variations exist the relativelv most constant values of any of
the nitrogenous fractions sought for were found in this group, e.g., in Case TV,
the date 1s 2-42, 2-42, 242 und 2-01 and 2-23 many. for < laked.” and 223,
2-23, 2-23, 2:23 and 2-10 mgm.  unlaked.”

Ax was shown to be the case in the previously discussed constituents, each
individual has its own particular level, e.g.. Caxe VI 2-06, 1-91. 1-67, 1-52,
1-91, 1-98 for " laked,” and Cagse TV 1 242, 2-42, 2-42, 201, 2-23 for * laked,”
respectivelv.

Uric Acid.—The normal variations encountered ranved from 0-23-0-32
mem. UAN. per cent. (0-70-2-5 mgm. UL ner cent.) and 0-13-0-53 mgn.
AN per cent. (0440 T-6 mam. ULA. per cent.) in “laked " ar  “ unlaked 7
filtrate respectively.  The average fignres are 0-41 mgn. T.CNL per cent. and
0-25 mgm. T.C.N. per cent.

The following table mdicates the number of times cacli particular concen-
tration was met with —

¥ Laked.” “ Uilaked
U AN mgm. %,. Occurrence U AN mgm. Y. Oceurrence
0-20-0-30 12 0-0-10 0
0-30-0-140 8 0-10-0-20 15
0-40-0-50 12 0-20-0-30 12
0-50-0-60 3 0-30-0-40 6
0+60-0-70 2 0-40-0-50 3
0-70-0-30 2 0-50-0-55 ]
0-80-0-82 1 0-50-0-60 0
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From this the majority of figures are seen to range from 0-20-0-50 mgm.
U.A.N. per cent. and from 0-10-0-40 mgm. U.A.N. per cent. The differences
between the “laked ” and ** unlaked ” range from O per cent. to 70 per cent.,
with an average of 36-5 mgm. per cent., the ** laked ™ content being the higher.
Rach individual has its own particular level. This clearly emerges from Case
VIIL, where the average U.A.N. per cent. is 0-25 mgm. and Case X where 1t is
0-38 mgm. and Case VI where is 18 0-48 mgm. N per cent. and correspondingly
less in the ““ unlaked ™ filtrates.

Amano Acids.—This fraction ranges from 5-38-10-80 mgm. per cent.
and from 3-50-5-83 mgm. N per cent. with an average of 7-90 mgm. N per cent.
for “laked ” and 4-43 mgm. N per cent. for © unlaked.” This fraction appears
to be the only nitrogenous fraction differing from the others in so far as no
“individual 7 level appears to exist.

Rest Nitrogen—The R.N. (or “* undetermined ” nitrogen) here represents
that portion of the N which remains after the UN., U.A.N., T.C.N,, and A.A.N.
have been subtracted from the N.P.N. It is obtained by calculation and,
therefore, its accuracy depends on the accuracy of cach determined N fraction.

In the case of the horse the maximum variations range from 1-6-66 mgm.
N per cent. and from 0-20-4-44 mgm. N per cent. in ““ laked ” and ** unlaked ”’
filtrates, respectively. The percentage differences range from -1 10 per cent.
to - 60 per cent., with an average of 43-3 per cent. between **laked ” and
“ unlaked ” respectively.

The ‘ average” R.N., taking all the normal data into consideration, is
3+70 mgm. N per cent. and 2-11 mgm. N percent., respectivcly, the “Jaked”
being in the vast majority of cases higher.

Total Nitrogen.—The T.N. showed variations from 2-7 gm. N per cent.—
3+6 gm. N per cent. with an average of—3 gm. N per cent., depending partly
on the Hb. content. There is, the1ef0re also an mleldual level for T.N.
which, under relatively constant condlmons, remains fairly constant for each
particular animal.

(¢) GENERAL SUMMARY OF RanNce orF VALUES DURING HORSE-SICKNESS.

This summary of the composition of blood gives the essential variations
found in fourteen cases of horse-sickness of which six cases were of the Dikkop
form, three of the Dunkop form, three of the mixed form, and one animal was
shot before pathognomic symptoms could be noted, i.e., out of fourteen cases
only one recoverd. Tt is, therefore, evident that on the score of virulency,
nothing remained to be desired.

Analyses were performed frequently : during the reaction every 48 hours,
frequently every 24 hours, till death supervened. Considering the constituents
one by one, the following main features were observed during the course of
the reactions.

Haemoglobin —This showed no characteristic differences from normal. In
some cases (Ix, X, XIII, XIV) the Hb. content remained unchanged throughout ;
in others a slight decrease could be seen (III, XI, XII) in others, on the other
hand, a shght increase (IV and VI). Some few cases showed » <light drop
followed by an increase (I and VIII); others again the reverse and 0).
The highest Hbh. content appeared in two horses bled one and tour hours,
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respectively, before death. (23 and 25 gm. Hb. per cent.). In all the other
animals the variations were within the normal range and may, therefore, have
been coincidental, although I believe that they are associated in some way with
the horse-sickness reaction.

This disease is not in the true sense a blood disease such as one would
regard anaplasmosis or piroplasmosis, and severc anaemias, therefore, do not
occur unless, of course, complicated with infeetious anaemia or biliary fever
(P. caballi and N. equi infection) as a result of breakdowns of immunity. There
would, however, appear to be a slight destruction ot erythrocytes in the majority
of cases as a change in the colour of the serum to an orange-yellow—indicative
of icterus—is quite common. Furthermore, other factors would tend to npset
the Hb. level such as e.g., the water retention so freq  tly found in  vers.
This would tend relatively to decrease the Hb. content. The tremendous
transudation and exudation into the lungs, pleural cavities and subcutis would
lead to a coneentration of the blood, even if only temporary, and thus to
an increase of the Hb. index.

Sugar.—In eight cases (I, 11, IIT, 1V, V, X, XI, XIV) an increase in the
blood sugar Ievel toolt place : the maximum figure obtained being 161-3 mgm.
per cent. (Case V) bled an hour before death. In the remaining cases the
increases are only slightly above the upper level of normal, or even below it.
The inerease in such cases was only relative in comparison with the normal or
preinfection content. In the remaining six cases no changes were detectable

(VI, VII, VIII, XI, X1I, XIII).

Total Nitrogen.—No specific alterations oceur, minor increases and decreases
being associated with the corresponding changes in the Hb. content.

Urea Nitrogen.—In most cases there is a tendency towards a slight decrease.
Non-Protein Nitrogen.—Shows no distinctive alterations.

Uric Acid Nitrogen.—Shows no distinctive alterations.

Amano Acid Nitrogen.—Shows no distinctive alterations.

Total Creatinine Nitrogen.—Shows no distinetive alterations.

Rest Nutrogen.—With the exception of Uase VII where it is increased, no
definite variations occur. Case V forms an exception in so far as the above
statements are concerned. All the constituents on the last day (four hours
before death) were increased considerably. This would appear to be due to
inspissation of the blood and not due to specific changes associated with horse-
sickness, since all the constituents are practically equally affected.

(f) ConcrusION.

The changes in thie composition of the blood encountered in horse-sickness
are practically nil, and considering the severe symptoms and the striking post-
mortem findings, the negative results are surprising. It is true that in most
cases the disease ran a very acute course, and it may be urged that, thererore,
the time period for a difference in composition to develop was too short. This
may partially explain the virtually negative findings, but it should be pointed
out that in the one case of recovery no more marked alterations oceurred than
in the others. One case is obviously insufficient to permit of any definite
conclusions being drawn, and it is the intention to undertake analyses in
“recovery cases” ag apportunities occur. Very scant data exists of chemico-
pathological blood examination in horses during other diseases, but conceivably
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an explanation for the relative stability of the composition of the blood finds
a physiological explanation in the light of the peculiar development of the
present dav horse. Amongst all our domestic animals 1t 1s the fastest and
most active, capable of heavy, long continued work, or spurts of intensive
activity (race horses). For thix a highlv developed eflicient circulation is a
sine qua non and the maintenance of an effective mechanism for maintining
the normal composition of the hlood and the eflicient removal of waste products
I essential.  Further chemical researches into the composition of the blood of
the horse during health and dizease are necessarv before any explanation
advanced hecomes of more than argumentative interest.

Attention wax drawn to the existence of individual 7 levels for most of
the normal nitrogenous fractions such as N.P.N., UN., T.C.N., ete. These
variations may be associated with such factors as condition, = fitness,” stamina,
temperament, age, sex, normal funetional capacity of the kidneys. basic tissue,
metabolisin, cte., or undiagnosed chronic conditions, hut without a yreater
mass of normal data collected for the special purpose of determining the causes
of these variations. no explanation hased on experimental evidence is possible.

This line of investigation would in my opinion, be of interest, ena  ng one
possibly even to pick out a potential winner—or loser '—out of a hunch of race
horses or a good milker-to-he out of a herd of vearling heifers, on the basis of
accurate chemical blood examinations alone!
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