
Date. 

11/6/08 
24/6/08 
25/6/08 
25/6/08 

17/10/07 
15/10/07 
25/2/08 

Num
ber. 

3302 
3400 
3450 
3630 
2915 
2917 
3091 

Sex. 

Gelding 

" Mare 

Age. 

8 yrs. 
10 " 
II " 
11 " 

HORSE-SICKNESS, BEGINNING. 

I TEMPERATURE. BLOOD. SERUM. 

I I--------~ __ ----~------I __ ------~-----
Condition I Morn- Even- I Volume of Viscosity Spec~fic Spec~fic ~o~duc---lj-v~-:O-SI-.tY-I-~mount 

I· . I Blood Cor- t 250 C GravIty GravIty hVIty at t 250 C . of Serum 
I mFg· I~g. I pusoles. a . at 37° C. at 37° C. 37° X 10_4 a . I (Blood=l) 

• • I I 
I I I , 

I I 

- I 102 ·0 104 ·2 25 3 ·26 1 ·0451 1 ·0256 142 ·4 1 ·79 
Fairly goodi 101·6 103 ·4 29 1 ·0490 1 ·0270 140 ·5 

Good i 100 ·6 105 ·8 31 3 ·58 1 ·0487 1 ·0256 141 ·1 
Very good i 100 ·2 103 ·2 38 3 ·84 1 ·0529 1 ·0246 144 ·6 1 ·76 

, 101·0 99 ·4 38 1 ·0282 148 ·8 
103 ·0 103 ·2 27 1 ·0265. 149 ·8 
101 ·8 104 ·0 34 1 ·0279 142 ·9 

Jls 
Jls 
1/3 
Jls 

f-L 
~ 
(Xl 
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(2) HORSES SUFFERING FROM HORSE-SICKNESS. 

Horses suffering from horse-sickness have lower average values with all 
methods applied, only the average volume of blood corpuscles is a little 
higher than in normal horses. During the climax of the disease also the viscosity 
is supernormal besides the volume. The relative blood stasis in the jugular 
vein, accompanied by accumulation of CO2 in highly sick animals, explains 
this phenomenon. As the majority of simply sick animals (66 per cent.) has 
a subnormal blood viscosity (and volume percentage of globules) it is to be 
understood that the average can be lower than the normal average. The' 
variations of both series of values are excessive, viz., of the volume of globules 
in nearly double, of the viscosity in more than double the latitudes under normal 
circumstances. (Compare chapter on Viscosity.) Similar reflections hold good 
for the specific gravity of blood. 

While the maxima of volume of erythrocytes and maxima and minima 
of viscosity and specific gravity of blood exceed the respective normal limits, 
the highest pathological serum values never reach the supreme top elevations, 
but the minima of diseased serum go beyond the normal minima. 



HORSE-SICKNESS-OLIMAX. 

I I I' TEMPERATURE·I ____ RLOOD. __ , SERUM. * I 
! 

I I ' I ~ Num <I I I '"0 00 • I . 6 >.. ..p.....:.. .;S .. 
Date. -. Sex. Age. I Condition. i I ~ 0 ~ ;>,c.,5 ~ ~o I ~ ~Q <:,) ~,.-; .~ ~ ~ I::: 0 I::: a II A Chmeal 

I ber. I Morn- Even- §.s rn ~ 0 II.~ .~ ~ 1 'Z'r;: ~ p >. x ~ 'ro .e.~ 0 g 53 "'C 0 Obseryn,tions. 1 a.i 

I 

I·· ..... ~[ 010 ~~M ~ceM 1l.p.\ o~ ;''1:l~SWO '" 

I : mg.. mg. I~ 0 8 ~ ~ rECB -:; I $0 ~ 8 ~ ~ I :; ~ I~ 8 ~ ~ 0 gl !' I ~ 

-~/~/o-;II-~~;-I~~~ng --; yr:-i---=---II~II~~~;-I!-~- -=-i~~44-;1'-;;;~';- ~;;;-:;l~-:;;-I-=-I-~- ~~i--=-------11~2 
9/0/08 3586'" Aged I - ]01·6 103·0 28 - 1·0468 1·0237 ]39·9 i 1·76 1 - 2/5 1] I - 46 

10/6!08 3572"" 102·2 104·8 27 10· 446 1·0226 143·7 11·69 0·J6, 2/ ]2 144 
10 /6 /0813362 ; 12 yrs. II 101·2 1103'4 I 25 3 ·14 1 ·0452 11 ·0253 139·8 [' 1 '82!6 ·40 Ill: 12 Ii I 48 
10/6/08 3583 7 " 101·8 I 102·6 I' 34 1 '050611 ·0255 141·8 1 ·96 6 ·35 2/0 12 I 40 
10/6/08 3570 10 " 1 104·6 1 105·8 30 3 ·33 1 ·0459 1·0243 143·1, 1·80 6 ·25 2/5 ]2 \ 42 
10/6/08 1 3586! Aged 1 1100'61 99·0 'I 39 4·44 1'0,522 1'·0221 141'11 1 '61 - 1/5 ]2 i Dikkop 1146, 
10/6/08 3571' 16 yrs. 102·8 I 103'8, 29 3 ·45 1 ·0467 I ·0236 142 ·7 1 ·68 6 ·40 2/5 10 I 44 
II /6/08 II 3582 1 Aged 102·0 i 103·0 I' 29 3·71 1 ·0481 1 ·0234 ]46·4 I - 115 1~! Dikkop I 44 
1I/6/083587, ! 102.21103'8,35 3.621.04851'°231141.21'76 1 1/3 10, " ? £10 

'I I 'I' I i dust before I 
I, I death 

11 /6 f08 3572; "r 102.21 103 .6 I 30 3 ·54 1 ·0456 I ·0208 143·1 I 1 'of) 2/5 13 I' Dikkop I! 48 
1I/6/08 3362 I 12 yrs. 101·4 I 102·4 25 1·0451 1·0252 142 '9! ] ·89 2/5 13, I 46 
12/6/08 3572 I Aged 101·6 ! 100·0 I 38 1 ·0506 1·0215 140·3 1 ·69 1/3 14! Dikkop; died! 46 

I I I next day , 
12/6/08 3605' " 103'21104'2 37t 1·0512 1·0234 138·] 11'81 - 2/5 9 I 54 
12/6/08 3302 II 8 yrs. 103·2 105·8 I 25 3 ·05 1 '044,3 1·0246 140·1 1 ·79 5 ·91 2/:; 14 I, I 80 
12/6/08 3519 Aged I 104·0 105·6 29 3 ·75 I ·0483 1·0259 136 .61 2 ,03/ - 2/5 9 I : 54 
13/6/08 3250 10 yrs. 103·0 1104.8 34 3 ·82 1·0501 1 ·0234 ]42·8 ] ·74 - 2/5 10 I ' 42 
13/6/0835701 10" 104'01101'6 44 4'551·5371·0210 ]42.1

1

1.71 1 2/5 15: 52 
13/6/08 3557 7 " 102 ·0 104 ·8 26 3 ·39 1 ·0456 1 ·0251 139 ·7 1 ·82 ' 112 15! 60 
16/6/0835911, 10" 101·6 97·0 58 7'391'06551'0221144'01 1 '67

1 

1/10* 10 I Died next night 72 
16/6/08 3590! 13 " 102·0 105·4 30l 1·0484 1·0257 138·5 1·91, 2/5 10 I 32 
16/6/08 3616! 16 103·() I 104·0 3St 1·{)497 1·0219 I 139 7 1 ·63 I 2/5 II I - 72 
16/6/08 3547 I " 16" 101 '81103 ·0 40 4 ·51 1 ·0510 1 ·0212 139·8 ]·M 1 :/5 11 ,i Died ne, ,xt ni'~ht, ;')2 
16/6/08 3607 \ Stallion 14 102 ·2 103 ·0 32 3 ·79 1 '046311 ·0247 ] 46 ·R 1 ·75 2/5 II Died next day 
16/6/08 3250 1 Gelding 10 103 ·2 103 ·4 50 1 ·0589 1 ·0200 ] 37 ·6 1/10 13, Dikkop : 70 
19/6/083254., 6 Exeeed.poor 1 l03·2104·6 36 5·481·05401·02.54148·21·92 1/5 81 - i78 
19/6/08 3480 \ " 11 Fairly good 1102.0 1102.0 41 ,4'15 11.0498 ]·0204 137'8 1·58 1/" 161 7B 

~ 
-l 
o 



19/6 j08 3608 
19/6/08 3372 
Hl/6/08 3199 
20/6/08 3408 

20/6/08 3306 
20/6/08 3608 

20/6/08 3479 
20/6/0R 3411 

20/6/08 3372 

24/6/08 3457 
24/6/08 3517 
24/6/08 3445 
25/6/08 3457 

. 25/6/08 3338 
25/6/08 3539 
25/6/08 3627 
25/6/08 363] 
25/6/0R 3635 
29/6 JOR 3539 
30/6/08 3630 
2/7/08 3675 

2 i7 /08 3710 
3/7/08 3356 
3/7/08 3702 
3/7/08 3340 
3/7 JOR 3704 
3/7 '08 3630 

l() /7 /08 3662 

20/10/07 
29/10/07 

8/9/07 
8/9/07 

28/2/08 

2915 
2917 
2975 
2961 

3091 

" Mare 

Gelding 

" Mare 
Gelding 

" Mare 
Gelding 

* Coagulated. 

8 " 
8 " 
8 " 
Aged 

9 yrs. 
8 

10 
10 

8 

10 
13- " 

8 
10 
12 
13 
9 

12 
10 
13 
11 
13 

12 
11 
13 
7 

16 

11 " 
Aged 

Fairly good 105 -0 
Very good 103-2 

Rather poor 103·0 
Very good 104·2 

Rather poor 103·2 
Fairly good 103 ·0 

Good 102·6 
Very poor 103 ·4 

Very good 103·2 

" 105-8 
Rather poor 102·2 

Good 103·0 

I

, Very good 105 -0 
Rather poor 102 4 

Good 103·0 
Fairly good 104 ·0 

Good 102·0 
Fairly good 102 ·2 

" Good 
Rather poor 

101 ·R 
]05·4 
101-8 

105 -2 38t 3 -87 1 -049811 -0218 139 -6 1 -54 
103 -6 36t 4 -54 I -0531 1-0260 137 -7 1-83 
] 02 ·8 33 5 ·03 1 -0552 1 -0284 130 -9 2 .07 
103 -6 38! 4 ·80 1 -0541 1 -0243 136 -2 

103 -0 25 3 -89 1 ·0474 1 ·0270 144 -6 I 
100 -4 49 4 ·37 1 ·0549 1 -0198 138 -5 1 ·54 I 5 -67 

103·0 I 26 3 ·22 1 '°439 1 1 ·0234 144·2 
100 ·0 53! 7 ·39 1 ·0652 1 ·0238 142 -4 1 ·84 4 -98 

103·2 37 5 -23 1 ·0546 1 ·0256 141·2 1 ·99 5.10 

104 '61 29 3 ·09 1 -0461 1 ·0234 ]41·5 1 ·84 fl ·97 
105 ·0 321, 3 -39 1 '0469' 1 ·0252 143 ·5 1 ·RO 5 -69 
105 -4 27t 3 -39 1 '°47511 ·0252 141 ·8 2 -02 5 -97 
105·8 33 3 ·R6 1 ·0474 1·0234 141·1 1-70 
105 ·0 34! 3 -75 1 -0522 1 -0247 143 -7 1 -75 
105 -0 29 3 -37 1 -0468 1· -0239 I 142 -9 1 -69 
103 -8 30! 3 -36 1 -0476 1 -02441142-1 
104 -8 32! 1 -0503 1 -0243 . 141-8 
104 -6 36'}' 3 -83 1 -0503 1 -0234 ] 43 -2 I ·72 
102 -8 33t f 3 -62 1 -0500 I 1 -0209 142 -0 1 -58 
105 -0 38i I 3 ·46 1 -0528 1 -0232 149-0 

30 3 -01 1 -0459 1 -0225 141-3 

Good 

Rath~~ poor 
Fairly good 

101 -81104 -0 31 3 -44 1 -0498 1 -025.4 140 -5 
100 -8 103 -0 30! 2 -92 1 -0479 1 -0248 146-0 
100 -2 103 -6 32 3 -35 1 -0507 I -0270 144 -2 

Good 
Rather poor 

101 ·0 101 -6 I 23! 3 ·28 1 -0443 1 -0255 143 -3 
102 -0 103 -61 30 2 -69 1 -0469 1 -0237 140 -9 
103-0 105-4 52 4-7611-0604 1·0179 147-6 

99 -R 99·6 47 - 1 -0541 1 ·0191 ' 13fl-1 

103 -2 103-4 
104 -0 105-0 
104 -6 106-4 

36 
27 
27 
45 

I -0260 
I -0242 
1 -()26fl 
1 -0244 

144 -1 
145-1 
141-2 
138-9 

'/S * 16 Dikkop 66 
'1. t 5 Hyper. II 54 
'/S * () 60 
1/3 Died next day. 

2/S 6 
Hyper_ II 

1/10 17 Dikkop ; died 70 

2/" 30 I 
next night 

1/".~ 3 Died next 
Hyper_ II 

It&t 6 Hyper_!1 
Urine dark 

2/" 5 
~5 9 38 
1/" 9 36 
I~§ 6 44 
1/2 6 
1/2 6 
2/5 10 46 
2/" 10 44 
~3 10 30 
2/6 10 
1/3 ]1) 72 
1/6 5 Died during 

lr3 
1/10 
'1& 
2/., 
2/5 
1/6 
1/

10 

6 
18 
7 

3 ? 
7 

18 
14 

12 
11 

the day 
46 
46 

I

I 26 
I R2 

Dikkop ; died ! 50 

~xt night. 1 = 
- 1

52 
Dikkop ; died -

103 -0 104-0 31 ] -0279 147-4 
I day I 
i I during t.he 

I - I 15 I 
t Red brown. t Reddish. § Orange. II Attack of Horse-sickness following Hyperimmunisation. 

I-' 
~ 
I-' 



HORSE-SICKNESS, END. § 

I TEMPlmATURE. BLOOD. SERUM. I ~ @ 

~.~ 

Date. Num
her. Sex. Age. Condition I Q) '"'do ~ t>d c;...,d '-l hO . ~ 6 t>d b § d ;.:> S ~ ~: Clinical . M E 0 C3.- q:: ;.:> q:: ;.:> 0 ..... :0 ~ ::l I' C C Ob t' 

£ orn- ven- "" 0 rh 1fl 0 ...... ~ 0 ..... . ;::< 0 ..8...... ...... rJl 0 ~ 0 0 :::l....' ... Q) serva Ions. I .; 
• • :;::l N\:::! 0 ICi 0 .... a:-- 0 .... a:-- ' u'-' 0 ICi .... oe a:-- 0 Q) '"'d Q)"" ~ 
mg. mg. '0 ~ P; ~ C'I 8, ~ ~ 8. ~ ~ §;t: X ~ C'I ~ ~ ~ S w 0 .g.g ~ 

I P-'08 ~~ rIJ~~ I w~~ I O~~ r;~ ,s~6 i<G'O~ ~~ ~ ---------------1--------------------------------------,---,---
10/6/0S 3569 Gelding 15 yrs. - 1104.0 102·4 28 3·90 1 1.0473 1·0251 137·9 - - 1 1/1 1 12 1 50 
11/6/08 3522 " S" - I 99·8 101 ·0 28 3 ·28 1 ·0460 1 ·0232 146·3 1 ·69 - 1/6 13 Dikkop 46 
12/6/08 3582 Aged 101 ·2 100·0 33t 3 ·67 1 ·0477 1 ·0216 142 -9 , 1 1/6 * 14 I 48 
12/6/08 3584 6 yrs_ 101 -2 101 -2 40~ 5 ·28 1 ·0572 1 -0300 140 -5 2 -37 ! 1/3 8 I 

12/6/0s I 3522 S I 100 -0 101 -0 29l 3 ·46 1 -0469 1 -0237 143 -9 1 ·68 ; "is 14 Dikkop 44 
12/6/08 3571 16 101 -2 100 -6 38 3 -46 1 -0493 1 -0210 146 -0 1 ·66 ! SIs 12 
13/6/0S 3362 I 12 99 -4 104 -0 26~ 3 -60 1 -0444 1 -023S 150 -3 1 -75 I I 1/3 15 44 
16/6/0S 3302 I S" 102 -0 102 -8 (31) 1 -0444 1 -021S 14.5 -5 - i- I l/b 18 50 
29/6/0S 3459 I ,,10 Good 100 -4 101·2 36 3 -12 I 1-0473 1-0190 1 137 -5 - - 1/10: 10 Dikkop 74 
29/6/0S 3631 Mare 12 " " 100 -4 100 -0 42 3 -S8 1 -0546 1 -0199 141 -7 1 -56 / 1 -34226 : 115 14 50 
29/6/0S l 3635 Gelding 10 Fairly good 99 -0 101 -0 46 4 ·76 J 1 -0570 1 -0200 140 -3 I -53 'I' 1/3 14 DikkOP. ; died 36 ~ 

next night t\:) 

29/608 3338 12 ,,100 -6 101 ·0 31 3 ·26 1-0478 1 -0228 142 -I I ·70 1·34419 1/3 10 
30/6/08 3445 S GO'ld 100 -0 100·8 37 3 ·18 1·0492 1-0208 140 -S - 1/3 15 Dikkop 34 
30/6/0S 3400 10 Fairly good 102 -0 101 -4 3S I -0479 1 -01S9 139 ·6 I ~/s 15 70 

1/7/08 3539 13 Good 99 -0 100·8 30t 1'°459 1 1 -0207 144 -0 I - 1/3 12 
2/7/0S 3465 6 Fairly good 99 -0 102 -2 23 2 ·31 1 ·0412 1 ·0223 149 -5 1 - 2/S 13 
2/7/08 3457 " 10 Very good 101 -0 101 -8 27t 2 -93 1 ·0415 1 ·0201 135 -7 i 1 -34423 II/a; 13 Dikkop disap. 50 
3/7/08 3634 Stallion 8 " " 100 -8 100·4 42t 4 ·02 1 -0559 1 -0232 146 -7 ]' - I' 1/2 18 30 
3/7/0S 3400 Gelding 10" Fairly good 102 -0 103 -S (25~) 2 -70 (1 -0415) 1 -0208 136 -5 - 21st 18 78 
3/7/08 3445 8 Good 100 -2 100·6 (2Sj-) 2 -81 1 -0459 1 ·0225 148 -9 i 1 -34653S1 "/5 18 
8/7/08 3340 7 Fairly good 101 ·4 100·2 23t I ·0450 1 -0257 141 -8 : 3/s 8 
8/7 j08 3702 13 Rather poor 101 -2 101 ·S 33t 1 -0503 1 ·0237 147 -7 II "/s 12 Dikkop 28 
8/7/08 3704 16 Fairly good 101·6 102 -0 34 1 ·0485 I -0211 144 -0 - l/S 12 32 

10/7/08 3702 13 " " 100 -6 101 ·6 37 1 ·0514 1-0212 147 -4 1 -58 I 1 -34358 "Is 14 38 
10/7/08 3704 16" Rather poor 99 -0 100 -2 35t 1 -0476 1-0193 144 -7 1 ·49 ! 1 -34213 "/5 14 34 
10/7/08 3705 Aged Good 99 -8 101·0 36! 1 ·0503 1 -0198 140 -8 1 ·63 1 1 -34366 1/6 14 64 
10/7/08 3706 18" Fairly g.o. fJd I 99 -2 1 100 .4 I 36t 1 ·0484 1 -0203 145 ·7 1 ·62 . 1 ·34308 I 2/5 14 32 
10/7/0S 3707 11 " Rather poor 101 -6 101 ·0 26 1 ·0445 1 -0239 141 ·3 1 -79 I I -34529 1/2 14 48 
10/7/08 3667 Aged Good 99 -0 i 99·0 I 53 1 -0615 1 -0193 138 -I - i 1-34324 1/10 t 14 Dikkop 60 
10/7/08 3668 17 yrs. " r 99 -2 99 ·2 37 I -0509 1-0209 138 ·5 - 1 ·34395 1/5 14 48 
10/7/08 3663 13 " " I 101 -2 100 -0 32 1 -0454 1 -0191 139 ·5 - 1 ·34301 :/~ 14 56 
13/7/08 \ " 704 \ 1... Fa;rly good I 101·0 100·8 I 25 3·14 1 ·0426 1 ·0218 144·3 1 .67j, ·34374 .t. I 17 "'_ . 42 
14/7/08 (3706) \ 18 " I 99 -0 Anu80p6n (27) 3 -28 1 ·0217 147 ·7 1 ·68 , 1 ·34372 . I. 18 P 

-t Dra.-n.ge . :t: Opa.lesoe:n.t:. ~ § Secon.d ha.]£ o f terr.:t.pernt'lre :reoa.ot.1£:>n. 
* eoa.gu.la.t.ed. 



Date Num
. ber. Sex. Age. 

PASSED THROUGH HORSE-SICKNESS ATTACK. 

TEMPERATURE. 1 BLOOD. SERU::.\I. ' .• ,1 ~ ~ 1\ 

--~---- ~~ 
• I • "'~ 

Condition. I Q) 'g] t'0 0 t"d 0:>.0 0 ~ ~ol t'0 'S § 0 1-<;::: S ~I :::'0 II Clinical 
M E d 0·.... q:::l • q:::l ~ .... ..... ..... ... ~ II 1 0 , • orn- ven- I'< 0!12 !12 0 ..... ~ 0 .......... 1> 0 ..::::>. ""'" !12 0 ~ b 0 ~ F-< I ~ Q.) I ObservatlOn~ I 

. ~~~ 010 0 t- 0 t- ''-'~X 010 t- OQ)"O I Q.)~ I '" as 
mg. ing. '0"" p.. ~ C'l 8. ~ M 8. ~ M ~ ..... 0 S$ ~ ~ ~ Mis w. 0 .0 'C !12 

_____ L _____ L ________ I ___ :~~-~~~~-~~~~-~~~~-.~~~J~~~~~I _____ J!_ 
9/6/08 3579 I Gelding 8 yrs'l - Norm. Norm. 29 1 ·0485 1 1 ·0267 137 ·8 1 '961 I 1/3 11 i - 1 48 

13/6/08 3522

1

" 8" - 28 3 ·48 1 '0468 1 ·0248 143 ·0 1 ·86 I 1;2 15 Dikkop disap. 42 
25/6/08 3306 ,. 9" Fairly good 27t 3 ·72 1 '0474 1 ·0264 139 ·9 1 ·96 I 2/5 ~ 11 I 

29/6/08 3450 " 11" Good 27t 2 ·95 1 ·0245 146·2 1 ·96 i 1 ·34481! 1/5 10 I 

1/7/08 3338 12" Rather pOQr 33t 3 ·16 1 '04!)9 1 ·0231 149 ·4 2/5 12 I 

117/08 3450 11" Good 33t 1 '0500 1 ·0256 148 ·4 2/s 12 ! 
2/7/08 3487 12" Fairly good 40t ) 4 ·19 1 ·0553 1 ·0228 150 ·0 "/5 13 I -
2/7/08 3449 Aged Exceed. poor 28l 2 ·97 1 ·0453 1 ·0210 149 ·8 I l/a 13 : 
2/7/08 3475 " 6 yrs. Good " " 27 2 ·86 1 ·0457 1 ·0242 147 ·8 - '1 1 ·34456 2/s I 13 ' 
3/7/08 3679 Aged Rather poor 29 3 ·00 1·0466 1·0253 I 141·1 - 2/5 71 -
8/7/08 3356 \ 11 yrs. Good 28 - 1 ·0469 1 ·0243 ' 142·6 - I 1/5 23 -

10 /7/08 3701 " 10" " " " 32 I - I ·0496 1 ·0259 , 147·0 1 '85 1 1 ·34689 21s 141 - 36 
13/7/08 3663 " 13" " " " 28 i 3 ·23 1 ·0440 1·0218 : 148·0 1·60 1·34311 2/5 17 Dikkop 42 

~~~~ ~~~I_~~_ -=~...:---~~-- _:..._1 ___ " _ -~_I~~~ -=~~~ ~~~=-I~~~~ ~~~ ~~~~ -~---- - -
16/6/08 3522 Gelding 8 yrs. - Norm. Norm. 27~ II 3 ·55 1 ·0472 ] ·0256 .. 146.21 1 ·83 I - "/5 I 18I'--=-----"i---=--
]6/6/08 3582 I" Aged 19t - 1 ·0377 1 ·0220 ' 141·7 1 ·69 1 2/5 ! 18 Dikkop disap. • -
25/6/08 3372 " : 8 yrs. Good 32 I 3 ·25 1 ·0444 1 ·0200 [ 128·8 11 ·58 I 1/5 11 
29/6/08 3627 I Mare I 9" Rather poor 31 I 3 ·08 1 ·0488 1 ·0249 : 148·0 11 ·69 2/5 14 
30/6/08 3625 Gelding 7" Fairly good 31 ! - 1 ·0508 1 ·0249 i 149·9 - 1/2 15 
2/7/08 3627 Mare ! 9 "" 27 i 3 ·00 1·0470 I·0243 ! 149·0 I - 1·34473 2/5 17 
8/7/08 3634 Stallion 8" Very good 42 I - 1 ·0551 1 ·0243 I 150·9 I 1 ·34576 1/3 23 
8/7/08 3449 Gelding Aged Exceed. poor 28}- ! - 1 ·0451 1 ·0226 ! 150·0 - 2/S 19 
8/7/0813465 6 yrs. Rather poor 24 I - 1 ·0456 1 ·0259 , 146·0 I - 1 ·34642 1/5 19 

10 /7 /08 3400 I 10" Fairly good 24 : 1 ·0460 1 ·0274 : 140·3 1 2 ·06 1 ·34784 2/5 25 Dikkop disap. 
13/7/08 3701 10" Good 31 i 3 ·98 1 ·0490 1 ·0274 ' 138·4 1 ·99 1 ·34743 2/6 17 40 

..... 
-.:) 

~ 



HORSE-SICKNESS-ExAMINATIONS ON ONE AND THE SAME ANIMAL ON DIFFERKNT DAYS. 

I TEMPERATURE. BLOOD. SERUM. 
& 
,z 

N 
\ \ I 

00 I . "I .: s"":"·~ Stafte C1' . 1 
D 1 

um- SAC d" cD "d cD 1:>'0 O:>.U 0:>.0 ~ c :>'c,5 C) 0 0 .p ..... H 0 mICa 
ate. b ex. ge. on ItlOn. M E S 0"0 ~ . ~ .p ~ .p §......-e .~ = ::l II 8ick- Observations 

er. .orn- .ven-::l"s ~ I ~ ~ '5 .~ j:.. '5 .~ j:.. "d:>' ~ ic \ ~ 0 ~ 5 ~ "d 0 " 
lng. mg. '0 PQ p..\ 0 C'l cD,z C'? cD,z C'? = ~ X 0 C'l ~ ~ C'? S w 0 ness. 1 a.i , ... rn p..... p.. ~ 0 > 00 ."'..... 0 :>. rn > ..... 00 ;::'.p wC!:5.p wCl-..;> o·.-<~;..:-'.p = cD.p -11 ..... ~ ,z ...... 

O l l""",z ~ I ~ .po;t:l ..... ~ I ~~,z 0::,. H ~ 

~~~-; -;;;-~;. ~ y: -;airlY~Oo;\-N-o-rm~ ~:::-I-~~i-;~-;\~~~;- ~~;;;- ~~~;-~~~!--~- -l/
a 
- -~ ~-~-f?-r-:I--------

i In~ 
3/7/08 " " " Rather poor 100·2 103 ·6 32 i 3 ·35 )1 ·0507 I 1 ·0270 144 ·2 2/5 7 Climax -
8/7/08 " " " , " 101·2 I 10l·8 33t I - 1'050311'0237 147·7 1/3 12 End 1 Dikkop? 1 28 

10/7/08 " " "I " 100·6 101·6 37 I - i 1 ·0514 1 ·0212 147 ·4 1 ·58 1 ·34358 2/1> 14 " \ Dikkop 38 
13/7/08 " " ,,\\ " Norm. I Norm. 37t 1 3 ·86 11 ,0518 1 ·0217 140·0 1·67 11.34386 ~/5 17 Past Heartfailure 36 
-----------------------------,---,----

1
---------------1-----------------

26/6/081 3704 Geld. 16 yrs. \ Fairly good I Norm. I Norm. 32t ! 3·71 \ 1 ·0489 \ 1 ·0253 143 ·4 1·74 - J /2 - B:r.re I - I -

3/7/081 1 102.0 1 103·6 30 : 2 ·69 I 1 ·0469 , 1 ·0237 140·9 - 2/5 7 Climax I - 26 
8/7/08 I" "" " I 101·6 103·0 3~ - 1 1 ·0485 1\ 1 ·0211 144·0 - :~a 12 End \ Dikkop 32 

10/7/08\" "" " 199'0 100·2 3nt - 11'0476 1.0193 1

1

144.7 1·49! 1·34213 1 /" 141 " , ,, 34 
13/7/08 " "" " Norm. Norm. 25 3 ·14 1 ·0426 1·0218 144·3 i 1 ·67 1 1 ·34374, 2/" 1 17 " I" 42 
---------------------------------------------1---------------------
24/6/0813457 Geld. 10 yrs. Very good 104·6 I 106·6 29 3 ·09 1 ·0461 1 ·0234 ! 141·5 I 1·84 - 2/& 5\ Climax ! - 1

1

-
25/6/08 " "" " 1105.0 106·0 33 3 ·86 1·0474 1·0234 1 141·1 1·70 1/3* 6 " \ - 44 
29/6/08 " " " Good 100-4 101·2 36 3·12 1·0473 1.0190 1 137'5 - - 1/10* 10 I End Dikkop 74 
2/7/08 I" " " Very good 101·0 10l·8 27t 2 ·93 1·0415 1·020]: 135·7 - 1·34423 l/at 13 " I " disap. 50 

24/6/OS 3400 Gclcllo yrs. Fairly g~d 1o~610~4 -29-i-=-ll~490 1~27oi140 ·5 -=-,--~-- 2/5 - -911-~gin~ ,--~---3S 

' \ mg 1 

30/6/08 " "" " 100:0 102 :0 38 i ~ 11 :0479 1 :0189 I 139:6 : _ :/5 15 Enq. I Dikkop 70 
3/7/08 " "" " 1 102 0 103 8 25t I 2 70 1 0415 1 0208 , 136 5 - Is 18 " " 78 

10 /7 /08 " "" " I Norm. Norm. 24 I - 1 ·0460 1·0274 I 140·3 2 ·06 1 ·34784 2/5 25 I Past I "disap. -
___________________ , ________ 1 __ - _______ 1 ____ , ____________________ 1 _______ _ 

9/6/08 3522 Geld. 8 yrs. i 103·0 102·2 I 30 1 ·0448 1 ·0248 \ 138'3 11 ·78 ' 2/" 11 I Climax i -II 52 
11/6/08 I 99·8 101·0 1 28 3 ·28 1 ·0460 1 -0232 146 -3 1 ·69 '/5 13 End 1 Dikkop 46 
12/6/08 i 100 -0 10l·0 29t 3 ·46 1 ·0469 1 -0237 1143'9 1 -68 Z/5 14 I " i " I 44 
13/6/08 \ Norm. Norm. 28 3 ·48 1 ·0468 1 ·0248 1143.0 1 ·86 :/2 15 I Past ! ., disap.j 42 
16/6/08 , " "I 27i 3·55 1·0472 1-0256 146·2 1·83 /s 18

1 " ! - 1-
__________ --'1 __ ---'-__ --''--_,1__' I ' 

* Orange. t Opalescent. 

~ 
-l 
~ 



HORSE-SICKNESS--AVERAGES FROM ALL EXPERIMENTS. 

BLOOD. 

Tempera-I Volume of I Visc.o sity 
ture. Blo'Jd Cor- at 25° C. 

F. puscles. 

-------------------'-----1-----'-----

Number ()f examinations .. .. . . 194 'II lOO I 85 
" animals. . 62 72 58 

Average. . 102 ·3 34 I 3 ·68 
Average for normal horses 100·5 33·4 I 3 ·80 

Difference from a'Verage for normal borses + 1 -8 % + 1 -8 % I -3 -2 % 
Maximum 106 -4 58 7 -39 
Minimum 97 -0 23, 2 -70 

Variation above average 
below 
total 
above normal average 

" below 
Values above average 

below " 
above normal average 
below 

0/ 01- I 0/ /0 ,0 /0 

4 -0 70 -5 I 100 -5 
4-2 32-5 I 26-5 
8-2 103 127 
5-9 74 94 
3·5 31 29 

46 40 
54 60 
49 34 
51 66 

Specific Specific 
Gravity Gravity 
at 37° C_ at 37° C. 

90 100 
57 62 

1 -0494 1 -0233 
1 -0521 1 -0261 

-0·26 % -0-27 % 
1 ·0655 1 -0300 
1 -0412 

% 
1 -53 
0-78 
2-31 
1 -27 
1 -04 
42 
58 
23 
77 

1 -0189 
% 

0-65 
0-43 
1 -08 
0-38 
0-70 

56 
44 
10 
90 

conduc-! 
tivity at 
37° X 10_4 

100 
62 

142-3 
14~-8 

-3·1% 
150-3 
130-9 

% 
5·6 
8-0 

13-6 
2-4 

10·8 
47 
53 
13 
87 

I 

I 
I 
r 

I 

SERUM. 

Viscosity 
at 25° C. 

83 
67 

1-78 
1 -83 

-2·7 % 
2 -77 
1 -49 

Of 
.'() 

56 
16 
72 
51 
19 
52 
48 
35 
65 

Surface 
Tension 
at 37° C_ 

23 
23 

5-85 
5-95 

-1-7 % 
6-17 
4-98 
% 
5-5 

14-9 
20-4 
3-7 

16-3 
65 
35 
48 
52 

Index of 
Refraction 
at 37° C. 

15 
14 

1-34368 

1-34653 
1 -34213 

% 
0-21 
0-12 
0-33 

53 
47 

-:t 
Vl" 
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Specific gravity, conductivity~ viscosity, surface tension, of a greater 
number of sick than of normal horses, range below the respective normal 
averages. The limits of variations of all serum values of sick horses are wider 
than normal. The index of optical refraction, compared with that of 3682 
and 3685, seems to be subnormal. 

More normal values for comparison are yet missing. 

An arrangement of the values of sick horses, according to the latitudes 
of variations, in descending order :-

Viscosity blood, vol. blood corp., viscosity serum, sur/ace tension serum, 
conductiv£ty, specific gravity blood, .specific gravity serum, indeJJ 0/ 
retraction, 

gives the same series as normal horses. 
Though horse-sickness is not a disease of the erythrocytes it provokes 

a slight decrease of them, which is specially distinct when the attack has 
passed and the temperature is normal again. The recovery of the globules 
follows very slowly, and so it happens that even immune horses, examined 
weeks or months after the sickness, do not give an average of the volume of 
blood corpuscles that is equal to the normal. 

Besides loss of erythrocytes, general impoverishment of the blood liquid 
takes place, emphasised by decrease of the specific gravity and viscosity of 
the serum. This points to a diminution of colloids; and the falling of the 
conductivity indicates a decrease of the electrolyte-concentration as well. 

Specific gravity, viscosity, and conductivity of serum recover quicker 
than specific gravity of blood and volume of corpuscles, for the former values 
have regained normal height in immune horses. 



,.... 
CI..? 

AVERAGE VALUES FROM VARIOUS STAGES OF BORSE-SICKNESS COMPARED WITH THE AVERAGES OF 

NORMAL AND IMMUNE HORSES. 

BLOOD. SERUM. 

ISCOSI y . . ISCOSI Y . . Volume I V· 't I Specific I Specific I V· 't fl Conduc-

c~~~~~~~,. at 250 c. a~r~~tb. a~r;;~tb. I at 250 c. 3;';';{ t~-· 
-----------------·--1----1--1---1--1---1--1---1--1---1-----

Normal horses 

Horse-sickness, climax __ 

end 

past 

* I IIOO! 33·4 

i 60! 34·3 , I 
33 

25 

33·3 

30·0 

* 
90 1 3 ·80 

43 3 ·95 

19 3·48 

15 3·35 

* * * 
48 I 1 ·0521 50 I 1 ·0261 I 81 

55 I 1 ·0500 60 I 1 ·0238 I 39 

32 I 1 ·0483 I 33 I 1 ·0218 I 15 

24 1 ·0475 25 1 ·0244 13 

* 
1 ·83 I 50 

1·77 I 60 

33 

146·8 

141 ·7 

143·0 

144·8 

immunised and hyperimmunised .. I 40 32·1 14 3·80 18 I 1 ·0500 I 20 I 1 ·0262 I 14 

1 ·69 

1·83 

1 ·90 

25 

20 ]46·1 

* These columns contain the numbers of examinations. 
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TABLE SHOWING THE FREQUENCY OF MINIMUM, AVERAGE, AND MAXIMUM VALUES IN NORMAL 

HORSES AND IN THE VARIOUS STAGES OF HORSE-SICKNESS. 

HORSE-SICKl'fESS. 

1 I Normal. I I Immune 

I 

Climax. End. Past. a~d Hyper-

I 

Immune. 

-------1--------------------------------1

------

1

-------1--------------'------

% 1 % ; % % 1 % 
Volume Below normal minimum 22 0 o! 0 0: 0 0 1 4 I 0 0 

of Blood" average 33 ·4 52 52 33 55 I 16 49 . 20 80 12 60 
Corpuscles. I Above " ." 33 ·4 48 48 27 32 I 15 45 4 16 1 8 40 

" " maXImum .. ., .. 43 0 = 0 8 = 13 I 2 = 6 0 = 0 0 = 0 

------1-------------------------1-_____ 1 _____ -:------1------1------

Blood. 
Specific 
Gravity 
at 37° C. 

Blood. 
Viscosity 
llt 25° C. 

Below normal minimum 

" 
average 

Above 
" maximum 

Below normal minimum 

" 
average 

Above 
" maximum 

1 ·0447 
1 ·0521 
1 ·0521 
1 ·0605 

2·95 
3·80 
3·80 
5·27 

01 
/0 

o 0 
26 54 
22 46 
o 0 

01 
,0 

o 0 
37 41 
53 59 
o 0 

%1 % 
4 7 I 7 22 

36 66 20 63 
13 24 i 4 12 
2 3 1 3 

% 
2 = 4 

23 = 54 
15 = 35 
3 = 7 

% 
4 = 21 

10 53 
4 21 
1 = 5 

% 
3 12 

19 80 
2 8 
o 0 

% 
1 = 7 

11 = 73 
3· = 20 
0=0 

% 
1 = 6 

12 = 66 
5 = 28 
o = 0 

01 
/0 o 0 

6 43 
8 57 
o 0 

""'" --l 
.Y-;; 



Serum. 
Viscosity 
at 25° C. 

Below normal minimum 
% % % % t % 

1 ·55 0 0 2 5 2 13 0 0 I 0 0 
1 ·83 51 63 26 67 12 80 [) 39 I 3 21 

" 1 ·83 30 37 21 28 0 0 8 61 ]0 72 
,. 

Above 
average 

maximulll . . . . 2 ·13 () = 0 0 = 0 1 = 7 0 = 0 [ 1 ~= 7 

-------1-------------------.---------1------1------------------------

0/ 0/ air 0/ I 0/ 

Sernm. 
Specific 
Gravity 

at 37° C. 

/0 /0 ,0 /0 I /0 
Below normal minimum 1 ·0226 0 0 15 25 23 70 4 16 0 0 

• f minimum) I mIddle between ~J ~ 1 ·02435 e 12 19 31 7 21 8 32 3 15 
t average 

1\ " normal average .. . . 1 ·0261 20 40 I 2l 35 2 6 9 36 1 6 30 
Abwe" " . . . . 1 ·0261 21 42 4 7 0 0 4 16 I 9 45 

'I " middle between {aver~ge If 1 ·02835 3 - 6! 1 - 2 1 3 0 O! 2 10 maXImum 

-----l-~~-=~:::~~--~~-~~--~::--~:-~-I~-~-~-I~--~~-_~:_~J-~:_~_ 
% % % %1 % 

Conduc
tivity at 

37° X 10- 4 

Below normal minimum 

middle between {minimu.m} 
average 

" normal average 
Above 

.. b {average) mIddle etween . J" nlaXlmUlll 
normal maximum 

140·5 

143·65 

146·8 
146·8 

153·6 

160·4 

o 
12 

19 
13 

6 

o 

o 20 33 9 27 5 20 1 0 0 

24 25 42 8 25 .' 5 20, 5 25 

38 10 17 10 31 3 12 I 8 40 
26 5 8 6 18 12 48 I 7 35 

I 
12 0 0 0 0 0 0 I 0 0 

000000000 

I 

l--' 
-:) 
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3.-IMMUNE AND HYPERIMMUNE HORSES (AGAINST HORSE-SICKNESS). 

IMMUNISED AND HYPERIMMUNISRD. 

Date. 

9/6/08 
9/6/08 
9/6/08 
9/6/08 
9/6/08 

13/6/08 
13/6/08 
13/6/08 
22/3/08 

Num
ber. Sex. 

\ BLOOD. 

Age. I Condition. I ' , 

I I Volume 01 I Vi<wosity 

--I------I----~~;~~~~~ 
Specific 
Gravity 

at 37° C. 

, I 
1162 i Gelding 11 yrs. I - 32 - 1 ·0508 
1288: " 17" I 31 1 ·0495 
1085: Mare Aged I 39 1 ·0537 
1660 i Gelding! 23 1 ·0444 
1672 I " 42 1 ·0574 
1972 ! 32! 3 ·77 1 ·0506 
1293 !" 24! 3 ·29 1 ·0451 
3451 I 6 yrs. j 30 3 ·50 1 ·0481 
2903 ! I 35 1 ·0501 

i i 

-i7j6/08!3081TGcld~; ll;;'-i-~;;-;~;- 34! 1 ·0497 
17 /6 /08 'I 3408 '\" Aged I Very good 34! 1 ·0539 
17/6/08 3411 ,. 10 yrs. Very poor 36 1 '0530 
17/6/08 II' 3444 " 11,,· Fairly good i, 35! 1 ·0503 
17/6/08 3449 " ,Aged Very poor! 30! 3 ·34 1·0475 
18/6/08 I 3465 6 yrs. 1 Poor ' 24 1 ·0450 
18/6/08 I 3493 14 " ,Fairly good 28! 1 ·0476 
24/7/08 I 3340 7 i 27! 1 ·0485 
24/7 /08 I 3583 7 I 32 1 ·0539 

SERUM. 

--------~--------,---~-

i Spec~fic qo?-duc- Viscosit Surf~ce Amount g 
I GravIty tIVIty at t 2,,0 J TensIOn of Serum p 
I at 37° C. 37° ex 10_4 a <) • at 37° C. (Blood=l) p,. 
---------------------------

1·0271 145 ·7 1 ·90 1/2 126 
1 ·0287 143·8 1 ·98 1/2 28 
1 ·0264 144 ·2 1 ·88 Ill. 26 
1 ·0263 153 ·2 1 ·89 1/2 I 28 
1 ·0273 150·0 1 ·89 1/2 1 29 
1 ·0268 142 ·5 1 ·99 5 ·44 1/2 24 
1 ·0259 149 ·0 1 ·85 5 ·91 1/2 i 27 
1 ·0241 150·2 1 ·92 5 ·83 1/2 1 26 
1·0273 148·5 40 

---------------------------

1·0259 142·0 1/2 I 40 
1 ·0263 143·7 1 ·95 6 ·07 1/2 1 40 
1 ·0250 145·8 2 ·18 6 ·27 1/. 40 
1 ·0236 143·3 2/5 40 
1 ·0231 146·6 1 ·72 5·94 1/3 50 
1 ·0257 145 ·7 1/2 40 
1 ·0258 141 ·9 1/2 40 
1·0268 147·7 i/6 24 
1 ·0296 142 ·1 2/" 24 
1·0271 146·5 45 23/11 /07 I 2915 ! 36 

21/11/07 12917 26 ___ ~ ____ , __ , _______ _ 
1·0252 149·0 45 

f-L 
(f:) 

o 



Date. Sex. Age. Condition. 

ISPLUENCE O:F' HYPERIMMUNJSATION. 

REMARKS. "O~ <1)0 ..... 
S 0 ?i 
..eg 8.. 
o .... 
>~r~ 

BLOOD. SERUM. 

<1):::d.pS~ 
~.s 0 § e II 
<H:§~O<1)"o 
~ Q;) sw g 
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IMMUNE AND HYPERIMMUNISED HORSES-AVERAGES FROM ALL EXPERIMENTS, 

I BLOOD. . _S_E_R,--U_M_' ___ -,-__ _ 

I Volume of V· 't I Specific I Specific I Conduc- I V· 't I Surface 
Blood Cor- ;S~~~l if I Gravity . Gravity I tivity at I ;S~~;} if Tension 

----~-~-~--~---I-=::-~--~I~~:~~I~~~~·I-=~:~~-~I~:~~ 
40 14 I' 18 20 20 14 10 Number of examinations 

animals 
Average 

" for normal horses 
Difference from average for normal horses 

Maximum 
Minimum .. 

Variation above average 
below 
total 
above normal average 

" below 
Values above average 

below 
" above normal average 

below 

37 12 18 20 20 14 10 
32 ·1 3 ·80 I 1 ·0500 1 ·0262 146 ·1 1 ·90 5 ·89 
33·4 3·80 I 1 ·0521 1 ·0261 146·8 1 ~3 5,95 

-3'9 % 0 -0,20 % -0'01 % -0'5 % +3'8 % -1·0 % 
42 4·70 1 ·0574 1 ·0296 153·2 2·18 6·27 
23 3 ·05 I 1 ·0444 1 ·0231 141 ·9 1 ·72 5 -44 
% % % % % % % 
31 32 ·5 0 ·70 0 ·33 4 ·8 14 ·5 6 ·5 
28 11 ·0 0 '53 0 ·30 2 ·9 9 ·5 7 ·6 
59 43·5 1 ·23 0·63 7·7 24 14·1 
26 32·5 0'50 0·34 4·4 19 5·4 
31 11 0 ·73 0 ·29 3 ·3 6 8 ·6 
48 57 50 55 45 43 50 
52 43 50 45 55 57 50 
45 57 28 55 35 36 20 
M ~ n ~ M 'M M 

1--' 
(X; 
~ 




