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"F."--IMMUNISA'rION OF :M:ULES "rITH INADEQUArYK 
AND ADEQUArr'J1~ SEHU1f AND VIRUS, AND rrHE 
LM1fUNITY OBTAINED rrHEREJ:i-'HUM:. 

Under the phrase "Adequate Serum" is understood a serum 
which has been obtained from a horse injected with a corresponding 
virus. ~For instance, Ordinary serum is the adequate serum to 
Ordinary virus. An inadequate simultaneous inoculation would 
t~erefore be an inoculation of, say, Ordinary serum and Tzaneen 
VIrUS. 

r:rhe eXI)eriments ""ere undertaken for the purpose of noting the 
extent to which adequate and inadequate inoculations can be made 
,,·jth safety, and to compare the immunity obtained in this way. 

(See pages 89 and 90 for explanatiOlI of 0, '1\ etc.) 

A.-INc\])EQUATE SERUM AND VIRUS. 

EXPERIMENT No. I.-To note effect of injection of serum (0 strain) 
together with virus rrzaneen (hol':se HW9, first generation). 

(u) Serum 8Dj90 (2 parts h01'8e FWl'Ulll W) to 1 part llllll(~ 
serum 90). Dose 300 c.c., injected suhcutaneously. 

Virus 1869, dose 2 C.c., injected subcutaneously. 
1. J.l[ule 2155.-

Injected on 2nd August, 190G, ~with ~100 c.c. serum, and 
immediately after with 2 c.c. virus. 

Result.-Reaction 7 days later. Died OIl 16th August, 
1906, from horse-sickness, 

2. Mule 2158.-
Injected on 2nd August, 1906, with 2 C.C. VlI'US, and Imme

diately after with 300 c.c. serum. 
Result.-Reaction 5 days later, lasting for 8 days. 
Tested 1st September, 1906, with 5 c.c. virus 1964 Bulawayo. 

No. reaction. Tested on ~hd January, 1901, 2 c.c. virus 
2407 (horse 2407 Ord.), slight reaction. Hyperimmunised 
13th September, 1907, virus mule 2266 Bulawayo. No 
reaction. 

(b) Serum 89 }90 (equal parts of horse and mule serum). 
nose 400 c.c., injected subcutaneously. 

Virus 1869, dose 2 c.c., injected subcutaneously. 
3. 111ule 2161.-

Injected on the 2nd August, 1906, with 400 c.c. serum 
mixture, and immediately after with 2 c.c. virus. 

Result.-Reaction 8 days later, lasting until 18th August, 
1906. Dikkop on 15th day. 

Tested 1st September with 5 c.c. virus 1964 (Bulawayo). 
Atypical reaction. On 13th September hyperimmunised 
with virus mule 2266 (Bulawayo). No reaction. Tested 
on 3rd January, 1907, with virus horse 2407 Ord. Slight 
reaction. 

4. Mule 2164.-
Injected on 2nd August, 1906, 2 c.c. virus 1869, and directly 

after with 400 c.c. serum mixture. 
Result.-Incubation 7 days; reaction 9 days. Dikkop 11th 

day. . 
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Tested 1st September with 5 C.C. VIrus 1964 (Hulawayo). 
Irregular reaction. Ul'tested 16th October, 190G, \"ith 
20 C.c. virus horse 19a8 (Urd.). ~light reaction. 
(}onclusion.-Ordinary serum (viz., serum of horses and 

mules hyperillllllunised with the strain 0 of the station) 
when injected simultaneously and subcutaneously with virus 
rr of a horse give a reaction typical for horse-sickness. rrhis 
immunity is not complete, as a subsequent inoculation of 
either virus B or virus U caused slight reactions in some 
instances. 

EXPERIMENT No. 2.-To note effect of injection of serum 0 together 
with virus Bulawayo (horse 20()O, first generation). 

(a) Serulll 89/90 (2 parts of horse serum 89 to 1 part of mule 
serum 90). Dose aoo c.c., injected subcutaneously. 

Virus 2ot;O, dose 2 c.c., injected subcutaneously. 
1. }}f'llle 2156.--

I njected on 2nd August, 1906, with aoo C.c. serum mixture, 
and directly after subcutaneously with 2 c.c. virus. 

Result.-Incuhation 4 days; reaction 9 days; dikkop 17th 
day. 

Tested on 1st September illtrajug'ularly with 20 c.c. virus 
horse 18()9 rrzalleen. No reaction. 1 ath September 
hyperimmullised ",,.ith virus mule 2267 rrzaneen. No 
reaction. ltetested 12th .T anuary, HWi, with 2 C.c. 
virus mule 2287 Onl. rrypical and distinct reaction. 

2. Mule 2159.-
I njected on ~nd August, 1906, 2 C.c. virus horse 2060, and 

directlv after with aoo C.c. serum mixture. 
Result.-I;~cubation a days; reaction lasted 8 days. 
Tested on 1st September with 20 c.c. virus horse 1869 

rrzaneen. Reaction. 
(b) Serum 89/90 (horse and mule serum mixed in equal pro

portions). Dose 400 c.c., injected subcutaneously. 
Virus 2060, dose 2 c.c., injected subcutaneously. 

3. Mule 2162. 
'Injected on 2nd August, 1906, with serum mixture J and 

directly after subcutaneously with 2 C.c. virus 20()0. 
Result.~Incubation 5 days; dikkop lIth day. Died 13th 

day. 
4. Mule 2119.-

Injected on 2nd August, 1906, with virus 2060 subcutane
ously, and directly after with serum mixture. 

Result.-Incubation 4 days; lasted 10 days; dikkop 16th 
day. 

Tested on 1st September by injection of 20 c.c. virus horse 
1869 Tzaneen. Irregular slight reaction. On the 13th 
September hyperimmunised with virus mule 2267 (T). 
Slight reaction. Retested on 12th January, 1907, with 
mule 2287 Ord. Typical and distinct reaction. 
Conclusion.-Ordinary serum, viz., serum of horses and 

mules hyperimmunised with 0 strain of the station, 
permits, when injected with virus B, a reaction typical for 
horse-sickness. This immunity is not complete, as a subse
quent inoculation of virus 0 or virus B caused reactions. 
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The example given of mule 2119 is interesting, inasmuch 
as it showed reactions to all three vira. 

EXPERIMENT No. 3.-To note effect of injection of serum 0 together 
with a mixture of Bulawayo and Tzaneen virus. 

(a) Serum 89/90 mixed in proportion of 2 parts horse serum 
89 to 1 part of mule serum 90. Dose 300 c.c., injected sub
cutaneously. 

Virus mixture 2060 and 1869. Dose 2 c.c., injected sub
cutaneously. 
1. ~l tde 2157.-

Injected on 2nd August, 1906, with serum mixture, and 
directly after with virus mixture (1869 and 20(0). 

Besult.-Heaction after 5 days; dikkop 12th day. Died 
14th day. 

2. l}lule 2160.-
Injected on 2nd August, 1906, with virus mixture, and 

directly after with serum mixture. 
Result.-Incubation time 4 days, lasting 9 days. lhklwp 

15th day. 
Tested on lst September by injection of 20 c.c. virus horse 

1938 (0). Slight irregular reaction. Retested OIl 1nth 
October by injection of 20 c.c. virus 1938 O. Heaction. 

(b) Serum 89 and 90 mixed in equal parts of horse and mule 
serum. Dose 400 c.c., injected subcutaneously. 

Virus as above. 
3. ~"11ule 2163.-

Injected on 2nd August, 1906, with serum mixture, and 
directlv after with virus mixture. 

Result.-I~cubation 4 days; died on lIth day. 
4. Mule 2120. -

Injected on 2nd August, 1906, with VIrUS mixture, and 
directly after with serum rnixture. 

Result.-Incubation 4 days, lasting 7 days. 
Tested on 1st September "with 20 c.c. virus 1938 O. No 

reaction. 
Conclusion.-Ordinary serum of horses and mules hypt'I'

immunised ,,,,ith 0 strain of the station has not the same 
preventive action against a mixture of the virns T and B 
strains. Of 4 animals, 2 died of horse-sickness. In one 
animal the immunity obtained did not protect completeJ:\, 
against a subsequent inoculation of virus O. 

EXPERIMENT No. 4.-'1'0 note preventive value of serum m"ixture 
91 j 92 (serum of horses and mules hyperimmunised with Ord. 
virml) and virus origin Tzaneen, injected simultaneously. 

(a) Injections on 18th August, 190(), subcutaneomlly with 4()O 
C.c. of serum mixture 91 and 92. 

Virus 1869 (Tzanf'en); dose 2 e.e., inj(\eted Sl1 helltaneollsly. 
l. j1fule 2181.

Injected as above. 
Result.-Heaction. 
Tested on 20th September with 5 c.c. virus 2083 B. Slight 

reaction. Hetested on 4th January, 1907, with 2 c.c. 
virus mule 2287 O. Irregular reaction. 



2. Alule. 2182.-
I njected as above. 
Result.-Reaction. 
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Tested on 20th October with 5 c.c. virus 2083 B. ~light 
reaction. Retested on 4th ,T alluary with 2 c.c. virus 
2407 O. Slight reaction. 

3. lJiule 2183.
Injected as above. 
Resul t. -Reaction. 
Tested on 20th September with 5 c.c. virus 20~a B. Reaction. 

Retested on 3rd January with virus l1lule ~287 O. 
Irregular reaction. 

4. J.llule 2184.
Injected as above. 
Hes'ult.-Reaction and dikkop 011 14th day. 
Tested on 20th September with 5 c.c. virus 20Sa 13. No 

reaction. Hetested on 4th January, IG07, ,,-ith 2 c.c. 
virus horse 2407 O. TYPIcal and distinct reaution. 
('ondusion.-rrhe inoculation of 400 c.c. serUlll U of 

horses and mules simultaneously and subcutaneously with 
virus rr of horse permits a reaction typical for horse-sick
ness. The immunity established by it doe/:) not prevent a 
subsequent reaction due to the injection of virus Bu!. and 
Ord. strains; some animals showing' reactions to each 
separate injection. 
(b) Serulll as above. 
Virus 1965 rrz. (mule); dose 2 c.c. 
Serum and virus injected subcutaneously and simultaneously. 

5. J.l1ule 2185.-
Injected on 18th August, 1906, with 400 c.c, mixture of 

serum 91/92, and subcutaneously with 2 c.c. virus 1965. 
Result.-Heaction. 
Tested on 20th September by an illjection of 5 c.c. virus 

horse 2083 Bulawayo. Reaction, dikkop and death. 
6. 111ule 2186.

Injected as above. 
Result.-Heaction. 
Tested OIl 20th September with G c.c. virus horse 2080 H. 

Reaction. Hetested on 4th ,Tanuarv with virus horse 
2407 O. Distinct and typical reaction. 

7. J.1111le 2187.
Injected as above. 
Result.-Heaction, ,,·ith dikkop on tlw 14th aay. 
Tested 011 20th September with 5 c.c. virus horse 20S;{ H. 

Doubtful reaction. On 4th January, 1907, retested 
with 2 c.c. virus mule 2287 O. Reaetion. 

8. Jiule 2188. 
I njel'ted as above. 
Res1dt.-Heaction. 
Tested on 20th September with 5 c.c. virus 208~~ B. ::-night 

reaction. Retested on 3rd January with 2 c .c. virus 
2287 O. Slight reaction. 
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Conclusions.-The inoculation of mules with Berum 0 
and virus Tzaneen permits of a reaction typical for horse
sicknesR. 1):1he immuuity obtained does not prevent a sub
sequent reaction due to the virus of Bul. and Ord. strains, 
all animals showing reactions, due to each injection of virus. 

EXPEHIMJ<;NT No. 5.-'ro note value of various sera in connection with 
virus origin Tzaneen on mules, when injected simultaneously. 

(a) Serum mixture 91j92 of horses and mules hyper-
immunised with Ord. virus. Dose 400 c.c., injected sub-
cutaneously. 

Virus 1965 'l'z. Dose 2 C.c., injected rmbcutaneously. 
1. Argentine jl11de 2211.-

Injected on 30th August, 1906, ,yith 400 C.c. serum mixture 
91/92, and simultaneously and subcutaneously with 
2 c.c. virus mule 19G5 (origin Tzaneen). 

Result.-Slight reaction. 
Tested with 2 c.c. virus Tzaneen 1965, injected intrajugularly 

on 19th September, 190G. Slight reaction in typical 
time for horse-sickness. Hetested on 20th N ovemhcr 
with 5 c.c. virus horse 1938 O. Heaction. Retested on 
8th December 'with 5 c.c. virus horse 2199 T . No 
reaction. 

2. Argentine Jlfule 2213.
I njected as above. 
Result.-Reaction after incubation time of 4 days, lasting 

10 days; dikkop 14th day. Not tested. 
3. Argentine Jlf'llle 2214.-

I njected as above. 
Result.-Reaction after incubation time of 6 days, lasting 

8 days. 
Tested on 26th October with 5 c.c. virus horse 1938 O. 

Reaction and dikkop on 10th day. Exposed at Onderste
poort farm, near Pretoria, and contracted horse-sickness 
spontaneously, accompanied with dikkop, and recovered. 

4. Argentine il1ule 2215.
Injected as above. 
Result.-Reaction after 4 days' incubatioll, lashy,.g 12 daYR. 
Tested on 26th Udoher with 5 c.c. virus 1938 0, Severe 

reaction. 
Conclusion.-The inoculation of JllUI3S '''ltb serum () 

and virus '.rzuncen permits of a reaction typical for hors(~
sickncRR. 'l'ho immunity ohtained does not prevent a 
subsequeut reaction when in,iected ,,,ith \'I1'US n. 

rrhe iUf'tanee of lllUle 2211 is interestillg'. inasHlllch 
as a subsequerit injection of virlls 1966 caused a reaction. 
~\lul(~ 2214· ha(l sho\vn dikkop three t1111eD "jthin sevcm 
months, tht> last one naturally contracted, 

(b) Serum mixture 9:3 and 94, of horses and mules, h:nwr-
il1lillunised with Ordinary virus. Dose 400 c.c., injected sub-
cutaneously. 

Virus <1965 Tz., dose 2 c.c., injected subcutaneously. 
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1. Argentine Mule 2216.-
Injected on 30th August, 1906, with 400 c.c. serum mixture 

93/94, simultaneously and subcutaneously with 2 c.c. 
virus mule 1965. ~ 

llesult.-A typical reaction. 
Tested on HHh September, 190ti, with 2 c .c. yirus 19H5 

injected into jugular vein. Slight but typical reaction. 
Retested on 20th November 'with 5 c.c. virus 1938 O. 
Reaction. Retested on 8th December with 5 c.c. virus 
horse 2199 T. No reaction. 

2. Argentine Mule 2217.
Injected as above. 
Result.-Incubation time of 4 days; reaction 9 days. 
Tested on 26th October with 5 c.c. virus 1938 O. Pronounced 

reaction. 
3. flrgentine Mule 2218.

I njected as above. 
llesult.-Incubation time of 6 days; reactIOn lasting 11 

days. 
Tested on 26th October with 5 c.c. virus 1938 O. Reaction 

and dikkop on 10th day. 
4. Argentine Mule 2219.

Injected as above. 
Result.-Incubation time of 5 days; reaction lasted 10 days. 
Tested on 26th October with 5 C.c. virus 1938 O. Reaction. 

Conclusions.-;lhe inoculation of Rerum () and virus 
Tzaneen permitf; of a reaction for horse-sickness. The 
inu.nunity obtained does not prevent a sub~ey'uen: reaction due 
to the injection of '\"irus O. 

EXPERIMENT No. 6.-rro note effect of Ordinary serum of various dates 
when injected 24 hours previous to virus Tzaneen or virus 
Bula,vaYD. 

(a) Serum 23/24, dated 11/7/05. Dose 400 c.C. 
1. Argentine Mule 2220.-

Injected on 30th August, 1906, with 400 c.c. serum 23/24 
and 24 hours later with 2 c.c. virus mule 1964 (origin 
Bulawayo). 

Res lilt .-Heaction after 5 davs' incubation. Dikkop on lith 
day. Died on 13th day: 

2. A.rgentine Mule 2221.-
Injected with 400 c.c. serum 23/24, and 24 hours later with 

2 c.c. virus mule 1965 (origin 'rzaneen). 
UesIIZt.-Incuhati(lll time of a days. Ueadion luf.te<l 9 (lays. 
Tested on 26th Oetoher with 5 c.e. virus horse 19:38 O. 

Reaction; dikkop on 8th day, and died from horse
Rickness on 1 Othdav. 

(h) Serulll 75/76 (date(I'Rth ,January, 190R). Dose 400 C.c. 
;L Argent£ne 'A/ule 2222.-

Inj('('ted on 30th August, 1906, with 400 c.c. S0rum 7f) j7G, 
and 24 hours later ,,·ith 2 c.c. yinu; 11m1(, 19{),~ 
(nula,Yayo) . 

Reslllt.-Incuhation time of 5 class; reaction for 10 days. 
Tested on 26th October with 5 c.c~ virus 1938 O. ReactiOI!. 
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4. Argentine Mule 2223. 
Injected on 30th August, 1906, with 400 C.C. SE-1Um 75/76, 

and 24 hours later with 2 c.c. virus 111ule 1965 (Tzaneen). 
Uesult.-Slight reaction. 
Tested on 19th September, 1906, with 2 c.c. virus mule 1965, 

injected inhajugularly. Slight· reaction. Retested on 
20th November, 1906, with 5 C.c. virus mule 2287 U. 
Reaction. Retested on 8th December ,,,ith 5 c.c. virus 
horse 2199 Tzaneen. Reaction. 
('onclusions .-The injection of serum about J year old, 24 

honn; previous to injection of virus Hula'wayl:' and virus rr 
(lid not prevent a horse-sickness reaction, death resulting' 
from 13 virus. Serum of about 6 month8 old when injected 
in the same way permitted a reaction. The illlmunity 
ohtained from ~rzaneen virus did not prevent a reaction due 
to a suhspquent injection of 0 virus, neither <lid the immunity 
ohtained from vinu; B. 

rrhe immunity ohtained from 1965 did not protect 
against the same fltrain 2199 (12th) generation. 

RXI'ERIMEXT No. 7.-rro test serum mixture agaimd yirus Tzaneen 
(mule first generation and mule second generation; virus of a 
horse injected into a mule). 

(a) Serum Nos. 9a! 94, clm\(~ ,iOO c.c. injected subcutaneously. 
Virus 1965 rrzaneen; dose 2 c.c. injected suhcutaneously. 
LV ote.-All 111ulefl 15 hands high. 

1. ilfulc 2288.- . 
Injected on 3rd OctobN, 1906, with 400 c.c. serum mixture 

suhcutaneout>lv and 2 c.c. virus 1965 mule (first 
generation) sl;hcutaneously. Reaction, 6 days' incuba
tion, lasting 10 days. 

Tested on 2tith Octoher, 1906, with 5 (~.c. yirus 0 1938 into 
jugular vein; react.ion. 

2. il1ule 2294.--
Injected as ahove, on 3rd October, 1906. Very slight re

act,ion. 
Tested on 26th October, 1906, with 5 c.c. virus 0 19:)8 

inhajugularly. Reaction and developed dikkop on 8th 
day. Died on the 18th day from horse-sickness. 

(b) Virufl 1995 T7,uneen (Hecond generation mule). Serum 
as ahove. 
3. J.l1llle 2291.-

Injedrd on the ard Octoher, IHU6, with 400 C.c. serum 9a nH 
and subcutaneously ,,·ith 2 c.e. virus 1995 (Tzaneen 
mule, second generation). Reaction after six days 
incuhation, lasting "0 <lays; dikkop 16th day. 

Tested on 26th October, 1906, wit.h 5 c.c. virus 0 1938 
intrajnguiarly. React,ion. 

4. J.l1ule 2293.-
Injected as above, 011 3rd Octoher, 19Of>' Reaction after 8 

days' incubation, lasting 8 days. Dikkop on 13th day, 
Tested on 31st October, 1906, with 5 C.c. virus 0 1938 

intrajugularly. Slight reaction. 
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Conclusions.---The injection of serum 0 and Tzaneen 
vjrus permitted horse-sickness reactions. The imlllunity 
obbined did not prevent reactions due to subsequent 
injections of virur; O. 
(c) Serulll mixture 95/9G. Dose 400 c.c. injected suh-

cutaneously. 
Virus 19G5 ~rzaneen (mule, first generation). Dose 2 c.c. 

injected subcutaneously. 
5. Mule 2289.-

Injected on 3rd October, 1906, with 400 c.c. serum 95/9G 
and 2 c.c. virus 19G5 Cfzaneen mule, first generation). 
Very slight reaction. 

Tl'sted 011 25th October, 190G, with 5 c.c. virus 1938 (). 
Reaction. 

6. 1111lle 2290.-
Injected as above on anI Octoher, 1906. 
Result.-Slight reaction. 
Tested 011 25th October, 1906, with 6 C.C. VIrus 0 HJ8H 

injected intraj ugularly. Reaction. 
(d) Virus 'rzaneen (mule, r;ecollll generation). Serum as 

ahove. 
j. "~1111(~ 2292.-

{J/jcded Oll ~hd Octohl'r) 190G, with 400 c.e. serum 9[) !lJG 
and 2 e..c. virus 1H90 (rrzuIH~pn mule, Hecoud generation). 

Ueslllt.-Slight read ion .. 
Tested on 25th Octoher, ] 90G, ,,-ith 6 c.c. virus 0 19:1R 

injected intrajugularly. Heaction. 
8. Jl1/,le 2212.--

Injected ar; above, 011 ;{nl ()ctoher, 19()(j. 
Res1llt.-Slight reactioll. 
Tested on 26th October, 190G, ,,"ith 6 e.c. V11'US 0 1938 

in traj ugularly. Heactioll.' 
Condusion.-'rhe injection of serum () and virus T 

permitted a horse-sickness reaction. The imlllunity obtained 
did not prevent a reactioll clue to a suhHeqUelf't inoculation 
of virus O. 

EXPERIMENT No. 8.-Nerum teHiH of various compor;itiolls (0 strain). 
(a) Virus Tzaneen, horse 2199 (12t,h generat.ion). Dose ~~ 

c.c. SNum mixture of NOR. I., II. ana II L (of horses hyperim
muniRed once to three t.imes)' and ordinary mule serum (muleR 
hyperimmunised once to three tim(,R); mixture No. 102; au:;,p 
400 c.c. 

Virus and serum injected subeutalleoutsly awl simultaneously_ 
1. A_rgentine Mule 2315.

Injected aR ahove. 
Result.-Incuhatioll [) days, react.ion lasting 9 days. 
Tested on 21st Decemher with 2 c.c. virus 1938 O. ReactiOll. 

2. Argentine l1[ule 2316.-
Injected as above. 
Result.-Incubation 4: days; died on 9th day of horse

sickness. 
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3. Argentine Mule 2317.-
I njectcd as ahove. Second injection Oil 7th day of 200 c.c. 

saIne serunl. 
Ilesult.-1ncubation 5 days; died pn 9th day. 

4·. ~4rgentine M1tle 2318.-
Injected as above. Second injection on 7th day ,,,ith 200 

c.c. saIne seruIll. 
ReBl.llt.-1ncubation 6 days; died on the 10th day. 

Conclusion.-The injection of 0 serum simuHaneously 
and subcutaneously with virus Tzaneen of horse (J21.h 
generation) resulted in a mortaHty of 3 animals out of 4-
75 per cent. The immunity obtained in the one surviving 
animal did not prevent a reaction due to a subsequent 
inj ection of virus O. 
(b) Virus Tzaneen, horfole 2199 (12th generation). Dose 2 c.c. 
Serum mixture of horse serum No.4 (horses hyperimmunised 

four times) and mule serUlll 104 (1, 2 and a) mixed in equaJ 
quantities. 

Virus and serum injected subcutaneously and simul
taneously. 
5. Argentine jJiule 2319.-

Injected as above on the 18th October, 190-6. Second 
injection on the 7th day with 200 c.c. of the same 
serum. 

Ilesl1.lt.-1ncubation 5 days; dikkop on the 11th day Died 
on the 12th day. 

6. Argentine Aillle 2320.-
Treated as above. Second injection of serum on the 7th 

day. 
llesult.--1ncubation 5 days; reaction lasting 12 days. 
Tested on the 7th December with 5 c.c. mule virus 2291) 

(Tzaneen horse virus 2199 pas.sed through mule). Slight 
reaction. Retested on 18th December with 2 c.c. virus 
1938 ( Ordinary virus). Reaction. 

7. A rg6JLtine Mule 232l. -.. 
Injected as above, hut no second injection. 
R~sult.-1ncubatio:n. 5 days; reaction lasted G days. 
Tested on 7th December with 5 c.c. virus 2295 (Tzaneen). 

Slight reaction. Retested on 18th December with 2 c.c,. 
virus 1938 Ordinary. Slight reaction. 

S. A.rgent1:ne Mule 2022.-
Injected as above, and second injection OIl the 7th day with 

200 c.c. folame serum. 
Result.--1ncuhation 5 days; reaction 9 days. 
T(>.'~ted on 12th ,T anuary, 1907, with 2 c.c. virus lllule 2287 

O. Reaction. 
g. A rgen t£nc jlf u le 202~L--

Injected as ahove, hut no second injection. 
Ilesll,lt.-1ncuhation 5 days; died on the 1Hh Clay. 

10. Argenf1:ne Ai?de 2324.-
Inject('d as ahove, no second injection. 
ResulL-1l!cubation 5 days; reaction on the 11th day. 
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Tested on the 7th December with 5 c.c. virus 2295 Tzaneen; 
slight reaction. Retested on 18th Deceml}er. with 2 c.c. 
virus 2287, Ordinary, mule. No reaction. 
Conclusion.-Serum 0 of horses hyperimmunised :! 

times and of mules 1-3 times hyperimlHunised permitted 
a typical reaction of horse-sickness with virus 2199 Tzanecn 
(12th generation). 'rhe immunity obtained did not prevent 
reactions to subsequent injections of virus of the same strain 
passed through a mule, nor against a subsequent inoculation 
of virus O. 
(c) Virus 2199 Cfzaneen horse 12th generation); dose 2 c.c. 
Serum: :Mixture in equal parts of serum 101 (horses 

hyperimmunised 1 to 3 times) and of mule serum (mu11~s 
hyperimmunised 1 to 3 times). 

Virus and serum injected subcutaneously and simultaneously. 
J 1. A1'gentine 'Mule 2325.-

1 njectcd as above. 
Result.-Incubation 5 days; reaction D days; dikkop on the 

17th day. 
Tested on the 12th January, 1907, with 2 c.c. virus 228"; O. 

Reaction. 
12. Argentine l11u,le 2326.

Injected as above. 
UesuZt.-- 5 days' incubation; reaction lasted 8 days; dikkop 

on 12th day. 
Tested on the 12th J anuarv with 2 c.c. virus 2287 O. 

Reaction. U 

13. Argentine Mule 2327.--
1 njected as above; second injectioll (Jf 200 c.c. same serum 

on the 7th day. 
Result.-Incubation 5 days: reaction lasted 8 days. 
Tested on 7th December, 190G, with 5 c.c. virus 2295 

r:rzaneen. Slight reaction. lletested on 18th December, 
1906, with 2 c.c. virus 22<37 (Ordinary virus mule). 
Distinct reaction. 

14. Argentine Mu,le 2328.-
Injected as above; second injection on 7th day ,,-i1h 200 c.c. 

saIne serUln. 
Ilesult.-Incuhation 4 days; reaction 9 days. 
Tested on 7th Decelllher with 5 c.c. virus 22D5 (Tzaneen). 

Slight reaction. Uetested on 18th December with 2 c.c. 
virus 2287 (Ordinary). Heaction. 
Conclusl:on.-The injl'ctioH of serum 0 simultaneously 

and subcutaneously with virus rrzaneeu (12th generation) 
permitted of typical horse-HicknesH reactions. 'rhe illllll1111ity 
obtained did not prevent a reaction due to a suhsequellt' 
injection of virus of the ,Hame strain or of the 0 siraill. 
(d) Virus 219D (horse Tzalleell 12th genel'ation). Dose:2 c.c. 
Serum: A mixture of serum 95 (horses hyperillnnullised 1 

to ~) times) and sel'um 96 (mules h:qwrimlllUllised 1 to ~~ times) ill 
pqual pal'ts. Dose 400 c.c. 

Virus and serum injected subC1Jtaneou~ly and simultaneously. 
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15. JI71le 2329.-
I njected as above. 
Res'lllt.--Incubation 5 days; reaction lasting 7 days. 
Tested on 7th December, 1906, ,,-ith 5 c.c. virus 229fj 

(Tzaneen); reaction. Retested on 18th December) 1906, 
with 2 c.c. virus 1938 (Ordinary). Doubtful reaction. 

16. jJfule 2330.-
Injected as above, and second injection of 200 c.c. serum on 

the 7th day. 
Result.-Incubation 5 days: reaction lasting 8 days. 
Tested on 7th December, 1906, ,vith 5 c.c. virus 2295 

(Tzaneen); slight reaction. Retested on the 22nd 
December, 1906, with 2 c.c. virus 2287 (Ordinary lllule) ; 
reaction. 

17. jJf1de 2331.-
Injected as ahove; second injection of 200 C.c. ~alUe HcrUlll 

on 7th day. 
Uesu1t.-Incubatiou 5 <lays; reaction G days. 
Tested on the 20th Novem her, 190G, with 2 C.C. V11'U8 J H;H~ 

(horse, ordinary); t->light reaction. Hetested on the 8th 
Decemher, 1906, with 5 c.c. virus 2295 (,rzaneen, mule) ; 
no reaction. 

18. llfu1e 2332.-' 
Injected as ahove. 
BeS'lllt.-Incuhation 5 days; died on the 10t,h day. 

Condusio/l.-rrhe simultaneous injection of serum U 
and virus rr!'l;aneen 2199 (12th generation) ret->ulted ill a 
typical lwrse-sickne8H reaction. - In hn) lllstallcet-> Hw 
immunity obtained did not prevent a reaction due to the 
suht->equent injection of the same strain of virus, nor a 
reaction due to the 0 virut->. 
(e) Virut-> 2199 (hol'se ~rzaneell, 12th geueration); dose 2 C.c. 
Serum Nos. 97! 98, mixed in equal partt-> (horses and mules 

hyperimmullit->e(l 1 to ~1 times). 
Virus and serum injected t->ubcntaneously and simultaneously. 

19. ilfule 2333.-
Iujected aH ahove on the 18th Odol)(:,l', 190(); seeond injcction 

of 200 C.c. of Hallle Hel'lllH OJl tht' .tll <la\'. 
Result.-5 dayt-> , incnhaJiou; l'mwtioll la~tillg'~ i days; dikkop 

on the 11th day. 
Te.~ted on the 20th Novelllher, 190G, \yiih 2 c.c. yirus 0 

19a8 (ho]'se). Reaction. Retested on the .8th December, 
UJOG, \yith 5 c.c. viru~ 2295 (,rzalleell, mule); llO 

reaction. 
ZO. JIllle Z:1~N.-

Injected at-> a hove; no HPcond illj eciioll of sennn. 
Result.-Incubation 5 daYH; dikkop on the 10th clay: died 

on the 14th day. 
21. Mule 2335.-

J.nje('ted as above; secolJd injt'ciion of 200 c.c. sa.me HCrU1ll 
on the 7th day. 

Resu,lt.-4 days' incubation; reaction lasting 8 days. 



tested on 20th November, 1906, with 5 C.C. VIrUS horse-
1938 Ordinary; reaction. Retested on 8th December, 
1906, ,,,jth 5 c.c. virus horse 2295 (Tzaneen); slight 
reaction. 

22. Mule 2336.-
Fnjected as above; no second injection. 
Result.-5 days' incubation; reaction G days; dikkop on the 

9th day. 
Tested on the 20th November, 1906, with 5 c.c. virus ] 9aR 

Ordinary; no reaction. Retested on the 8th December, 
1906, with 5 c.c. virus 2295 (Tzaneen); slight reaction. 
ConcZ,usion.-The simultaneous injection of serum () 

and virus T resulted in a horse-sickness reaction. In two 
cases the immunity obtained did not prevent a reaction to 
a subsequent injection of virus of the same strain, nor a 
reaction due to the injection of 0 strain. 
(I) Virus 2199 (horse Tzaneen, 12th generation); dose 2 c.c. 
Serum 9U j 100 of horses and mules hyperimmullised 1 to 3 

times; mixed in equal parts. Dose 400 C.c. 
Virm; and Rerum injected RU beutalleously and simuIt.aneously. 

Date, 1Bth Octoher, 1HOn. 

2a. 1llule 23:31.-
Injected as above; second injection of 200 c.c. same serum 

on the 7th day. 
Res1tZt.-Incubati~n 5 days; reaction 7th day; dikkop on 

the 9th day. 
Tested 011 the 20th N ovemher, 190G, with 2 c.c. viruR 19aH; 

reaction. Tested on the 8th Decemher, 1906\ with 
5 c.c. virus 2295; no reactio1l. 

24. "~lule 2a38.-
Injected as above; second injection of 200 c.c. same serum 

on the 7th day. 
Result.-Incubati<;n 5 (lays; rectction lasted 9 days. 
Tested on the 20th November, 1906, with 2 c.c. virus 1938; 

slight reaction. Retested on the 8th December, 1906, 
with 5 c.C. vi rus 2295; 81 ight reaction. 

25. Jl1ule 2339.-
Injected as above; no second injed.ion of serUlll. 
Uesult.-Incubation 5 days; read.io1l lasted 9 daYR; dikkop 

on the lIth day. 
Tested on the 20th N ovelllber, 190(), with 2 C.c. virus mule 

2287 (Ordinary) ; reaction. Retested on the 8th 
December, 190G, - ,,,ith 5 c.c. virus lllule 2295; slight 
reaction. 
Condusion.-The simultaneous injection of serum 0 

and viruR T (12th generation) rf'sulted in a horse-sickness 
reaction. In three instances the imlUunity obtained did not 
prevent a reaction, due to a subsequent injection of virus 
of the Rame Rtrain, and in three cases not against th~ 
injection of virus O .. 
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(g) Virus 2199 (horse Tzaneen, 12th generation); dose 2 C.Co 
Serum mixture 103/104, in equal parts, of horses and mules 

hyperinullunised 1 to 3 times; dose 400 c.c. 
Virus and serum injected Fmhcutaneously and simultaneously. 

Date, 18th Octoher, 190(). 
2G. 3fulc 234l.-

injc('ted as above; second injectiOIl of 200 c.e. same serum 
on the 7th day. , 

He:mlt .--5 days' incu hutioll; reaction lasting 7 d~ys. 
Tested on 20th Novembm, IDOG, \"ith 5 C.c. vuus 228'7; 

reaction. Hetested 011 the 8th December, 190G, with 
5 C.c. virus 2295; no reaction. 

~7. llf1tle 2342.-
Injected as above, hut no second injection of serum. 
Result.-Incubation 5 days; reaction 8 days. 
Tested on the 20th N ovelnber, 190G, \\'ith 2 c.c. viru,'; 22E7 

into jugular vein; slight reaction. 
28. 1l1u le 2343.--

Injected as above; Necond injection of 200 c.c. same serum 
on 7th day. 

Res1dt.-Incuhation 5 days; dikkop on the 11th day; died 
on the lath day. 

29. 1ll11le 2344.- ' 
Injected as above, but no second injection of serum. 
llesult.-Incubation 5 days; died on the 11th day. 

Conclusion.--Simultaneous injection of serum 0 and 
virus Tzaneen (12th generation) resulted in reactions and two 
deaths. The immunity obtained did not prevent a reaction 
due to a subsequent injection of virus ()f the 0 strain . 

. (h) Virus 2199 (horse Tzaneen, 12th generation); dose 2 c.c. 
Serum mixture in equal parts of Nos. 105! 106 of horses and 

mules hyperimll1unised 1 to 3 times. Dose 400 c.c. 
Virus and serum injected subcutaneously and simultaneously. 

Date, 18th October, 190G. 
30. Mule 2345.-

Injected as above; second injection of 200 c.c. same serum 
on the 7th day. 

Result.--5 days' incubation; reaction ,~ days; dikkop on the 
12th day. 

Tested on the 20th November, 1906, with 2 c.c. virus 2287 
0; reaction. Retested on the 8th December, 1906, with 
5 c.c. virus 2295 T; reaction. 

31. jJ1ule 2346.-
Injected as above, but no second injection of serum. 
Result.-Incubation 4 days; reaction 11 days. 
Tested on the 20th November, 1906, with 5 C.C. VIrUS 22Q7 

0; reaction. Retested on the 8th Decemb0I', 1906, with 
5 c.c: virus 2295 T; reaction. 

32. '3fttle 2347.-
Injected as above; second injection of 200 c.c. serum on the 

7th day. 
Res1llt.-Incuhation 5 days; reaction 8 days; dikkop on the 

11th day. 
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Tested on the 20th November, 1906, with 5 c.c. virus 2287; 
no reaction. Retested on the 8th December, 1906, with 
5 c.c. virus 2295; no reaction. 

;33. 1l1ule 2348.-
I njected as above, but no second injection of serum. 
Result.-Incubation 5 days; dikkop 011 the 10th day; died 

on the 12th day. 
Conclusiun.--rrhe simultaneous iiljectlOn of serum U 

and virus T (12th generation) resulted In horse-sickness 
reactions. The immunity obtained in bvo out of three cases 
did not prevent a reaction to a subsequent inoculation of 
virus of the same strain, nor to the 0 strain. 

EXPERIMENT No. 9.-,Vith serum 0 strain of \'ariom; compoFlitions, 
and virus Tzaneen, first generation. 

(a) Virus 1965 rrzaneen mule, first generation; dose 2 c.c. 
Serum mixture 107 j 108 mixed ill equal parts of horses and 

mules hyperimmunised 1 to a times. Dose 4UO c.c. 
Virus and serum injected suhcutaneowdy and simultaneously. 

1. Argentine 1l1ule 2a62.-
I njected as above on the 1st November, 1906. 
Result.-Slight reaction. 
Tested on the 8th December, 1906, with- 5 c.c. virus 0 mule 

2287; reaction. 
2. A_rgent'ine il1ule 2a74.-

1 njectcd as above. 
Result.-Slight reaction; died Oil the 16th N ovemher, 1906; 

dikkop on the 13th day. 
3. Argentine illule 2375.-

I njected as above. 
Result.-Headion after 6 days' incubation, lasting for 10 

days. 
Tested on the 8th December, 1906, subcutaneously with 5 c.c. 

virus 0 2287 mule. Heaction. 
Conclusiun.-The simultaneous injection of serum U 

and virus Tzaneen mule (first generation) resulted in horse
sickness reactions. Two animals when tested later with virus 
o showed reactions. 
(b) Virus 1965 Tzaneen mule (first generation); dose 2 c.c. 
Serum mixture 109/110 in equal parts (of horses and mules 

hyperimmunised 1 to 3 times). Dose !iOO c.c. 
Virus and serum injected subcutaneously and simuiiu:c.::ously. 
Date, 1st November, 1906. 

4. Argentine 1l1ule 2370.
I njected as above. 
Result.-Slight reaction. 
Tested on the 18th December, subcutaneously 'with 2 c.c. 

virus 2287; slight reaction. 
5. Argentin~ llfule 2365.

I niected as above. 
Re'sult.-Very slight reaction. 
Tested on the 18th December, 1906, subcutaneously with 

2 c.c. virus 2199; severe reaction. Retested on the 
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12th January, 1907, with 2 c.c. VIrus mule 2287 (J. 
Slight reaction. 

(L Argentine iVule 2366.-
1 njected as above. 
llesult.-Slight reaction. 
Tested on the 18th December, 1906, with 2 c.c. virus 2199 

(Tz. horse 12th generation); reaction. Tested on the 
12th January \vith 2 c.c. virus 2287 0; reaction. 
(-'oncl1Ision.-11he simultaneous injection of serum 0 and 

the virus Tzaneen (first generation) (mule virus 4 months 
old), resulted in but very slight reactions. When tested 
subsequently with virus of the saUle strain (12th generation), 
reactions-and even severe reactions--were noted. The 
immunity obtained did not prevent reactions due to sub
sequent injections of virus O. 
(c) Virus 1965; Tzaneen mule (first generation); dose 2 c.c. 
Serum mixture 111/112 in equal parts (ot horses and mules 

hyperimmunised 1 to 3 times). Dose 400 c.c. 
Virus and serum injected suhcutaneously and simultaneously. 
Date, 1st November, IHO(L 

7. Argentine 1ll11le Za6S.-
I njecterl as above. 
Result.-Doubtful reacti.on, if any. 
Tested on the 18th ])ecember, 1906, with 2 c.c. virus 2287 0; 

distinct reaction. 
8. Argentine Llf'llle 2:369.-

injecte(l as abovt'. 
Result.-Slight reaction. 
Tested on the 1 Ht h ])ecem bel', 1906, with 2 c.c. virus 2287 0 ; 

injected subcutaneously; reaction, and died of horse
sickness on the 28th Decemher, 1906. 

9, A1'gentine jfule 2364.
Injected as above. 
Resu·lt.-Douhtflll reaction. 
Tested 011 t IlP 18th .Tall uary, 1901l, with 2 C.c. virus 2199 

(Tzaneen 12th generation); reaction, and <lied of dikkop 
on the Hth day--28th December, 1906. 
Con('lllsion.-The simultaneous injection of serum O. 

and virus 11 (first generation mule) resulted in but slight 01' 

doubtful reactions. One animal subsequently tested with 
virus of the same strain (12th generation) died; of two 
tested with () strain, one had a severe reaction and recovered, 
one dying. 

It is probable that the virus 19HG had become attenuated. 

RXPERIMENT N n. 10.-'Vith serum () shain of various compositions 
and virus Tzaneen (secolHl generation). 

(n) Virus 1HDG, rrzaneen mule, second g'eneration. Dmle 2 c.c.; 
Rerum mixture 113/114 in equal parts (of horses and mules 

hyperimmunised 1 to 3 times). Dose 400 c.c. 
Virus and serum injected suhcutalleousl,v and Si])l1l1taT~eousJy. 
Date, 1st N ovemher, 1906. 

1. Argentine M117e 2371.-
1 njerted on the 1st November, 1906, \vith 400 c.c. serum 

113/114 and 2 c.c. virus mule 1996 subcutaneOl~sly. 
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Result.-Doubtful reaction. 
Tested on the 18th December, 1906, subcutaneously with 

2 c.c. virus T 2199 (12th generation). Result: Died 
of horse-sickness on the 30th December, 1906. 

2. A1'gentine ~~f'ltle 2372.-
I njected as above. 
Result.-Doubtful reaction. 
Tested on the 18th December, 1906, subcutaneously with 

2 c.c. virus 'rzaneen 2199 (12th generation); reachon; 
died on the 2nd January, 1907, of horse-sickness. 

3. A_l'gentine 11f-ule 2367.
Injected as above. 
Result.-Douhtful reaction. 
Tested on the 18th December, 1906, subcutaneously "'ith 

2 c.c. virus 1965; reaction; died on 8th January, 19U7. 
Conclusion.-The simultaneous injection of serum U 

and virus 1996 T resulted in a doubtf~l reaction, if any at 
all. There was a slight disturbance, but apparently no trace 
of immunity was caused by it. All three muleH died, when 
subsequently injected with virus of the same strain, 12th 
generation. 
(b) Virus 1996, Tzaneen mule, second generation. Dose 

2 c.c. 
Serum mixture 115/116 in equal parts of horses and mules 

hyperimnulnised 1 to 3 times. Dose 400 C.c. 
Virus and serum injected suhcutaneously ana simultaneoul':lty. 
Date, 1st November, 1906. 

4. A_rgentine Mule 2363.-
Injected with 400 c.c. serum 115) 116 and 2 c.c. VIrus mule 

1996 (Tzaneen). 
Result.-.,.Douhtful reaction. 
Tested on the 18th December, 19Q6, subcutaneously ,,,ith 

2 c.c. virus 1965; reaction: died on the 5th January, 
1907. 

5. ~4rgentine Mule 2382.-
I njected as above. 
Result.-Doubtful reaction. 
Tested on the 8th December, 1906, by subcutaneous injection 

of 5 c.c. virus 0 1938; severe reaction; died of horse
sickness on the 22nd Decemher, 1906. 

b. ~4rgentine l1fule 2379.-

13 

I njected as above. 
Result.-Dou btful reaction. 
Tested on the 8th December, 1906, E;ubcutaneonsly ,,,ith 

5 c.c. virus 1938 0 (62nd generation); severe reaction; 
recovered. 

Concl1lsion.-The simultaneous injectIOn of s{-'rUJll U 
and virus 1996 T strain, resulted in a doubtful reaction; 
but -little immunity was caused by it. A subsequent 
inoculation of virus 0 caused death in two animals, and a 
severe reaction in a third one. 
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(c) Virus 1965 Tz. mule, first generation. Dose 2 c.c. 
Serum mixture Nos. I., II. and III. and mule 112. Dose 

400 c.c. 
Virus and serum injected subcutaneously and simultaneously. 
Date, 1st November, 190G. 

'j. Argentine M'ule 2376.-
I njected with 400 c.c. serum subcutaneously and simul

taneously with 2 c.c. virus 1965. 
Res'Ult.-Reactioll; dikkop Oll the 21st November, 190ti. 
Tested on the 8th DeceInber, 190o, 'with 5 C.c. yirus mule 

2287; slight reaction. 
(d) Virus 1996 Tz. mule, 2nd generation. Dose 2 c.c. 
Serulll as above. 
Date, 1st N ovemuer, 190G. 

8. Argentine "Jl'Ule2383.
Injected as above. 
Res'Ult.-Dol.lbtful reaction. 
Tested on the Hth December, 1906, suhcutaneously with 

5 c.c. virus 1938 0: severe reaction; died on the 20th 
December, 1906, of horse-sicknesR, with dikkop. 
Concl'Usion.-The simultaneous inoculation of a mule 

with virus Tzaneen 1965, mule 1st generation and Rerum U, 
resulted in a typical horse-sickness reaction; the immunity 
obtained still permitted a reaction due to a subsequent 
inoculation of virus O. 

The simultaneous inoculation of serum 0 and virus 
1996 gave a doubtful reaction, and no immunity ,yaR obtainecl 
'tgainst a sub seq nent inoculation of virus 0 strain. 

AN;\T,YSIS OF Ih~sULTS. 

DEATHS. 

38 mules immunised ,,~ith yirus T7.aneen, ] Rt generation ... 
9 mules immunised ,,~ith virus Tzaneen, 2nd generation 

(attenuated or inert virus) 
34 mules immuniRed with virus Tzaneen, 12th generation 

6 mules immunised with yirus Bula"i~ayo, 2nd generation 
4 mules immunised with a mixture of virus T7.aneen ] st 

generation, and Bulawayo .2nd generation 

TESTS. 

(a) Tests 'Ii}l'th Ordinary Vir'us. 

18 mules imm'llnised with Tzar/een, 1st generation. 

2 death~. 

0 deaths. 
10 deaths. 

12 deaths. 

2 deaths. 

2 deaths. 

12 tested with Ordinary. 62nd generation: 8 reactions, 2 re
actions and dikkop, 2 deaths. 

6 tested with Ordinary, 38th generation: 5 reactions and 1 death. 



5 mules immunised with Tzaneen, 2nd generation (attenuated 01' inert 
vir'us). 

Tested with Ordinary, 62nd generation: 3 reactions and 2 deaths. 
5 mules immunised with Tzaneen, 12th generation 

4 tested with Ordinary, 38th generation: 4 reactions. 
1 tested with Ordinary, 62nd generation: 1 reaction. 

1 mule immunised with a mixture of virus of Tzaneen 1st generation 
and Bulawayo 2nd generation. 

Tested with Ordinary, 62nd generation : No reaction. 
1 mule immunised with a mixture of virus of Tzaneen 1st lJcneration 

and Bulawayo 2nd generation. 
1st test with Ordinary, 62nd generation: Doubtful reaction. 
2nd test with Ordinary, 62nd generation: Distinct reaction. 

1 mule immunised with Bulawayo, 2nd generation. 
Tested with Ordinary, 62nd generation: Reaction. 

NOTE.-:-1 mule (2214) which was immunised. with Tzaneen, 1st 
generation, and had a reaction with dikkop, again showed a reaction 
and dikkop with test of Ordinary, 6211d generation, and later 
contracted horse-sickness spontaneously, showing a third reaction and 
dildwp. 

(b) Tests with Tzaneen Virus. 

1 mule im'munised with Tzaneen, 1st gcne1'atl:on. 
Tested with Tzaneen, 12th generation: Died. 

4 ?nules l:mm/unised with Tzaneen, 2nd generation (l:nert 01' attenuated 
virus) . 

2 tested with Tzaneen, 1st generation: 2 reactions. 
2 tested with Tzaneen, 12th generation: 2 deaths. 

1 mule immunised with B1llawayo, 2nd generation. 
Tested 'with Tzaneen, 1st generation: Reaction. 

(c) 1st Test 1cith Ord'inary and 2nd Test with Tzaneen Vi1'lls. 

12 mules immunised with Tzaneen, 12th generation. 
6 tested with Ordinary, 62nd generation, and Tzaneen, 13th 

generation: 
2 reactions on both tests. 
3 reactions with Ordinary. 
1 reaction with Tzaneen. 

6 tested with Ordinary, 38th generation, and Tzaneen, 13th 
generation: 

4 reactions on both tests. 
1 reaction with Ordinary.' 
1 no reaction. 

(d) 1st Test with Tzaneen and 2nd Test with Ordinary Virus. 

7 mules immunised with Tzaneen, 12th generation. 
3 tested with Tzaneen, 13th generation, and Ordinary, 62nd 

generation: 
2 reactions on both tests. 
1 distinct reaction with Tzaneen and a doubtful 

reaction wit~ Ordinary. 
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4 tested with Tzaneen, 13th generation, anu Ordinary, 38th 
generation: 

3 reactions on both tests. 
1 reacted only ,yith Tzaneen. 

2 mules immunised with Tzaneen, 1st generation. 
Tested with Tzaneen, 12th generation, and Ordinary, 38th 

generation: Reactions on both tests. 

(e) 1st Test with Tzaneen, 2nd Test with Ordinary, and 3rd Test 'with 
Tzaneen V irns . 

3 17?/ldes immunised with Tzaneen, 1st generation. 
1 mule tested with Tzaneen, 1st generation, Ordinary, 88th 

generation, and Tzaneen, 12th generation: Reaction on all 
three tests. 

2 mules tested with Tzaneen, 1st generation, Ordinary, 6211d 
gen'3ration, and Tzaneen, 12th generation; reaction only 
with first and second tests. 

(f) 1st and 2nd Test with Tzaneen and 31'd Test 'Lm:th 01'dinal'Y Vi1'1ls. 

2 mules immunised with BuJmvayo, 2nd generation. 
Tested with Tzaneen, 1st generation, rrzaneen, 3rd generation, 

and Ordinary, 38th generation: 
1 reaction on each test; 1 had only a reaction with 

Ordinary. 

(g) 1st Test with Bulawayo and 2nd Test with Ordinary Virus. 

9 mules immunised w1:th Tzaneen, 1st generation. 
1 mule tested with llulawayo, 2nd generation, and Ordinary, 

62nd generation: 
Doubtful reaction ~with the 1st, and distinct reaction 

with the 2nd test. 
8 mules tested with Bulawayo, 4th generation, and Ordinary, 

38th generation: 
3 reactions on both tests. 
2 distinct reactions with 1st, and a uoubtful reaction 

with the 2nd test. 
1 doubtful reaction with the 1st, and a distinct reaction 

with the 2nd test. 
1 reaction only with the 2nd test. 
1 died on the 1st test (Bulawayo). 

(h) 1st and 2nd Test with B'lllawayo and 31'd Test wdh Ordinary 
Vi1'1ls. 

2 1nules immunised with Tzaneen, 1st generation. 
Tested with Bulawayo, 2nd generation, Bulawayo, 3rrl 

generation, and Ordinary, 38th generation: 
1 gave a reaction on the 3rd test. 
1 showed a doubtful reaction to 1st Bulawayo test, and 

a distinct reaction with Ordinary 3rd test. 
1 mule was not tested. 
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1'ABULATED RESUME OF PREVIOUS EXPERIMENTS. 

INADEQUATE SERUM AND VIRUS. 

hlMUNISA TIO X. 1. TEST. II. TEST. III. TEST. 

__ ~~ ____ ~ _____________ I,~-------------J-------------J--------------

I Se- I Virus.! Virus. Virus..;.3 Yirus. 1.;.3 

! rum. -----I ] 1 ] I "5 ----I :; 
I Orig .. orig.[ Gen. I ~ Odg. Gen. ~ Orig. : Gen. : orig·1 Gen. ~ 

215;") 
215S 
2161 
21M 
2156 
215H 
2162 
21Hl 

2157 

2160 

2163 I 

2120 

2181 
2182 
2183 
2184 
2185 
2186 
2187 
2188 
2211 
2213 
2214 
2215 
2216 
2217 
2218 
2219 
2220 
2222 
2221 
2223 
2288 
2294 
2291 
2293 
2289 
2290 
2292 
2212 
2315 
2316 
2317 
2318 I 

; 

ord.1 Tzu. 

I 
" Bul. 

" I Tzn. 
iBul. 

Tzu. 

" 

I
I :: 

Rul. 

" Tzn. 

1 
1 
1 
1 
2 
2 
2 
2 
1, 
2 

I~I 
III 
12' 

I~I 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
1 
1 
1 
1 
2 
2 
1 
1 
1 
1 

12 
12 
12 
12 

Rt 
R 

RD 
R,D 
RD 
R 

RDt 
RD 

RDt 

RD 

Rt 

R 

R 
R 
R 

RD 
R 
'R 

RD 
R 
R 
RD 
RD 
R 

R 
R 
R 

RDt 
R 
R 
R 
R 
R 

RD 
RD 
R 
R 
R 
R 
R 
Rt 
R"i 
Rt 

Ji-;;l. I -,; = B--;;l.l' 33 = Ord. [I 38 I R 
" 2 ?" --., 38 R 
., 2 ? Oro. I, 

623 R - - -
Tzn. : R Tzn. = ord.! 38 ~ 

~.~~ I I R T;' I 3 R Or<!. I :18 R 

Ord. 

Ord. 

]3u1. 

" Tzn. 
Not 

Ord. 

T~~. 
Ord. 

Ord. 

T~~. 
Ord. 

62 

62 

4 R 
4 R 
4 R 
4 --
4 RD"i 
4 R 
4 ? 
4 R 
1 R 

Tested. 
62 RD 
62 R 
1 R 

62 R 
62 RD. 
62 R 

62 
62 

1 
62 
62 
62 
62 
62 
62 
62 
62 
62 

R 
RD"i 

R 
R 

RD"i 
R 
R 
R 
R 
R 
R 
R 

- j -I --

Ord. 

Ord. 

Ord, 

62 

38 
38 
38 
38 

38 
38 
38 
62 

Lat er a 

Ord. 62 

Ord. 38 

R 

R 

R 

R 
R 
R 
R 

3rd 

R 

R 

-1-
-1-

=1= -j -

=, = 
Tzn. 121 = 
Dikk op-Slpont. 

Tzn. 12 R 

R-Reaction. i-Doubtful. RD-Reaction with Dikkop. Rt-Reaction and ~ied. 
RD+-Reaction with Dikkop and died. 
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TABULATED RESUME OF PREVIOUS EXPERIMENTS-(OOnUnned). 

INADEQUATE SERUM AND VIRUS-(Oontinued). 

IMMUNISATION. I. TEST. II. TEST. III. TEST. 

I --------------- ----------;----1-------1------------

I Se-
rum. Virus. 1 Virus. Virus. 

-.:5 

Orig. O'ig.j G"'-Il 'Odg.[GCn. Odg·1 Gen. 
2319 r Ord~(--;z-n~- 12 R-D---r -+--- ,----.-----=------;---/ -
2320 "!,, 12 R Tzn. 13 R Ord. 62 i R 
2321 " " 12 R " 13 R " 62: R 
2322 " " 12 R Ol'd. 38 R 
2323 " "I 12 R-, 
2324 .. " 12 R 

12 RD 
12 RD 
12 R 
12 I R 

R 
R 
R 
Rt 

RD 

Tzn. 
Ord. 

" Tzn. 

" Ord. 

Ord. 

2325 
2326 
2327 
2328 
232D 
2330 
2331 
2332 
2333 
2334 
2335 
2336 ' 
2337 I 
2338 
2339 
2340 
2341 
2342 
2343 
2344 
2345 
2346 
2347 1 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

RDt, -
R Ord. 

2348

1 
2362 
2374 I 

2375 
2370 
2365 
2366 
2368 
236D 
2364 ! 

2371 
i 

2372 i 
2367 i 

2363 I 

2382 , 
2379 I 
2376

1

' 

2383 

1 
1 
I 
I 
I 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
1 
2 

RD 
RD 
R 

RD 
R 
R 
R 

RDt 
Rt 
RD 
R 

RD 
RDt 

R 
RDt 

R 
R 

·R 
R 

R 

RD 

Ord. 

Ord. 

Ord. 

" Tzn. 

" Tw. 

" Ord. 

13 
38 
38 
13 

I 

13 
13 
13 
62 

62 

62 
62 
62 
62 
38 
38 

I :38 
38 

38 
38 

i 38 

38 

38 
38 
12 
12 
38 
38 
12 
12 
12 

I 
1 

62 

38 
62 

I 

62 

R 
R 
R 
R 
R 
R 
R 
R 

R 

R 

R 
R 
R 
R 
R 
R 

R 
R 

R 

R 
R 
R 
R 
R 
R+ 

Rnt 
Rt 
Rt 
R' 
R 
Rt 
R 
R 

RDt 

Ord. 38 

ord'l 38 
" 38 
" 62 

i 38 
T~~. 13 

R 
R 

R 

Tzn. 13 i -
-I _ 

Tzn. 

Tzn. 

Ord. 

13 
13 
13 
13 
13 
13 
13 

13 
13 
13 

:38 
38 

=1= 

R 
R 

R 
R 
R 

R 
R 

R 
R 

Virus. I ~ 

Orig.j Gen. I ! 
- ! -! -

I ! 

= I =1 = 
I i 

i 
-! -

I -

-
( 

R-Reaction. ?-Doubtful. RD-Renction with Dikkop. Rt-Reaction and died. 

RDt-Renction with Dikkop and died. 
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COMPLETE SUMMARY OF RESULTS. 

Tests on mules p'l'eviously 'immunised with virus Tzaneen 1 gen. 

RESULT. 

l\f uies. Tested with Virus. Reaction Doubtful Reaction. and Dikkop. Reaction. Deaths. 

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

10 Ordinary 38 gen. 8 2 1 
20 Ordinary ()2 gen. 18 2 2 

3 Bulawayo 2 gen. 2 
2 Bulawayo 3 gen. 
8 Bulawayo 4 gen. ;, 
3 Tzaneen 1 gen. 3 
5 Tzaneen 12 gen. 3 

Tests un mules previously -1J)lJ}UJ;ni8ed with virus Tzaneen 2 gen. 

RESULT. 
---~--

I Mules. Tested with Virus. 
Reaction. Reaction Doubtful 

and Dikkop. Reaction. : Deaths. 
i 
I 

5 Ordinary 62 gen. :~ I 2 
4 Tzaneen 12 gen. 2 2 

Tests on mules jJ1'evioltsly 1m rnun'l'sed w-lth virus Tzaneen 12 gen. 

Mules. 

14 
10 
19 

Tested with Virus. 

Ordinary 38 gen. 
Ordinary ()2 gen. 
Tzaneen 1:3 gen. 

Reaction. 

12 
8 

]4 

RESULT. 

Reaction 
and Dikkop. 

Doubtful 
Reaction. Deaths. 

Tests on mules previously ilJlJllunised with virus B'ulawayo 2 gen. : 

Mules. 

2 
1 
3 
2 

Tested with Virus. 

10 . I rdmary 38 gen. 
; Ordinary 62 gen. 
i Tzaneen 1 gen. 

Tzaneen 3 gen. .. 

RESULT. 
i __ ~ _____ _ 

and Dikkop. 
Douhtful 
Reaction. Deaths. Reaction. II Reaction 

----7------~-------

2 
1 
2 
1 

I 

I 
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'Tests on nutles previously immun'isecl with a mJxt'ttl'e of 
. { Tzaneen 1 gen. } virus B1tlawayo 2 gen. 

RESULT. 

Mules. Tested with Virus. 
Reaction Doubtful I. Eeaction. and Dikkop. Reaction. Deaths. 

___ ~ __________ T-____ ,:---____ --,; _____ r 

2 Ordinary 62 gen. 1 

B.-AUEQF"lTE SEHl":M XXD VIRUS. 

EXPERBIENT No. 11.-vVith serum mixture 119 0 strain injected 
subcutaneously; dose 400 c.c. and 2 c.c. virus horse 2407 0 strain. 

Serum and virus injected suhcutaneolH:;ly and silllUltuneously 
on 8th January, 1907. 
1. 111ule 2566.-

hn1nunised as above. 
Result.-Slig-ht reaction. 
Tested on the 22nd ,January with 2 C.c. same Vlrus; no 

reaction. < 

2. ill1lle 2567.-
Irn/rnunised as above. 
Res'ult.-Slight reaction. 
Tested on th(~ 22nd J anuar} ,,,ith same VlrUS; no reaction. 

3. Mule 2568.-
hn111,'lln1'sed as ahove. 
Result.-Dlstinct reaction. 
Tested on the 2211(1 January with same VIrus; no reaction. 

4. jJ;Iule 2569.- ~ 
I mmunised as above. 
Result.-Slight reaction. 
Trstrd on the 22ucl J anuar:v with same VHUS; no reaction. 

5. Jiule 2570.-
bnmun'ised as above. 
Result.-Distinct reaction. 
Tested on the 22nd January with same VHUS; no reaction. 

6. Jlule 2571.- v 

Immunised as above. 
Result.-Distinct reaction. 
Tested on the 22nd .January; no reaction. 

7. Mule 2572.-
Immun'iscd as above. 
Result.-Distinct reaction. 
Tested on the 22nd January; no reaction. 

S. Mule 2573.
Immunised as above. 
Result.-Reaction. 
Tested on the 22nd January; no reaction. 



9. 111ule 2574. -
Immunised as above. 
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Result.-Slight reaction; dikkop on the 14th day. 
Tested on the 22nd ,T anuary, same virus; no reaction. 

10. l}fule 2575.-
Trnmunised as above. 
Result.-Slight reaction-. 
Tested on the 22nd ,Tanuary; no reaction. 

11. 111ule 2576.
Immunised as above. 
Result.-Heaction. 
Tested on the 22nd January; no reaction. 

12. 111ule 2577.
Immunised as above. 
Besult .-Heaction. 
Tested on the 22nd ,January, same virus; no reaction. 

Conctusion.-The simultaneous inoculation of serum 0 
and virus 0 2407 resulted in typical horse-sickness reactions. 
The immunity obtained proved to be complete to a subse
quent inoculation of the same virus. 

EXl'ERIMENT No. 12.---VVith serum mixture 119 0 strain; dose 300 c.c. 
and virus 2287 mule 0 strain; dose 2 c.c. 

Virus and serum injected suhcutaneously and simultaneously. 
Date, 12th January, 1907. 

l. klule 2525.-
I m1TLunised as above. 
Result.-Distinct reaction. 
Tested on the 21st Jj-'ebruary ·with 2 c.c. virus mule 2268 T; 

distinct reaction. Retested on the 13th March, 2 c.c. 
virus 1954 B; distinct reaction. 

2. klule 2526.-
Immunised as above. 
Result.-Slight reaction. 
Not tested. 

3. 111ule 2527.-
I mmunised as above. 
Result.-Slight reaction. 
Not tested. 

Conclusion.-The simultaneous inoculation of serum 0 
and virus 0 (38th generation) was succeeded by typical 
horse-sickness reactions. The immunity obtained was tested 
in one instance, and proved not to be able to prevent a 
suhsequent reaction due to the injection of Tzaneen virus 
and Bulawayo virus. 

EXPERIMENT No. 13.-\Vith serum mixture No. 121 (0 strain). 
Dose 300 c.c.; virus 2287 0 strain (38th generation mule). 
Dose 2 c.c., virus and serum injected subcutaneously and 

simul taneously. 
Date, 12th January, 1908. 

1. 111tde 2528.-
Immunised as above. 
Result.-Reaction and dikkop. 
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Tested on the 21st February with 2 c.c. virus 1954 B; 
reaction and dikkop on the 13th day. Retested on the 
13th )tIarch with 2 C.c. virus mule 2268 T; 110 reaction. 

2. ~V1.de 2529.-
1 mm1.ln1·sed a:-; above. 
Result.-Readioll and dikkop on the 14th day. 
Tested 011 the 21st February with virus mule 2268 ~r; 

reaction. Retested on the 13th ~Iarch with 2 c.c. virus 
19.54 B: no reaction. 

3. Jl1.l1e 2530.-
I mmunised as above. 
Res'ult.=-Ueaction and dikkop on the 13th day. 
Not tested. 

Conclllsion.-The simultaneous inoculation of serum 0 
and virus 0 resuJted in typical reactions. When tested 
subsequently, in the first instance with Bulawayo virus, a 
reaction ensued, and the immunity now established protected 
against a subsequent inoculation of Tzaneen strain. In the 
second instance reaction was noticed due to a subsequent 
inoculation of Tzaneen virus, and the immunity established 
afterwards protected against an injection of Bulawayo 
strain. 

EXPERnmNT No. 14. - 'Y i th serum mixture No. 123 0 strain, and 
virus mule 2287 0 shain. 

Dose of serum 30U c.c., and dose of virus 2 c.c. 
Virus and serum injected subcutaneously and simultaneously. 
Date, 12th .J anllary, 1907. 

1. ill ule 2531.
Immunised as above. 
Resul t.-Reaction. 
Not tested. 

2. llf1.tle 2532.
Im?nunised as above. 
Result .-Reaction. 
Tested on the 21st February with virus 1954 B; reaction, 

dikkop and death on the 18th day. 
3. ill ule 2533.

!?nmunised as above. 
Result.-Reaction and dikkop on the 14th day. 
Not tested. 

Conclusion .-The simultaneous inoculation of serum 0 
and virus of the same strain resulted in typical horse-sickness 
reactions. One of the mules was tested with virus of 
Bula\vayo strain, when it contracted horse-sickness and 
died at an unusual late date after inoculation. 

EXPERIMENT No. 15.-With serum mixture No. 125 0 strain and 
virus mule 2287 0 strain. 

Dose of serum 300 c.c., and dose of virus 2 c.c. 
Serum and virus injected subcutaneously and simultaneously. 
Date, 18th .January, 1907. 
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1. Mule 2508.-
Immunised as above. 
Result.-Slight reaction. 
Not tested. 

2. Mule 2509.-
Immunised as above. 
Result.-Slight reaction. 
Not tested. 

3. il1ule 2511.
Immunised as above. 
Result.-Reaction. 
Not tested . 

.t. j111J,Ze 2512. -
I mmm~ised as ahove. 
Result.~Reaction. 
Not tested. 

Conclusion.-Typical reactionH due to simultaneous 
inoculation of serum 0 and virus O. 

EXPERIMEKT ~o. 16.-With serum mixture No. 127 0 strain and 
virus mule 2287 0 strain. 

Serum dose aoo c.c., virus dose 2 c.c. 
Serum and virus injected suhcutaneously and simultaneously. 
Date, 18th January, 1907. 

1. illule 2534.-
Injected as above. 
Result.-Dou htful reaction. 

2. ilfule 2535.-
Injected as above. 
Besult.-Shght reaction. 

;). 111ule 2536.-
Injected as above. 
Besult.-Slight reaction. 

4. 1I1ule 2537.-
Injected as above. 
Result.-Slig'ht reaction. 

Conclusion.-Typical reactions due to simultaneous 
inoculation of serum 0 and virus O. 

EXPERIMEXT ~o. 17.-With serum mixture No. 129 0 strain and 
vinlR mule 2287 0 strain. 

Serum dose 300 c.c., virus dose 2 c.c. 
Serum and virus injected subcutaneously and simultaneously. 
Date, 18th January, 1907. 

L Mule 2538.-
11nm1ln1:sed as above. 
Besttlt.-Slight reaction. 
Not tested. 

2. klule 2540.-
Tmm'llll/l:sed as above. 
Result.-Distinct reaction. 
Not tested. 



3. Jlulc 2541.-
111Imunised as above. 
Result.-Reaction. 
Not tested. 

4. Jiule 2542.
Immunised as above. 
Result.-Reaction. 
Not tested. 
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('unclusion.--Typical reactions due to simultaneous 
inoculation of 0 serUlll and () virus. 

EXPERIMEKT No. 18.-With SerUll) mixture "K o. 131 0 strain and 
virus mule 2287 0 strain. 

Serum dose 300 c.c., virus dose 2 c.c. 
Serum and virus injected subcutaneously 

taneously. 
Date, 18th January, 

1. Jfule 2543.
Imm'unised as ahOH'. 
Rcsult.-Reaction. 
Not tested. 

2 . .l11lle 2544.-
I mm1lnised as ahove. 
Res'nlt.-Reactioll. 
Not tested. 

3. Jlule 2545.-
I mmunised as ahove. 
Result.-Reactim). 
Not tested. 

4. 111u,le 2546.
Immun1:sed as above. 
Result.-Reaction. 
Not tested. 

1907. 

and simul-

C onclusion.-rrypical reactions due to simultaneous 
inoculation of 0 serum and 0 virus. 

EXPERIMENT No. 19.-vVith serum mixture No. 133 0 strain and 
virus mule 2287 0 strain. 

Serum dose 300 c.c., virus dose 2 c.c. 
Serum and virus injected subcutaneously and simultaneously. 
Date, 18th January, 1907. 

1. Mule 2547.
Immunised as above. 
Result.-Reaction. 
Not tested. 

2. Jllu,le 2548.--
I mmunised as above. 
Result.-Distinct reaction. 
Not tested. 

3. il1?de 2549.
Immunised as above. 
Result.-Reaction and died of horse-sickness on the 10th 

day. 
Conclusion.-'rypical reactions <Iue to simultaneous 

inoculation of 0 serum and () virus. 
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EXPERIMENT No. 20.--vVith serum mixture No. 135 0 strain and 
-virus lilule 2287 0 strain. 

Serum dose 300 c.c., virus dose 2 c.c. 
Serum and virus injected subcutaneously and simultaneously. 
Date, 22nd January, 1907. 

1. llfule 2578.-
Result.-Reaction, dikkop on the 10th day, and death on the 

lIth day from horse-sickness. 
2. Mule 2579.-

hnrmunised as above. 
Result.-Distinct reaction. 
Not tested. 

3. MlI,Ze 2580.-
I111/lnunised as above. 
Result.-Distinct reaction. 
Not tested. 

Conclusion.-rl1ypical reactions due to simultane01.u; 
inoculation of serum 0 and virus O. 

EXPERIMENT No. 21.-vVith serum mixture No. 137 0 strain and 
virl1s mule 2287 0 strain. 

Serum dose 300 c.c., virus dose 2 c.c. 
Serum and virus injected subcutaneously and simultaneously. 
Date, 22nd January, 1907. 

1. llfule 2582.
I1n1nunised as above. 
Res1llt.-Reaction, dikkop on the 10th day, and died on the 

lIth day. 
2. llfttle 2583.-

I 1n llmnis ed as above. 
~ ot tested. 
Reslllt.--Reaction. 

3. "A1111c 2584.
hn'llll.m£sed as above. 
Result.-Reaction. 
Not tested. 

Conclus1:on.-Typical reactions due to simultaneous 
inoculation of serum 0 and virus O. 

EXI'ERIMENT No. 22.-"\Vith serum mixture No. 139 0 strain and 
virus mule 2287 0 strain. 

Serum dose '300 c.c., virus dose 2 c.c. 
Serum and virus injected subcutaneously ancl simultaneously. 
nate, 22nd January, 1907. 

1. )J;Illle 2585.-
Injected as above. 
Result.-Distinct reaction. 

2. jf,111le 2586.-
Injected 8S a.bove. 
Res1llt.-Slight reaction. 

3. j),fllle 2587.-
Injected as above. 
Result.-Slight reaction. 

Conclusion.-Typical reactions due to simultaneous 
inoculation of· serum 0 and virus O. 
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TABULATED RESUM~~ FROM PREVIOUS EXPERIMENTS. 

ADEQUATE SERUM AND VIRUS. 

IMM UNISATION. ". TEST. II. TEST 

-~--- --. -
1 

Se- Virus. Virus. 
i Virus. 

rum. .::S ~ .,.:; 
~ --- :::; ;::: ;:; 

'"5 fTj 

I 
rJ1 

i Gen. 
!1l 

Q;) <;) Q;) 

~ Orig. Orig. Gen. ~ Orig. Gen. p:: Orig. ~ 

I I I 

I r 
r I 

2566 Ord. I Ord. 38 R Ord. 38 - - I -
I 

I 
I -

2567 
" " 

38 R 
" 

38 - - - -
2568 

" " 
38 R 

" 
38 - - I -

I 

-
2569 " " 

38 R 
" 

38 - - - -. 
2570 " " 

38 R 
" 

38 - - - --
2571 " " 

38 R 
" 

38 - - - I -
2572 " " 

38 R 
" 

38 - - - I -
2573 38 R 38 - - - -

" " " 
I 2574 " " 

38 nD 
" 

38 - - - -
2575 " " 

38 R 
" 

38 - - - -
2576 " 

., 38 R 
" 

38 - - - \ -
2577 " " 

38 R 
T~~. 

38 - - - I -
2525 " , " 

38 R 1 R Bul. 1 I R 
2526 " " 

38 R - - - ~ - -
2527 " " 

38 R - - - - - -
2528 " " 

38 RD Bul. 1 RD Tzn. 1 -
2529 " " 

38 RD Tzn. 1 R Bill. 1 -
2530 " " 

38 RD - - - - - -
2531 " " 

38 R - - - - - -
2532 

" " 
38 R Bul. 1 RDt - - -

2533 
" " 

38 RD - - - - - -
2508 

" " 
38 R - - - - - -

2509 " " 
38 R - - - -- - -

2511 " " 
38 R - - - - - -

2512 
" " 

38 R - - - - - -
2534 " 

,. 38 ? - - - - - -
2535 

" " 
38 R - - - - - -

2536 
" " 

38 R - - - - - -
2537 " " 

38 R - - - - - -
2538 " " 

38 R - - - - - -
2540 " I " 

38 R - - - - - -
2541 I " " 

38 R - - - - - -

2542 " " 
38 R - - - - - -

2543 " " 
38 R - - - --- - -

2544 " " 
38 R - - - -- - -

2545 
" I " 

38 R - - - - - -
2546 

I " " 
38 R - - - - - -

2547 " " 
38 R - - - - - -

2548 I " " 
38 R - - - - - -

2549 I " " 
38 Rt - - - -- - -

2578 
I " I " 

38 RD'I - - - -

I 

- --
2579 I " " 

I 38 R - -

I 
- - - -

2580 I 

I 

38 R - - - - - -
! " " 2582 i " " 

38 RDt - -- - - - -
2583 'I " " 

I 

38 R - -

I 

- - - -
2584 

I " " 
38 R - - - - - -

2585 " " 
38 R - - - - - -

2586 I 38 R - - - - - -

[ 
" " 

I I 
2587 " " 

38 R - - - - - -
I 

R-Reaction. ?-Dou~tful. RD-Rear,tion with Dikkon. Rt-Reaction and died. 
RDt-Reaction with Dikkop and died. 
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ANAJ~YSIS OF RES"CLTS. 

Deaths. 

49 mules imnHmised with virus Ordinary, 38th generation: 3 
deaths. 

Tests. 
A.-Tests 'With Ordinary Virlls. 

12 mules tested with Ordinary, 38th generation, gave no 
results. 

B.-Tests 1.V1:th Bl1la'Wayo I'irlls. 
1 mule tested with Bulawayo, 1st generation, had reaction, 

dikkop, and died. 
C.-Jst Tpst with Hulaw{{/Jo and 2nd Test 'With TZ{{lIecn Virus, 

1 mule tested ,vith Bulawayo, 1st generation, ann afterwaris 
with Tzaneen, 1st generation, had reaction an(l dikkop with 
1st test and no reaction from the 2nd test. 

D .-J .'It Test; 'With Tzaneen and 2nd Test with Bulmc{{yo V1:1'US. 

2 mules tested with Tzaneen, lst g'eneration, ann later \viH1 
Bulawayo, 1st generation: 

1 mule reacted with both tests and 
1 mule only with 1st test tfzuneen). 

30 mules were not tested. 

INADEQuATE c\KD ADEQlUTE Sm{TM .\.X1) VIRuS. 

RCs1),rne of Conclusions. 

l. The simultaneous injection of serum 0 and au equate Vll'US 

l'esldteu in typical horse-sickness reactions, and the immunity 
obtained therefrom prevented a reaction ,,,hen the adequatE' virus is 
suhsequently reinjected. 

2. The immunity obtained by a reaction after injection of serum 
o and virus 0 (adequate serum and virus) does not prevent a 
reaction due to a subsequent inoculation of yirus of a different strain 
(Tzaneen and Bulawayo). 

3. The simultaneous injection of serum 0 and virus Tzaneen 
(inadequate serum) is succeeded hy reactions which proved not to 
be more fatal to animals than that due to virus 0 (adequate serum). 

4. The immunity obtained by this reaction was in no way 
complete. It did not prevent a reaction either due to a subsequent 
inoculation of a different strain (0 or Bulawayo), nor did it prevent 
reactions ,,,hen the same strain of Tzaneen virus of a later generation 
·was utilised. 

5. The fact that a reaction was noted uue to the subsequent 
inoculation of virus in an animal immllnised ,vith the same strain 
of virus can he explained either by accepting that the test virus, 
being of a higher generation and derived from horses, is of a greater 
virulency, or that the virus Tzaneen is already of a complex nature 
containing certain constituents of the 0 virus which are deviated by 
the 0 serum and accordingly during the immunisation leave no 
impression on the system of the animal. A subsequent inoculation
of the same strain would then not meet the corresponding antibodies 
an<l a reaction would result. 



6. In some of the animals a single injection of virus, together 
with adequate or inadequate seru111, produced complete immunity 
against subsequent inoculations, hence a factol.' jn the animal has 
also something to do with the creation of immunity. 

7. In the foregoing experiments it has been noted that a virus 
can attenuate and completely lose its virulency. 

8. Virus T of the 12th generation has increased enormously in 
virulency, which shows itself in the immunisation and ill the tests. 

"G."-INOCULATION OF )IULES WITH. POLYVALENrr 
VIRUS AND SERU~1. 

Under the term "polyvalent serum" in this article is under
stood either a serum which is composed of various monovalent sera, 
obtained by mixing them together~ or by a serum obtained from a 
horse previously injected with a mixture of three or more vira. 

The object of the experiments was to determine whether such a 
polyvalent serum can be utilised with greater advantage in practice, 
and if the immunity afforded by the polyvalent virus would be a 
better protection against horse-sickness than that given by a mono
valent virus. 

Serum O-T-B.-This is a mixture made on the 5th November, 
1906, and consisting of serum 0 (that is of horses immunised with 
the virus hitherto used on this station), serum T strain (of virus 
obtained from the Tzaneen Estate, Zoutpansberg), and serum B or 
Bulawayo (of horses hyperimmunised with a strain of virus obtained 
from Bulawayo). 

(See also explanations on pages 89 and 90.) 

EXPERIMENT No. I.-On the 6th November, 1906, 400 c.c. serum 
O-T-B to be injected simultaneously and subcutaneously with 
virus O-T-B respectively of mules 2287 and 2268 and horse 
2083. 
1. Mule 2388.-

Injected as above. 
Result.-A slig'ht reaction. 
Tested on its immunity on the 27th November, with 10 c.c. 

virus 2268 Tzaneen strain, injected intrajugularly. 
On the 7th December the same dose was repeated. Slight 
reaction, the character of which was, however, doubtful. 
On the 18th December 2 C.c. virus mule 2287 strain 0 
was injected subcutaneously. No reaction due to this 
injection. 

2. fi;lule 2381.-
Injected as above. 
Result.-A slight but distinct typical reaction ensued. 
Tested for immunity on the 27th November with 10 c.c. 

Bulawayo virus 'horse 2083, injected into jugular vein. 
This dose was repeated on the 7th December. rrhere 
was a reaction which might be due to the injection of 
the 27th November, but which was not typical. Injected 
on the 18th December with '1! c.c. virus mule 2268 
Tzaneen strain. There was an atypical reaction. 




