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13ACILLARY 'YHITE DIARRHOEA and fowl typhoid, are the two diseases that 
cause the greatest mortality among the flocks of poultry in the Union. 

Mal"tinaglia (1927) recorded for the first time a definite diag-nosis of 
bacillary white dianhoea in the Union in l'hickens, and by means of the 
agglutination test picked out four reading fowls from a gi·oup of six binh 
that had laid the eggs from which the chieks had been hatched. 

In December, 193(-i, at the annu al meeting of the tlouth African 
Veterinary :Medical Association, Coles introduced his suggested plan for 
undertaking large-scale testing in the Union. Although a number of 
changes in this original plan haYe taken place, as the result of experience 
g·ained, the main strurture remains. 

The plan of eradication now being canied out is embodied in the agree
ment form, which poultrymen are compelled to sign if they wish to have 
their birds tested. lt contains thirteen clauses, and a eopy of the form is 
appended. (See appendix.) Comment on some of the clauses is nec:essary:-

Clause 1.-For the eonvenience of poultrymen speeial rings .are 
procurable from the · tlouth African Poultry Association. 'rhese are 
to enable the veterinary officer to identify birds after test. Once the 
ring is put on the leg another bird cannot be substituted for it. 

Clmtse 2.-Blood may be taken " by a person authorised by the 
Director of Veterinary Services " . Anyone who wishes may qualify 
to be authorised by sending 100 samples of blood from fowls he has 
himself bled. I£ these samples are suitable for testing purposes he 
is issued with a certificate by the Director of Veterinary Services. 
'rhis entitles him to bleed fowls or turkeys f01' anyone who wishes to 
have his flock of birds tested. He is also entitled to charge 1d. a bird 
for his work. Students of the Faculty of Veterinary Science are often 
used for this purpose. It should also he noted that all birds of four 
months of age and older must he submitted to testing·. Under 
exceptional circumstances, and only for diagnostic purposes, may a 
portion of a flock he tested. No individual results are given 
the poultryman in these <"ases. He is informed that the disease is 
either present or not. Birds intended for export are always tested 
by the Department. This is in order to comply with regulations of 
the adjoining territories, to which the birds may be exported. A copy 
of the certificates is appended. 
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Clause 3.-0riginally a flock of birds had to give two consec.;uti ve 
negative tests at an interval of a month.· As a result of ~:s:perienc.;e ~t 
was fouud that if all birds of a flock g·ave· complete negative test posi
tives were rarely, if ever, found on the second test. A Bacillary \Vhite 
Diarrhoea Free Certificate is now given to a poultryman if his entire 
flock is clean at the first round of testing. If positive reacto1·s are 
found, all birds must still give hyo dean consec.;utive negative 
tests before a Free Certific.;ate is issued. 

Clauses 5 and 6.-These c.;onditions were drawn up to prevent 
infection from being introduced- on tD a clean poultry plant. 

C'_lause 8.-This refers to the e-o~npulsory destruction of all 
positive reactors . 'rhe positives, after being checked, must he 
destroyed, and the carc.;asses are handed -back to the poultryman for 
disposal as dressed poultry. As a concession to poultrymen, if they 
are long distances from the nearest veterinary officer, and to assist 
this official, the leg of the bird with. the leghand intact is accepted 
as proof that the bird has beeu destroyed. - Under no eircumstanc.;es 
are positive reactors allowed to be sold as live poultry, except where 
they are brought to the shop ·of a dressed poultry m erchant, and are 
there checked by a veterinary officer or his representative prior to 
slaughter. 

Clanse 10.-This is very necessary in order to protect purchasers. 
It was found that some people, whose birds were still under 
test, insert phrases .such as "B.vV.D. tested", "All birds blood 
testecl.'~, - " .B.:W.D. tested stock", _" Stock from B.W.D . . tested 
birds ", in their advertisements, and many would-he purehasers were 
thereby misled into thinking that t he birds were bacillary "-hite 
diarrhoea free . 

Clanse 11.-'l'his was inserted because on different occasions 
S. anatnm, S , typhi-mv.riu.m, and S. enteritid1:s (var. Dublin) have 
been isolated from fowls in the Union. Our experiences were borne 
out· by McGaughey (1932), Jansen (193G), Henning (1937' anrl 1939). 

CoLLEC'l'IO;. o~ ~nioon SAMPLI:s FOR TESTING PuRPOSES . 

. Blood is cJ.rawn - fro~nJlie vena bracliialis, which is easily seen under the 
slun on the ventral surfac·e _ of the extended wing. A medium-sized hypo
dermic needle is used. in . preference to · a· surg-i(:al hwcet, although this last 
~nstrument _is better - for bleeding pigeons, . (~aig, 1940). The blood 
Is collected m glass tubes 8 em. long with a diameter of 8 mm., and corkerl 
at both ends. Each fube c'ontai·ns·· o .-:5 ·c.c:· of ac 2·5 per eent. boraeic arid 
solution, which acts as a , preservativE< 'l'liese tubes fit into pockets 
of a special calico . " apron ~' · a?d each .. apron.- holds 10 tubes. The pockets 
of the aprons are marked; starti~g ~rom 1 to 10, 11 to 20, and s-o on. Ten 
aprons comprising one unit · al)~ n.t~efinto ';a f_a\rly_thick c~rdboard box ~ 7. 5 
em. by 14·5 em:. by 10 em. On th-e 'hd and underneath th1s box a sten cilled 
number is placed. · · 

Accompanying _ each bo'x .. ·or 100 tubes are . four· forius · one form is in 
triplicate, and a fourth is single: - These are 'pfinted in both 'official languages 
of the Union. The form: in~_trjplicate gives·. the number corresponding to 
the box, the name of the owner ·of the birds., his -address, the bleeder's name , 
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when the birds were bled, W~len, : ~lw ,"Qlqod :>y_l),s : despatched; and l;lo,W·:!nany 
samples were sent. On arrival at t~e labor_a.tory it is stamped qn .tke~:<l~.v 
o£ receipt. Below this in£mmati()n :is a rectang:ula,r rulecl an~a; 9-i~ided- i11t0 
100 squares. :Each number iu the spaces corresponds to a tube in . a· .siiytila~· 
number on the apron so that space 1 represents tube 1, space 22 represen'ts 
tube 22, and so on. The fourth form contains a .. large rectang-le 16 em. by 
13 em. also divided into 100 large spaces. These spaces are . also numbered 
1-100, and again each number corresponds with the similar ,number in the 
apron. 'l'hese spaces are for the insertion o£ the leg or wingband numbers. 
These forms are reproduced in the appendix. 

Fig. 1.- Two tubes with corks showing, one tube with 
preservative and one with coagulated ·blood and 
serum. 

Fig. 2.-Apron containing ten tubes and showing 
numbers. 

In order to obtain good serum it is advisable to keep th.~ ~tu:bes o£ blood 
at a temperature of at least 80° F. H the temperature, where· the bleeder is 
working, is over that mark, no artificial heat is necessary. H -1iot, the tubes) 
in batches of ten, as the birds are bled, are placed in an ordinary small 
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incubator, running at about 97° F, sometimes placed near the stove in the 
kitchen, or in ·an incubator box, designed by Coles, and which 
is most effective. A photograph of this box with cl esrTiptions appears in the 
appendix. 

Fig. 3.- 0ne unit showing munl>ered cardboard co n
tai ncr made n p of ten aprons ea('h holding ten tubes. 

An hour later the cork, to which the dot of blood is attached m each 
tube, is twisted. This detaches the clot from the side of the tube, and good 
clear serum is expressed. There are a number of advantages in u sing· the 
sort of equipment deseribed. Considering the tubes first, the double corks 
help in loosening the blood dot to obtain g·ood serum. 'rhe serum can always 
be reached, no matter at what end of the tube it has been expressed. 'fhe 
number of useless samples is negligible, and the tubes can be easily cleaned . 
Rarely, if ever, are tubes broken in transit. The linen aprons keep the 
tubes together, yet not in direct contact, thus saving breakages. 'rhey are 
small, cheap, and compact, and can be easily washed each time they are 
returned. The rubber corks are ideal for boiling and eleaning, as they are 
smooth. Ordinary corks do not ,;tand boiling and, as they frequently have 
eracks in them, it is impossible to get masse.s o£ coagulated blood from the 
cracks . The cardboard boxes are small, and even with 100 tubes in them, 
are light in weight, thus saving excessive amounts of postage on them, 
wh en despatched from the farm to the Laboratory. Finally, they are very 
durable; many boxes at present in use have been utilised for over five years. 
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As a preservative 0.5 c.c. of a 2.5 per cent. boraeic acid solution is used 
for each tube, and in every box two small bottles of about 50 c.c. of the 
same preservative is added in case leakage from any tubes takes place. The 
serum remains good for at last six days if the weather is cool, and for four 
days -on the aYerage in really warm weather. This means that no place in 
the Union is too tar away for the testing centre at Pietermaritzburg, Natal. 

TnB TEST. 

Square metal stands, holding ten narrow racks each, with holes for ten 
tnbes, are used. Each rack is painted black with small white numbers which 
mnge, according to the rack, from_1 to 100. Thus one stand of one hundred 
tubes takeR all the samples o£ one box. In order to accomodate varying 
sized tubes, and to prevent their falling out of the racks, a narrow wooden 
ledge, with rlepre;;Rion,; for the emlR of the tubes, is attached. 

Fig. 4.- Single rack with tubes. 

Fig. 5.-Square metal stan d holding ten racks suit
able for testing one car dboanl container full of 
one hundred blood samples. Numbers on racks 
COl-respond to numbers on aprons. 

To o?tain. the right amou?-t -of s~rum ~or tests, glass tubing of a very 
small cahbre IS used. Accordmg to 1ts cahbre, defimte lengths are cut for 
eueh size. Each individual length holds 0 ·1 c .c. of serum which is added to 
1 c.e. of antigen. Needless to say, only one length of tubing is used for one 
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sample. '.At the end of the day these· capillary tubes are all washed through, 
boiled~ and dried in a hot~air oven ready fer use the next day. A small dome
shaped' rubber teat- is attached to each length of tu-bing, for sucking up the 
serum ,and'" e,jecting it into the tube of antigen. As each rack of ten tubes 
is filled,: each tube is shaken-to obtain a proper m:i:x:ture-0£ serum and antigen. 
The tests are placed in an incubator for a bout eighteen hours and then read . 

J!'ig·. 6.-Capillary tubing with small dome-shaped rubber 
teats for sucking up serum. 

'rhe symbols entered on the accompanying forms over the small 
numbered squares, are X for positive, 0 for useless and N for no specimen. 
'l'he form in triplicate is then filled _up. One form goes to the owner, another 
goes to the local Government Yetefi-nary Officer, and the third form 
is retained for the poultryman's file at the Laboratory. The leg band form 
is also retained here. 

]i'inally, where positiYes occur, a special report bearing the actual leg band 
numbers of the reactors is sent to the ~enior Veterinary Officer of 
the Province. This is retransmitted by him to the local Veterinary Officer , 
who uses this information when checking positive birds prior to their 
destruction. 

Clean Floclcs . 

When _ a fiock of fowls has been declared free of bacillary 
white diarrhoea and fowl typhoid by testing·, the poultryman is issued with 
a Government Free Certificate, which is valid for twelve months only. To 
retain the certificate, all birds must be tested annually. In the case of a 
certificate holder doing his annual test, if all his birds are clean, a second 
rmind of testing -is not insi'sted on and he is issued with a new certificate 
for the next twelve months. Should a holder of a free certificate find any 
reactors at an annual test-- and-this _ often occurs at the annual test twelve 
months after receipt of the free certificate-he has to obtain dean tests before 
receiving another free certificate ._ The finding of reactors, twelve months 
after. a _ completely negative_ test, has been the experience of workers 
in differetit _ parts of the world and tbe reason has been clearly explained b.Y 
Beaudette and Blacl' (1926). 
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Appearance of Infection ·in Floclcs l)teu iousl!J Negative . 

Breakdowns in dean Hoek:; are to be deplored but occur wherever large
scale testing i l'l practised. One ull<lerstand;; the carry over of infee
non through pullets the year aHer a Hock has been dedared free, but wher e 
infedion take" place after a tioc·k ha" had two or three consecutive clean 
test::; it is much harder to explain. A i'learc·hing- enquiry frequently elicits no 
useful information . 

Conditions under which T esting takes }Jlace. 

Up to 1940 anyone in the U nion could have his fowls tested by th e 
Departme11 t, provided he sig ned t he agreement form. This resulted in a 
spate of applicatio!ltL Many of the big poultry breeders had Hocks up to 
2,000-:l_, U()() bini ,;, \Yhile u Yery large number of other applicants had between 
100 and ~00 birds. Clearing up of the big poultrymen 's Hocks was not difl:i
cult, hut, in spite of repeated test" extending oYer a number of years, many 
of the small Hocks showed ai'l mauy reactors at t he entl aH at the beginning 
of th e test.. On inve:;tigation it wa::; found that m any of these small poultry 
keepers were what might be termed "' backyard farmers ". The poultry 
house::; were deplorable, many Yenuin-infested, the tl·oon; of soil, and th e 
ruu::; lmcl had fowlt> in them for yean;. The house:; were n:trely cleaned and 
no hygienf' at all wns pra('tised , while on ::;ome the hinb ,imply ran all OYer 
1-he farm auJ roosted in the tree~ at night. 

The present poliey i::; lluite different. Anyone wiRhing to h ave his fowb 
tested makes appliea tion to the La bomtmy. 'l'he application ic; then 
forwarded to the Senior Yeteriuary Off-icer of the Pr·ovince. His represen ta
tive then visits the plant of the u.pplieant .and examines the whole lay-out. 
If it i:; up-to-date, has good hou:>es "-ith impervious tioors, good hygien e is 
practised, and a good class of bird i l'l kept, he reports fav·ourably on it, givino
in a<l<lition the clas::; of farming pmdisecl, intensive or semi-intensive, anJ 
the total number of birds on the plant. The applicant is accepted, and only 
\\·hen proof is produced will tl1e South Afr-ican Poultry Association sell him 
ha('illary \vhite cliarrhoea ring-s . 

If a person is not aceepted h e is informed of the r eason why and sugget;
tion:; are made to h elp him improve hi::; plant. As a result of a dopting th i:; 
policy, it is hoped that many more of the up-to-date poultry men will be 
in(hwed to adopt the haf'illary \Yhite diarrhoea testing sch eme . It mu,;t 
be d early und erstood that the bacillary white c1iarrhoea scheme in t he 
U nion is at present entirely Yoluntary; there is no compul sion on the part 
of the D epartment for people to join it. 

GENmtAL. 

Testing , by means of the tube method , commeneed in the Union w h eu 
hYo poultry fanners in the Ermelo district sent in the first sets of samples 
to Onclerstepoort in 1937. About :Jiarch 1938 testing was opened to the 
public. 

From then on to the present t ime more and more farmers have asked 
for their birds to be tested. Each year from 1938 on, more fanners joined 
t he testing scheme, hut in 1944 saw a ri se in tests from 129,674 to 216,616. 
A graph is given showing the annual number::; of tests clone. (See appendix.) 
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'l'he pre,;ent number of holders of the Government Bacillary "'White 
Diarrhoea Free Certificate is 151 as against 72 in 1943. Di,-ided into the 
different Provinces, the position is as follows:-

Natal ........... . 
Cape ........... . 
'l'ran svaal ... 
Orange Free State ... 

44 holders. 
22 holders. 
G4 holders. 
21 holders . 

.ln addition a further sixty farms are still being tet>ted for their hee 
certificate for the first time. 

Discussion. 

Looking at the progress of the testing of poultry for bacillary white 
diarrhoea in the Union of r-3outh Ahiea, it was at first slow but was main
tained and there was a gradual increase in the number of tests done annually 
for the first five years followed by a marke<l increase in the number of test~ 
<lone in 1944. 

The bacillary white dianhoea seheme adopted in the Union is 
the strictest in the world, but the results already achieved, fully justify the 
terms of agreement that were drawn up and are now in force. A hove all, 
the seheme is a voluntary one. 

E:s:l'ERI.ME:-fTAL \V ORI\. 

Antigen. 

(1) St·rains of Organisms. 

Strains of both .S. zJUll01·um and S. yallina·ru.tn were obtained from birds 
sent in for post-mortem e::;;:amination or from reactors pieked out by testing. 
These birds emanated from widely separated parts of South Africa. Cultures 
were made from heart's blood, spleen, bile and ovaries. Single smooth 
colonies were picked and the organisms were identified in the usual manner. 
In the case of the isolation of organisms from the ova it ,,·as founcl advisable 
to pass them through tethrathionate broth wior to plating ·on MaeConkey':; 
medium. Cultures of these two salmonella~:> were often obtained from the 
bile when cultures made from heart's blood and spleen were negative. 

In order to obtain pure strains for stock purposes the method of select
ing smooth colonies, as described by Henning (1939), was aclopted. In no 
case was any strain obtained hy single-cell isolation. 

(2) Standardization. 

From the beginning of this work in South Africa it was decided to test 
out all strains of S.pullorum and S. gallinanrrn and antigens, to be used for 
testing purpose, against a serum specially prepared from sheep that were 
immunised against S. gallinarurn. The titre aimed at was between 1-800 
and 1-1,000 and this was called the .Allerton standard. By this means one 
would be able to compare results, as all antigens were standardized. 

The preparation of the standard serum followed the stereotyped methocls 
closely. Killed cultures of a strain of S. gallinarum made up to different 
densities were injected intravenously at definite intervals. From 23 to 25 
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days hom the time of the first injection the slJ eep were bleJ, the blood was 
allowed to coan·ulate and under aseptic conditions t he expressed serum was 
deeanted into s~nall hottlt~. 'l'h ese were sealed and stored in the refrigerator. 
Th e first batch of serum was kept in small bottles in a dark rehigerator awl 
the titre was maintaine1l for about six month s. 

It was s uggested that if the serum was dried it,.; hig·h titre " ·o td1l 
probably be r etained, or at least it would r etain a high tihe for a longer 
period than in the fluid ::;tate. 

Fresh sernm wa~ sent to Onder ::;tepoort, and t he work was l\in dly doue 
by Dr. Alexandtr . Th e m ethod u~e1l \Yas a~ folJ o,Ys: 'l'h e serum was 
aci·m·ately mea:mre1l off into 1·2 c .c. amounts, dega::;~:>ed at a negatiYe pressure 
of l em. of m en :ury for 4 hour,;, rapidly frozen h.v inuner::;iou in an aJcohol
c:arhon dioxirle ,;no\\· mi.·d ure at a temperahne of appl'Oximately -70° ( '. anrl 
then dried oYer anhydnms l'alcium ;;u lph atl~ at a ueg<~tive pressure nt 
0.001 mm .. of men;LLl'.)' for 4H hom·~. Th e ampoule,; 1·ontaining th t> drieil 
senuu wert> ,;eale<l in an abno,.;pherP of 1hied air, 11ot in rrrc uo. The :;enn n 
wa,.; recOJlstituteil here by the addition of 1 ·2 c.c. of receutl.v-hoil eil eooled 
water. '1' hi ::> rhied :;entnl reta in ed its hig;l1 ti tn-\ for a ho u t one yt>al'. 

·Most ::;ingle strain::> i::;olaterl , wl1en titrerl <tgain~ L positive sheep ::;ermn, 
g iYe reaction~:> in llilu tion:; of from 1 : 1000 to 1: HiOO. A rnna ll number, on 
the other hand, give reactions from 1:100 to 1:400. U nless a str ain give:; 
a pol:litive titre of from 1 : 1000 to ] :] 600 it is di;;;carded. 

At the beginning of this work the n egative serum Ul:led in the l'Ontrol 
te~ts was obta ined hom ~heep and for a time appeared quite suitable. As 
a re~:mlt of certain reaction ::> t bat Ol'I'Urrecl during trial testing- it wa::; fo1m1l 
that some ::;trains, which might be termed ultra-sensitivP, g·ave a negatiYe 
.reaction \vi th negative sl1 eep Rerum. In a dilution of 1:10, when tested 
against knmvn negative fowl RPrum, they give an a lm o:-;t compl ete pm;itive 
reaction. As a result of this finding known negative fowl serum is alway;; 
nsNl for r·ontrol purposes. 

A possible explanation of this phenomenon is to he found in the fact 
t hat som e strains, biologica1l,\' classical stra ins of S. J!ullorum and S. 
golhnaru?71., when tested in dilution of from 1.: 2 to 1: 1.0, u::;ing known 
neg·ative fowl serum, will frequently give positive reactions in dilutions of 
1:0 to 1:4, some up to 1:6, and in th e \Yriter·'s coll ection is a strain P0J() 
that gives a positive reaction i.n a 1:12 dilut ion. A few examples are given. 
(Table 1.) 

Rebrassier (1926) stated that th e normal agglutination ti tre of normal 
fowl blood was 1: 10. From this investigation and the testing of h nndred11 
of t housands of fowls no definite evidelH;e h as been founil to confirm h is 
statem ent. This is in arcord with the findings of Doyle (192f>). 

Stun mary : -

(1) Only smooth (S) single colonies should he pirked as a preliminary 
st ep in the isolation of any strain. 

(2) Standardization of all strains should be carried out prior to their 
utilization for testing purposes. 

(3) A method of preparing a standard seru m, and also of presernng 
it in a dried state is described. 
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(4) :Most strains of S. pullorwn and S . .r;a:llinm·um wl~en .tested with the 
AJlertun standard strain serum were agglutmated by ihlutwns of 1 / 1000 
to 1 / 1GOO of the serum. 

(5) Known negative fowl serum should be used as a n egative couhol. 

(6) Low dilution titrations from 1: 3 to 1:10 with known n egative fowl 
serum should be carried out with all strains of either S. zntll07·um or S. 
ualli11m·um prior to using such strains for the preparation of antigens 
inte1uled fo1· routine testing purposes. 

'fAllLE 1. 

Strains. 1:3 1:4 1: 5 1: 6 1 1: 7 1 : 10 

+ I 
-G.-48-4-0. -. . -.. -. 1- +- +-:--+-----------~------
G.4554 ... .. . 

------ -------- - ------
P.594 .. . . ... . + 

1 

P.94:..==~~ ++ _ _2~=---=- =- I - -- ___ -____ -_:____ __ _ 
P.216~_:_:_:_:_~ __ -___ -_ _ __ ---::____ __ _=--____ -___ _=--_ __ ---=- _-_____ _ 
P.4779....... ++ 
------ --------1----1---- 1----1·---!!-----1---1---
P.52.06....... ++ 
-----1---·1----------1- ---1--- - ----- ----
G.510 .. .. .. . 
------- - - ----- 11---1----- -----11- --1- ·---- -------
P.5133 ...... ++ ++ ++ ++ 
------1---------11---1-·-------- -- - ·-----------
P.5479 ...... . ++ ++ 
-----1- ----------- ------------11---1---
G.437l. ..... 
------- --------11--- 1---:- 1----:----1----1·---11---

U~) P1·eparation of antigen. 

At the commencement an ordinary nutrient agar medium, which was 
adjusted to a pH of 7 · 4 was used. On this medium S. pullorttm gave only 
a fair growth, while S. ,r;allinarum gave heavier growths. Because the 
gTowths were not heavy as was hoped for, it was discarded in favour of a 
liver medium. This was the medium used in the work of Stafseth and Thorp, 
J nr. (1928). The composition of the liver medium was as follows:-

Wat~r: 4000 c.c. 
11lincecl liver : 3 Kg. 

This was boiled for about 45 minutes, and to it was added
Sodium phosphate: 8 gm. 
Sodium chloride: 20 gm. 
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This was now shained through a flannel and adjusted to a pH of 7 · 2. 
Finally was added-

Agar: 130 gm. 
Glucose : 40 gm. 

This was poured into Houx flasks, sterilized, and was then ready for seeding. 

At the beginning peptone \\"as added as well but it was found that the 
growth of S. pult01·um or S. gallinanun was so adherent that much of it 
eould not be re1i1oved by washing. An attempt to obtain a luxuriant growth 
was made by adding varying quantities of ·OX bile, but it was found that this 
ingredient had 110 effect in increasing the growth. After further experi
nientation it was finally decided to add 8 gm. or 0·2 per cent of sodium 
eitrate to the liver medium previously described. 'l'his was in view of the 
findings of Bushnell and Hudson (1927). The growth of S. zndlorum on 
this medium is very fair, some strains yield a bigger han-est than others 
while S. gallinarum gives hiii-ly heavy grm·irths. 

Prior to washing off growths from the Roux flasks, all water of condensa
tion is poured off.. 'l'he reason for this will be given further on. 

For washing off the organisms from the medium, sterile physiological 
saline solution, to which 0 · 2 per eent phenol has been added, is used. The 
washings are filtered through gauze into large flasks anu the filtrate is then 
centrifuged for half an hour .at 3,000 r.p.m. 'l'he clear supernatant liquid 
is discarded, and eHough fresh carbolized saline is adcled to make a thick 
emulsion of the organisms. The thick enn1lsion is now stored for later use. 

Having established a basic 1nethod of preparation, experiments were 
next carried out to as(;ertain whether this method eould not be simplified 
further. 

Antigens were made up of strains of S. pullormn and S. galtinaru.rn 
respectively. Five different methods of antigen preparation ·were tried:--

A. The organisms were washed off the medium with carbol-saline 
solution, the water of condensation, being retained. The antigen 
was unfiltered and not sedimented by centrifuging. 

B .. The water of condensation was poured off and the organisms 
washed off with carbol-saline solution. After filtration and sedi
mentation a concentrated suspension with fresh carbol-saline 
solution was made. 

C. 'l'he water of condensation was retained, the organisms ·were 
washed off with earbol-saline solution, filtered through muslin, 
sedimented and made into a eoncentrated suspension with fresh 
carbol-saline solution. 

D . The water of eondensation was discarded, the organisms were 
washed off with carbol-saline solution, not filtered, nm sedimented 
by centrifugation. 

E. The water of condensation was retained, the cultures washed off 
with carbol-saline solution, not filtered, sedimented and made into 
a roncentrated suspension with fresh carbol-saline solution. 

'l'hese different antigens were tested with standard serum roughly every 
month for eleven months in the ease o£ S. pullor1tm antigens, and for ten 
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month:; in the c·use of S. yallinaru111 antigen,;. 'l'he sennn used was the 
:-;tanclanlized sheep ;-;erum preYiously 1 efe11 eel to. 'L'he re~ulh are here 
tulmlatt•cl (Tab le 2). See grapht-> 1 and 2. 

' l ' AHLE 2. 

S. pulloruill. 

Water of Sedimented 
_\fethod. 

condensation . Filtration. by 
centrifurre. 

A .... ...... Ret;tincd.. Xo. ::\ot. 

B ........ Dis<:arcled. Ye.;,;. Yes. 

c .. .. .. . . . . R etained. Ye3. Yes. 

D ......... . Disc·a rdcrl. Xo. Xot. 

E ......... . Retained. Xo. Yes. 

S. gallina1'um. 

A .... ... . . . Retain eel. Xo. ~ot. 

Resuspended 
lll 

carbol-s>tline. 

Xot. 

-------
Yc.;;. 

YeR. 

Xot. 

Yes. 

Xot. 

R esults of 
storing. 

\'>tlue dropped 
rapidly. 

Value reta ined 
well. 

Value reta in ed 
fair·Jy well. 

Value retained 
fa trly well for 
stx m onths 
followed by 
rapid fall. 

Va lue retained 
fairly wC'II. 

\';tlue dropped 
g r·aclually. 

-----(--------------(-------(------ ----------
B .... . .. Disc>trded. Yes. Yes. Yes. Retained f;tirly 

constant ,·alue. 
- - ---(--------------------(------ ---------
c ..... R etained. Yes. 

D ....... . . . Discarded. Xo. 

E ......... . Reta.ined . Xo. 

Yes. Yes. 

Xot-. Xot. 

Yes. Yes. 

Maintained a lo"· 
value. 

Yalue ch·opped 
fairly quickly. 

Maintained a low 
value. 

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

Discussion. 

S. pullonun.-From the graph (Hee appendix) it will be ~een that H. 
antigen maintained its Yalue the best- this is the method at present tttit>d 
for preparing antig-en,; for routine purposes. A. antigen, which wat-> ;-;impl_,. 
a washing off of the org-aniHm {rom the media, g-ave the worst results as th,, 
value declined Yery rapidly. C. und E. antig-ens were prepared almo,;t 
similarly to B. antigen. The water o-£ condensation was poured off in H . 
antigen prior to washing off the organisms with carbol-saline solution, whilt• 
in antigens C. and E. this water was pomed off together with t he carbol
saline solution used for "·ashing- off the growths after sedimentation h_y the 
centrifuge. D. antigen <'auld for all practical purposes be classed with A. 
antigen .. 
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S. galhnarum.-\Vith the Yarious antigens it wa,; noted that at the 
t ime of preparation all showecl a lower value than c1icl the pullonnn antigens. 
The decline in value was more rapid than in the case of the pullorum anti
gens. The fall in Yalue Hhown by the S. gallinanun antigens resembles 
dosely the fall Qbtained with the S. pullo1'1rm antigens. Antigens A . and 
D. C{)uld be groupecl all(l antigen,.; C. and K Antigen B. lllaintainecl it,; 
tihe the best. 

Smnrnary.-It woulcl appear that the retention of the 'Yater of c-ondensa
tion tends to lower the sensitivity of antigens, which makes them unreliable 
for testing purposes within six to eight months from the time of preparation. 
The water of conden,;ation should, therefore be poured or siphoned out of 
a fiask before washing off the growths for the preparation of tf>st antig-ens. 

( 4) ~~-eepin,q qualities of antigens 

From various batches of S. pullonnn ancl S. yalhnarwn antigens, pre
pare(l from three or fom· strains of the diffe1·ent organisms for routine test
ing, samples were kept an cl tested on different occ-asions for ove1· a period of 
two years. 

S. zru. llorvm anti.!Jens.-At the time of preparation thei1· aggl utinatiou 
with standard serum Ya1·iecl from 1: GOO to 1: 10UO. In most cases their 
Yalues \Yere maintained "·ith a g-radual drop for almost t"·o years. Some 
chopped until a dilution of 1:400 was reached, \Yhen they remained at this 
figure up to the close of the experiment. At the enr1 of the experiment all 
t hese antig-ens were tested against the same known poHitive fowl serum, and 
gave positive results in the same dilution of serum as did freshly-prepared 
antigens against the same pm;itiYe fowl serum. All titrations were carried out 
by the tube test and the dilution s varied from 1-10 t{) 1-a20. (See graph a). 

S. gall-i:nan.(Jn antigens.-In this case results were different from S. 
pullo'rn?IL The commencing reaction s were somewhat l1igher varying- hom 
1:800 to 1:1200, but within three months had dropped considerably, some 
PVeJt going as low as 1:200. After this drop they appearec1 to increase in 
Yalue al!d then became more or less stationary, but still at a low figure when 
r-o1npared with their original value. Antigens showing a reaction with 
Sf'rum of 1:400 or more when tested against known positive fowl serum iu 
dilutions of from 1:10 to 1:.320, gave good positive reactions. 

Antigens below 1: 400, and more than 1: 200, when tested against the 
same positive fowl serum, gaYe only suspicious or negative reactions in 
many cases. 

Finally, antigens with a reaction of 1:200 and less gave consistently 
negative results with known positive fowl serum. This deteri{)l'ation took 
plaee quicker with some antigens, but in a litt le over a year many hacl 
c1eteriorated. (See graph 4). 

Discussion.-( a) S. pulloru m antigen appears to be a more stable 
product than does s. vall1:narwn antigen. 

(b) S. pullortt?n antigens with a commencing- reaction with serum of 
from 1: 800 to 1 : 1000, if kept at icebox temperature, will m aintain a value 
of at least 1:400 for at least two years, and still g-ive reliable results for 
testing purposes. 
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(c) S. gallina·rum antigens if kept for more than a yea_r at i<;ebox tem~e~·a
tme, should be standardized frequently and tested .agamst known pos1tlve 
fowl serum. 

(d) Any antigen, whether S . pullorvm or S. gallinm·um, should be dis
<·anled fm testing pmposes if the readion drops below 1: 400 (Allerton 
standard serum. 

(5) Single Strain Antigen:; r1s Compared W? .. th Antigens Composed of Seveml 
Strain:;. 

As mentioned previou::;ly, single strains ot S. pv llorum or S .. !Jo.ll inwru m 
vary in reaction from 1:100 to 1: 1GOO or more by the Allerton standard. 
\Vhen a number of strains of either S. pt.dlonun or of S. vallincwum are 
mixed to form either a pullonlln or vallinarum antigen for test purpose::;, 
it will be fDund that the values of such antigens will be redu<.:ecl to a figure 
between that of the highe,.;t a11d lowest strain and, as time elapses, falls still 
lower as has aheady been ::;ho\\·n. Table ::1 givet> ex:nllple;;. 

These highly agglutinable single strains were used to sub<.:heck test 
reHnlts carried out with antigens composed of more than one strain of either 
S. pullo'l"'ll/11 or S. yallincwum. In many cases more reacto1·t> were pil'ked 
out with tbe t>ingle strain antigens. 'l'he test dilutions were similar in all 
test1> . These results were further sub-checked by submitting the same post
tive serum to a nun~ber of high valued single strain antigen~ 

The re,;ult might he ascribed to the greater sensitivity ot the single 
strains. 

'l'o prove that the birds, which gave a positive reaction to single strain 
antigens and a negative reaction to antigens made up of more than one 
strain, were aetnally positiYe, man:v were ,.;eleded a ncl a bacteriological 
examination was carried out. In the 1najority of <·ases either S. ptillormn 
or S. gallina.rvm was obtained from them. 

Boxes each contai11ing 100 samples of sera, from known infected farm,;, 
were taken and parallel tests were carried out on them using· two different 
single strain antigens and an antigen made up of more tl1an one strain . 
Table 4 shows the total positives in each box. 

Both ~- and P. were pullormn antigens. 

'l'hese examples are taken from a large number of comparative tests 
canied out and are typical as regards the discrepancy between single and 
multiple strain antigens. This is especially the case when testing- a flock 
that is badly affected. Where t here are only a few reartors the discrepancy 
is not so marked. The discrepancies even between each single strain should 
he noted.. A number of birds missed by the multiple strain antigens were 
left in the flocks and within a month, i.e. the next round of testing, the:v 
were picked out by a multiple strain antigen or, at the latest, after two 
months. 

In most cases, not all. these figures further confirmed the view, that 
the highly agglutinable antig·ens pick out more positive carriers than do 
antig·ens of lower value. 'l'he exceptional cases, e.g . 478. h. and 267. a. 
bear out the findings of May and Goodner (192G) who stated " the fact that 
snme antigens will agglutinate in a given serum as murh as eight times 
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aH well as other:-; explains some o£ the results, namely, that :-;ome ::mtigPns 
will usually detect more reac:tors t han other;:;; but the bet that the weaker 
aggl utinating antigens will i n eertain flocks detect more readors than thP 
more readily agg-lutinated strains still remains unexplained " 

No. of box. 
~·Engle strain 
antigen and 

its value. 

Xo. of 
positives. 

:\[ultiple ~train 
antigen and 

its value . 

No. of 
positives . 

------------------- ---1---------------------------
:?67. b .. . . . ... . ... ' 8.:1. ( l :GOO). 78 1'.77. ( 1 : 800). 81 
-------------------------------------------
380. a .... , ... i'l.::!. ( l : 1,600) . 78 P.77. (l : 800). 
------ - - - ------ ------- --- ---------------1- -------
:l80. b .. . ... . S.l. (l : 1,200) . 1'.77. ( I : 800). (if) 

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

107. a ........... . S. l. ( l : l ,:WO). 11 1'.83. (l: 7:!0). 
- - ---------- ·----------1------l----------l------
107. b .... . . . ..... . S.R. ( I : 1.200). 10 P.83. ( 1 : 720). 8 

Discussion.- ( a) Thfl best antig-ens are obtained by usmg- single sh a ins 
for antigen prod ndiou . 

(b) 'fhe values o£ antig·ens are rec1 uced when more th an one strain nf 
the organisms are utili~r.ed .. 

(c) In most cases more positive reactors are picked out in badly infedecl 
flocks when single strain antig-ens are used in preference to autig·ens m ade 
up o£ more than one strain. 

(d) It appears that in mDst cases the hig-her tl1e value o£ the antigen s. 
the more positive reactors are pickefl out. hut "ith Allerton standarrl thP 
agglutination should not exceed 1 : U!OO. 

(e) In a small number of cases a lower valued antigen may pirk out 
more reactors than au antigen with a h igh value. 
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(f) From the practical point of view. in order to reduce the number 
of rounds of testing to clear a flock of S. pu-lloru?n or S . gallinatum carriers 
a single strain ant igen of high value should be used for testing purposes. 

(G) Flocculat1:on and Clmuly H.eoctions in Anti,qe11 s . 

These peculiar reactions appeared in test s here hom th e beg·inning, 
but have now for all practical purposes been overcome. 

Observations made here show that while a few sera g-ive eith er th e 
cloudy reaction or flocculation with antigens during testing throughout the 
year, the majority of affected sera are found from about D ecember to May 
nf each year. rrhis period is t l1 e rainy season and the gTOWth of gr aSS is 
good. This is also a period when egg-laying is high. 'l'hese .affected ser a 
have either a m arked bronze or greenish appea1·ance as compar ed with th e 
clear golden yellow tint of norm al sera. Another group of affected sera 
have the appearance of egg-yolk material. 

This flocculation can to a certain extent be obviated by u sing antigen s 
made up with physiolog~cal saline alone,_ but if as little as 0 :? per ~ent . 
phenol 1s added to the salme used for washmg off the growths of th e ogam sm s 
for antigen purposes, flocculation or cloudy 1·eactions occur frequent ly during 
testing. 

Antigen. 

S3 
Titre against 

S ta ndard serum. 
l: 600 

pH. 

6 · S 

'1'.'\BLE 5. 

Amounts of norma l NaOH solution 
added to 4 c.c . antige n. 

0·01 c.c. 
0 ·02 c.c. 
0·03 c.c. 

pH. 

6·8 
8· 2 
8· 4 
fi·O 

- - ----- - - - - ------ - --1-·-------------- ·-·------- - - ---- -
S5 

Titre against 
S tandard serum . 

1: 600 

S6 
'l'itt·e ~tgainst 

Standard serum. 

()·8 

0·01 c.c. 
0·02 c.c. 
0 ·03 c.c. 

6· 8 
8 ·0 
8 · 2 
9 ·0 

------- -·-------------- ----- -------
6· 8 

0·01 c.c. 
0 ·02 c.c. 
0·0::1 c .c. 

li. s 
8 ·0 
8 ·4 
9 ·0 

·------- --1--------·1---------- -------- - - -----
P81 

Titre against 
S ta nda rd serum. 

1: 800 

6·8 
0 ·01 C.P . 

0·02 c.c. 
0·03 c.c. 

6· 8 
8 ·4 
8 ·6 
9 ·0 

- ·-- - - ------------1·------ - ---------- --- - ---
5206 

Titre against 
Standa rd eerum. 

1 : 800 

7536 
Titl'e against 

Standard serum. 
l : 1,600 

7·2 

7·6 

0 ·01 c.c. 
0·02 c.c. 
0·03 c.c . 

0·01 c.c. 
0 ·02 c.c. 
0·0::1 c .c . 

·- - - - -------- - ---- -----------------
94 

Titre aga inst 
Sta ndard serum. 

l : 1,600 

7 ·4 

187 

0·01 c.c. 
0 ·02 c .c . 
0·03 c.c . 

7 ·2 
8·2 
8·4 
9 ·0 

7·6 
8 ·4 
8 ·8 
9· 2 

7 · 4 
8 ·4 
8 ·6 
!)-'> 
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Hutyra, Marek and ili annii~S'er (1838) make mention of cloudiness and 
fioeculation and quote Gasman, Valley and Rettger who adjusted t he pH of 
the antigen to 8 · 2 to 8 · 5 by the addition of an alkali and so prevented these 
phenomena. 

'l'hi::; method appeared to be more seientific and to offer better possibili
ties than the mere addition of a measured amount of N aOH to' a given 
quantity of antigen just prior to use, as it seemed likely that the pH of each 
antigen -migh t vary. The pH of most antigens was found to vary from G·B 
to 7 · 6 using phenol red as an indicator with a Lovibond Comparator. B~· 
the addition of N f lO N aOH in 0 ·1 c.c. quantities to 4 c .c. of the antigen , 
prepared as for testing purposes, one was able to adj ust the pH to a point 
between 8·2 and 8· 5. In most cases the addition of 0·02 e .c. of normal 
NaOH solution per 4 r:.c. of antigen was suffieient. When one added 0·3 c.c. 
or more N f lO N aOH the pH reached 9 or more. Seven examples ar e given 
in Table 5. 

TABLE G. 

Serum. NaOH. ' /•o 

Cl. ....... . . . - ++ ++ 
0·75 per cent. ++ ++ 
2·00 per cent. ++ ++ 

C2 ........... - ++ ++ 
0·75 per cent, ++ ++ 
2·0 per cent. ++ ++ 

C3 .. .. , . . . , .. - ++ ++ 
0·75 per cent. ++ ++ 
2·0 per cent. ++ ++ 

C6l. .... . , ... - ++ -

0·7.~ per cent. ++ ++ 
2·0 per cent, ++ -

C89 .. . . ...... - - -

0 ·75 per cent . - -

2·0 per cent. - -

AI. ......... . - ++ ++ 
0·75 per cent. ++ ++ 
2·0 pe•· cent. ++ -

I 
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++ ++ 
++ ++ 
++ ++ 
++ + 
++ ++ 
+ -

---
++ + 
++ ++ 
+ -

- -

- -

- -

- -
- ·--

- -

- -

+ -

++ -
---

- -

l/ 
1320 

+ 
++ 
+ 
-

-

-

-

-

--

-

-

-

-

-

-

-

-

-

Results. 

Positive. 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 
Negative. 

" 

" 
Positive. 

,. 

" 



A. S. CAXHA~l. 

The method now in vogue is to add 0 · 75 per cent. normal N aOH solution 
to all antigens whif'h agglutinate at from 1:600 to 1:1000 and having a 
pH of G·8. Antigens having a reaction of 1:1000 to 1:1600 and over, with 
a pH of more than 7 · 2 should receive correspondingly less normal N aOH 
solution, viz., 0·25 per cent. to 0·5 per cent. 

Mallmann (1927) in his work agreed with the findings ot ~lathews 
(1926) that the sensitivity of S. gallinaJ·u?n antigen was reduced by the use 
of alkali. This fact could not be confirmed-it was found that S. gallhwrum 
antigen to which 0. 75 per cent. normal N aOH had been added, was slightly 
more sensitive than the same antigen to whieh no NaOH solution or 2 peT 
cent .. of it had been added. 'l'his does not seem to be a very important point 
e:s:eept when the titre of a serum is low, e.g .. positive in a 1:10 dilution. 
A few examples are given in Table G. 

Antigen S. gallina1'u?n 75-Allerton titre .......... ... .. 
Controls of S. ga.llinarmn with no NaOH solution ....... . . 
Contr·ols of S. gallinarum with 0 · 75 per cent. N aOH solution 
Controls of S. gallinarum with 2 per cent. N aOH solution 
Negative controls of all-negative. 

1:GOO 
1;80 
1;80 
1:40 

NaOH solution affeds the density of the antigen to be used for testing. lf 
one wishes to make up an antigen having an opacity of tube 4 it should 
first be made up to tube 5 density and then the N aOH solution should be 
ad<led . 

.'iu?n'fiW'ry.-(1) Cloudy reactions and floceulation Of'cnr mainly from 
December to the end of May, which is the rainy season; during this period 
the growth of grass is good and the fowls are in full production. 

(2) 'l'he addition of phenol in small concentrations has some effect in 
producing the two phenomena. 

(3) The pH of antigens prepared for testing purposes varies from G · 8 
t{J 7. 6. 

( 4) A pH of from 8 · 2 to 8 · 5 appears to be the desirable one for combat
ing cloudy reactions and flocculation. 

(5) ·The amounts of normal N aOH solution that are added to antigens 
for testing purposes should be regulated according to the pH of the antigen 
as prepared for testing purposes. 

(6) Both S. pullorum and S .. gallinarum antigens are made slightly 
more sensitive when brought to a pH of 8 · 2 to 8 · 5 by the addition of normal 
NaOH solution. 

(7) The addition of N aOH solution should take place after the antigen 
has been adjusted to the correct density and just prior to its use for testing 
purposes. 

The Posit'i,re Reactm to tlte Single T11be Test. 

In reading through literature o£ work carried out in bacillary white 
diarrhoea testing in America, it was noted that different workers adopted 
different dilutions of sera and antigen for the identification of positive 
reactors to the tube test. 
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BACILLARY WHITE DIARRHOEA Ol' POULTRY IN SOUTH AFRICA. 

Doyle (1925) when testing experimental birds always \:Ommenced with 
a 1: G dilution and continued upwards. From the results he obtained i t 
appeared that fluctuation in titre \Yas an important factor when dealing 
\Yith low-titrecl birds. 

Graham and 'l'unnicliff (1927) carried out agglutination tests on birds 
iu three dilutions, viz. 1: 10, 1:50, and 1:100 As a result of their findings 
they adopted the ] :10 dilution in all their routine \York for the <liag-nosis 
of positive readors. 

'Vhen the test was fir;;t \:Ommenced in South Africa complete agglutina
tion in a dilution of 1: 20 was interpreted as an indication of a positive 
reador. 'l'his was adhered to for some time. In the course o£ post-mortem 
examinations of birds, giYing a partial agglutination in a dilution of 1:20 
hut a complete agglutination in a dilution of 1: 10 after sub-checking the 
serum, it was surprising how often S. p1dlorum or S. i}allinarvm was isolated 
from them. 

It was :mggested that actual \:arriers were being mi,;,;ed by using :t 

•lilntion of 1:20, and it was thought that if a flock wa::; tested in a dilution 
of 1: 10 more 1'eactor:> would he p-irketl out in a shorte1· time, thu;; l'e<lucing 
the numbers of rounds of tests uecesomry to clear up a flock. It was theu 
decided to adopt the dilution of 1:10 as a standard titre. 

_ ~tesult_s are g;iven of bird~ shoKing a_ trace of . ag·glntination in_ a 
<hl\ltlon of 1:20, but complete m ] :10, wh1ch were lulled, and on wluc-h 
careful bacteriological examinations were conducted. All these birds '"ere 
pickeu out as positive to a dilution of 1:10 and then their sera were titrate<l 
up to a dilution of 1:320. In this way the trace of ag-glutinati-on in a dilu
tion of 1 : 20 was discoYered. 

Hen 150: Trace of agglutination in 1:20, l'Omplete in 1: 10; ovaries 
dormant, spleen slightly enlarged, whitish yellow pin-point aTeas 
un <ler capsule-cultures positive for S. pull onm1. 

!len C.8841: Trace of agglutination in 1:20, complete in 1;10; marked 
oophoritis, some ova containing semi-hard yellowish material
cultures from ovaries positive for S pullo1'V'111. 

!Len C.G235: Trace of agg-lutination in J :20, \:Omplete in 1;10- t,Yo 
big ova filled with semi-solid greenish material; cultm·es from 
0\·aries positive for S. p11ll or111n. 

II en H .3654: Some <le-formed and shrunken ont containing dirty 
greyish eo loured material; trace of agglutination in 1:20, com
pJete in 1:Hl-(;ultures from ovaries positive for S. zntllm11?n. 

Hen 5003: Trace of agglutination 1:10; ovaries apparently normal; 
cultures from OYaries positive for S. pv llm·1~111. 

J>ullet 432: Trace of agg·lutination 1: 10; cultures fr·om bile positiw 
for S. !Jallinm'u?n. 

ll en 7181 : Complete agglutination 1: 10; cultures from bile positive 
for S ga llinarum. 

lien GO: Trace of ag-g-lutination in 1:20, complete m 1:10; cultures 
from ovaries positiYe for S. pullorum. 

Hen 13: Trace of agglutination in 1:20, complete w 1: 10; cultures 
from spleen positiYe for S. typhi-murimn. 
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A. S . CANl-LDJ. 

lf l!n 4250: Tntce of aggl uti nation 1:20, complete m 1: 10; cultnrt>s 
hom o\·arie:s positiYe for S. JJIIllontlll . 

II en 4291 : Trace of ag-glu ti nation l :20, couJplt'te m 1: l 0 ; cultures 
from UYaries positiYe for .'). liU llont J/1. . 

/l en l~ .H J):l : Trace of ap:g-lutin a tion 1:20, complete in 1:HJ; cultures 
hom bi le positiYe for S . Jmllormn. 

H is r eadil,y cttlmitte<l t hat a large number of binb, giYi ng a trace of 
ag·g1utiuation in a L:2U dilu tion , give no growth on bacteriological examina
tirm, or a g nJ\dh of orga nism :; othel' t han m ember :; of t he s.tlmon ella group. 
Tt must he stressed tlJat fa ilme to confirm t uhe test findings m ay he due to 
t he presence of only a light infection iu a ,.;ingle organ of the body, or eYen 
to defects in t h e technique of att<em p ted isolation of t h e causatiYe organism. 
l'a ll a:;l<e and Lommatzrh (193:3) ><tres,; a point th at h as been e:s:perienceil 
in this work on S . p11llonun anrl S . galhnorum , namel,r, th at a number of 
attempted i solation,; ·of ,'1 . enteritidis (Dublin) ndtu res after eighteen hmn~ 
illf·ubation showed 110 gnnvth, hut at 4() hours a gTO\I·th of the cau~al 
orga ni tmts " ·as preseu t. 

These low t i trPd r eactors, if lt->ft :in <l fi o,.],, are a hlP tu la.,. in fedc<l eg).!·,; 
and could easily form a commencin g point for an out break of Pit her h ac·illan· 
\\'hite <1ianhoea or fcl\d typhoid a t i'\Om e later 1latt'. 

It should be understoo<l that a whole flock of fowl ,.; is neYPr <·ondemne•l 
a<:> the result -of pic king out a few birds g-i,-ing a trace of agglut ination in 
a dilution of 1 : :ZU. They are obtained frolll t lw own er nllfl a r·ar eful 
bacteriological examin atim~ is canied out on tbem. 011ly on the l't>Slllt .~ 
of this investigation is a final d ecision even tuall .,- g·i Yell. 

The titres ·Of t h e ser a of positiYe reactor;; Yary grt>atly . A list of exctulp lt>s 
is given . Th ese hirrlR wer e pickeil out a s g-iv ing a tnu·p of, or complt>tP 
ag-gluti nation in a clilution of 1:10. 'l'he i'\era w erP th t'n titrerl out in varion ~ 
dilutions hom 1:10 to 1: 020. These r e,;ult,.; a re ty pical of all positiw 
reactors. The m ajority of these low tit red hinb >wrl:' exam i nerl hacteJ'io
logically an<l th e po~itiYe test cliag-nosis co11finned h:y t he isolation of eitht>r 
.S. pnllor?t.m or S. (Jallinonnn. 

From th e,;p figures it will be seen tlwt if t he te,;t dilution had been 
h igh<>r than 1 :20 a number of 1eactors woulrl h aYe heen missed. (Table I. ) 

The next point to he f·o n,.;icl ere,l i.~ tlw actual Rudua t ion in the titr e,; of 
ind ividnal po;;:itiYe h.inl ;;: teste<l OYer n p eriod . Fxa l\\ple;; a re gi,·pn w 
Table 1-\. 

The figur es giYt'll are r epresentative .of m a ny other fowls examined, a ntl 
once again it i s evirlen t t h at if high dilutions of sera and a ntigen are u:wd , 
numbers of positiYe readors are likely to be missed . These figures also hear 
uut the eonclusion,; of Doy le (1925), K ewsom, Floyd Cross anrl Uffonl (1928), 
Greaves, Dearst:rne and Gauger (1935), a nd Edington (1907). Beach , 
H a lp in and Lampman (1927) were of the opinion that the agglutin ation 
test was not accurate, antl stated in their definition of a reactor th at it was 
a binl who:,;e bl ood-serum agglutina tes th e a ntigen in a dilution of ] :E">O or 
high er . 

The variations iu titre in individual birds, as shown in t he prf'ceding· 
tabl e, indicate d early what fluctuations m ay take phtf't'. 
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B.·\CILL.un: "'HI'I.'E DHIUUIOE.~ OJ:' l'01:LTRY L'i SOL'Tll AFlHC.-L 

Fowl. 

. 50 A ......... . 

.59 A .... . . . . . . 
68 M ..... . ... . 
79 1[. . . .. . ... . 
24 B . . .. . . . .. . 
83 13 ......... . 
31 ST. 
33 ST ........ . 
SO B ..... ... . . 
82 B .... . .... . 
1:l w .. . 
ii9 W .. . . . ... . 
57 W ... . .... . . 
62 s . . .. . . 
16 S .. . . 
12 E ..... . ... . 
86 E ... . 
40 E. .. . 
72 A ... . 
98 L .. . . . . . .. . 
8.5 E . .. . . . . 
19 c .. . . . 
77 c ... . .... . . 
46 c ...... . .. . 
39 F .. . . .. ... . 
22 F .. . . . . . .. . 
67 F ... . . . .. . 
64 F . .. .. ... . . 
76 c .. ... . . 
31 C .. . .. . ... . 
17M ......... . 
41 l\I. ...... . . . 
62 M ... . . . .. . . 
6.J. P .. . ... • . . . 

TABLE 7. 

Vrz1'iations in titres of different fmcls. 

1- 10 . 

++ 
++ 
++ 
++ 
+ + 
+-+ 
++ 
++ 
++ 
++ 
++ 
++ 
++ 
++ 
++ 
++ 
+-+ 
-r+ 
+-+ 
++ 
+ + 
++ 
++ 
++ 
+ + 
-r+ 
++ 
++ 
++ 
++ 
+ 

++ 
++ 

1- 20. 

-+ 
-+ 
-r+ 
-i-+ 
++ 
++ 
++ 
++ 

+ 
++ 

++ 
+ 

++ 
++ 
-r-i-
++ 

++ 
++ 
.. L-'-

-r-+ 
++ 

++ 
++ 
++ 

1-40. 

+ 
++ 

++ 
++ 
++ 

+ 

++ 

++ 

+-r 
++ 

++ 
++ 
++ 
++ 
+ 

++ 

++ 

+ 

1- 80. 

++ 
+ 

++ 

+ 

-++ 

++ 
+ 

++ 
+ + 
++ 

++ 

++ 

1- 160. 

++ 

++ 

++ 
++ 
++ 

++ 

+ = trace of agglutination. + + = comnlete ~tgg lutinat.ion . 

1- 320. 

+ 
+ 

+ + 

StunliWJ'y .- (1 ) Yarious laboratories, canying out the agglutination 
test of fowl sera for the presence of ~it-h er S . p·ullormn or S. gallinm·1nn 
caniers r ely 011 <liffer ent titres ·of ,;enlm anfl antigen for th e identification of 
positive 1·eactors. 

(2) 'l'he United i::;tates LiYe ·tock Sauitnry Association ::;upporte<l the 
adoption of a staJHlanl dilu t ion of senm1 and antigen of 1:25 for pi<"king 
out <"anier binls . 

. (=3) I1_1 South ~frica a J?OsitiYe ~·each~1_1, in a dilution of 1: 1~ , is r eg anl ed 
as uultcabve of a h1nl that 1s a earner of e1ther S. ZJ11llon11n or 8 . galhnarum . 

(4) Examples are g iven of bacteriological examination" carried out on 
bird s showing a trace of agglutination i·n a 1:20 di lu tion or complete 
agglutination in a 1:10 dilution. 

(5) 'fitrations of sera of different fowls show how marked the Yariations 
are i11 the e]](l-points ot agglutiuatio11. 
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(G) Marked fluctuations are shown in the positive titre of individual 
fowls tested over a period of time. 

Intermittent J<eactions of Fowls to the A.rn;lut£na6on Test. 

Greaves, Dearstyne and Gauger (1935) quote work clone by Beach (1927), 
Edwards and Hull (1929), Dearstyne, Kaupp and Wilfong (1929), Dearstyne, 
Greaves aucl Gauger (19:31) and Dalling aiHl \'=arrack (1930) attesting to 
this phenomenon of intermitteney of reaction. The suggestion by Dalling· 
and Warrack (1930) that intermittent reactors were birds that were poor 
agglutinin producers and only produced them at eertain periocls of their 
lives, e.g. when in full lay, is a very reasonable one. That such cases ma:y 
occur is not questioned but, until other factors are examined, such as anti
g-ens used in tests, methods of carrying out tests, standardization of antigens, 
and test dilutions indicating positive reactors, etc., it is difficult to believe 
that many such birds e:s:ist. 

Greaves, Dearstyne and Gauger (1935) claimed that most of the inter
mittent reactors studied were typically low titred birds, their lowest positive 
dilution being 1:25. On perusing the tabulatecl list of inclividual birds 
flhowing fluctuations in titre over a period of time, it will he seen that :l 

number ot these birds might be classed as intermittent reactors, e.g .. birds 
488, 44, 15, 27, 4045, 4205, and 4235. However, it will be noticed that all 
these low titres oeeurred on one elate, viz., l / 2 /40. It might be suggested 
that the titre of the antigen had fallen, perhaps due to age, as most of the 
titres were lower or the same as at testing on 2'2 / 8 / 39. 

When the question o£ continuous intermittency, over a period of time, 
is eonsidered, the following hirils at random may he quotecl ('fable 9) : -

'l'ABLB 9. 

Bird. 122/8/39 118/l /40 11/2/40 115/2/40 129/2/4014/4/40 i 23/5/40 118/6/40 120/7/40 115/9/40 118/10/40119/11/40 

44 . ..... -f--f- 10 [ -1- 20 I -f- lO ++20 + 40 + 20 -!-80 -f- lO ++20 ++20 + 20 0 ++2 

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

15 ...... ++20 ++40 + 20 + 40 +20 ++20 + 40 ++20 + 80 -f--f-40 -f--f- 10 + 8 

----- - - --- - -- - -- - -·- - --- --- - --- --- - --

4045 .... + 10 ++ IO -f- lO -f-40 -f--f- 10 ++10 ++10 ++40 -f-80 + 10 + 20 ++ l 

- - -------- - - - ---- --- -- --- ------------
4235 .... + 80 ++10 + 20 -f-40 + 20 + 20 ++20 ++40 + 20 

---------- ----- ------------'- --------- -

42so . ... I -1- 10 + lo N. -f-lO ++'W I I 

+ = 'l'race of agglutination. + + ·"""' Completn agglutination. 

All these birds, on bacteriological examination, yielded cultures of 
either S. p1tllo1·um or S . .r;allinm·urn. 'l'hese five birds are good examples of 
poor agglutinin producers. 
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A further explanation in the intermittent reactor phenomenon may be 
the fact that single strain antigens, as compared with antig-ens made up 
of a number of strains, will usually detect a larger number of reactors. In 
addition, in certain flocks an antigen showing a low standard value will 
<letect more reactors than an antigen showing a 1111-!Ch higher standard value. 

Finally, it does not follow that an tigens composed of several strains, 
and having a high standard value, will .always give a higher positive agglu
tination with any one posit ive fowl serum than antigen of a lower standanl 
titre. 

A table of eompanson 1s g1ven. ('fable 10 .. ) 

TABLE 10. 

'l'itre of fowl sera Titre of fowl sera Titre of fowl sera 
against Antigen 67 against Antigen 69 against Antigen 68 

Fowl. (Pullorum) (Pullorum) (Pullorum) 
Allerton Standard Allerton Standard Allerton Standard 

1 : 1,000. 1 : 800. 1 : 600. 

I 

ll ............. Complete 1 : 320 T r·ace 1 : 320 Complete 1 : 160 
13 .. . ' ......... Trace 1 : 40 Trace 1 : 40 Trace 1 : 20 
14 . . ....... ' .. . Complete 1 : 320 Trace 1 : 40 Trace 1 : 320 
24 ........ ' .... Trace 1 : 320 Trace l : 160 Complete 1 : 80 
27 ............. Trace 1 : 320 Complete 1 : 160 Trace 1 : 160 
32 .. .. ......... Trace l : 20 Negative . Negative. 
39 ... . .. ' .. ' ... Complete 1 : 320 Complete 1 : 160 Complete 1 : 320 
41 ........ ' ' ... Trace 1 : 160 Trace 1 : 80 Complete 1 : 40 
4.5 ... . ... . ..... Complete 1 : 40 Trace 1 : 40 Trace 1 : 40 
46 ... . ......... Complete 1 : ::!20 T'race 1 : 80 Complete 1 : 80 
50 .. . ' ..... . ... 1'race 1 : 80 Trace 1 : 20 Trace 1 : 40 
54 ......... . ... Negative. Negative. Negative. 
56 .. . ..... . . ... Trace 1 : 160 Trace 1 : 80 Trace 1 : 80 
65 ............. Trace 1 : 20 Negative. Trace 1 : 20 
66 .... ' .. . ..... Complete l : 320 Trace 1 : 160 Trace 1 : 160 
67 ..... . . .. .. . . Trace 1 : 20 Negative. Negative. 
78 ............. Trace 1 : 80 '!'race 1 : 40 Trace 1 : 40 
Control positive. Trace 1 : 160 Complete 1 : 80 Complete 1 : 80 
Control negative. Negative. NegatiYe. Negative. 

Sumrnm·y.-(1) It is stated by a n umber of overseas workers that there 
:u·e birds which give only intermittent reactions to the agglutination test. 

(2) 'fhe suggestion has been made that such birds are poor agglutinin 
producers and that these agglutinins are produced only during certain periods 
of their lives . 

(3) It is considered that in niany such cases not enough stress has been 
laid on antigens usecf for testing, valu e of antigen used, and the dilutions 
of the tests that indicate reactors. 

(4) An important point to consider is the normal fluctuations in positive 
t.itres that regularly occur in the majority of carrierB of S. p11llorum or S. 
gallinarum infection. 
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(5) In certain fl.ocks an antigen showing a low standard value will pick 
ont more readors than will an antigen of ~~ much higher standard . 

(G) It does not always follow that antigens composed of several strains 
of the organisms, and having· a high sta1ulanl value, will always g-ive a 
higher positive titre with any one known positive fowl serum than un antigen 
of a lower standard titre. 

The Compca·ison of Titres of Posit·ive Pawl Scm when Tested with 
R. pullorum and S. gallinarum Antigens. 

It is logiL:al to r eason that in testing for tl1e presence of bacillary white 
diarrhoea an antigen made up o£ a strain or Rtrains of S. zrullorum should 
be used, and it searchin1-r for fowl typhoid carrier::; an antigen of S .. r;allinm·um 
should be utilized. Continuing this cledntbon, an antigen composed of 
strains of S. _r;aZZ.inm'1/?T/, and S. pullo1'1nn shoul<l pick out either fowl typhoid 
or bacillary white <liarrhoea at the one test. 

That most workers preferred a S. 7wllorum antigen is understandabl e, 
cts such an antigen appeart> to retain its powers of agglutination better than 
<loes an .\. gallmantnl antigen. vVhere antigens are made hequently and 
u::;ed within a shmt time of their preparation, as is the case in laboratories 
w he1·e large num hers of tests are carried out, a fresh S. gallinarvm antigen, 
if u sed for testing- putposes, will pid: out as many reactors as will a S. 
vullon11n antigen. Furthermore, a mu<'h larger han·est of antig-!:'n will he 
obtained when growing S. f!Ollinar1tm , instead of S. pullonu11, in the same 
number of Hou:x: and Fernbach tl a;;ks.. When antig-en <·mnposed of .'\. pul
lurmn and S. uall inaru 111 strains is used in <·omparatiYe tests against antigenR 
made of S. p1tllol"lun or S. uallinm·1un , very little, if any, Lli:fferenee is 
oh::;erved in the number of positive reactors pick:ed out by any of them. 
Among the positive r eactors pi<'kecl out hy any of the three types of aniigens 
there will be either bacillary white diarrl10ea o1· fowl typhoid c·anien;; 
!'Onsequently no advantage is gainerl by u,.;ing an antigen made up nf 
both S . . r;allinar111n and /). ;mllrnwm shai11 s. In fad , practically identical 
r esults -will be obt.aim'd whether the antigen is made up of either S. pullontm 
or S. gallina r 11111. 

The s~tatement by Mathews (1926), fhat when any fowl serum was te::;tecl 
ihe positive reaction of the S. pullor-u m antigen \\·as always higher than that 
of a S. gollinantm antigen, could not be confirmed. In som e cases the S. 
qallirwn~m antigen gave a higher positive 1·eac:tion while in otl1ers t he 
S. JntZlor11!n antigen y ielrl ecl higher on es . A mnnber of such ease;; are given in 
the form of tabJes 11, 12, 10 and 14. 'l'he;,e :fig-ure::; are taken from a large 
number of comparisons carried out and bear out the statement that there 
are no great variations between S. zntllonnn and S. r;allinannn antigens. 

! 

Variations often occur when sera are tested against a number of differen t 
antigens, all of them prepared from S: gallinarum. A S. pullorwm antigen 
\Yas added for the sake of eompari~on. 
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FowL 

6 . ... . ........ • 

15 .. . . . ...... . . 

44 .. .. ........ . 

68 ..... . . .. ... . 

68A ...... .... . . 

97 .... . . . ....•. 

23 . ... ... ..... . 

27 ..... . . .. . . . . 

41 ... .. ....... . 

20 ...... . ... . . . 

29 ............ . 

36 . .. .. . . .. ... . 

38 . .... . . ... . . . 

54 . . . ......... . 

Fowl. 

l. .... .... . .. . . 
13 ........... . . 
14 ... . ..... . .. . 
19 ... .... ... .. . 
23 .... .. ...... . 
27 . . . . ....... . . 
33 .. ... .. . . ... . 
38 .......... .. . 
41 . .. . . . .... .. . 
42 ... . ... ..... . 
43 .... ... .... . . 
4i:i . . .. . • . .... .. 
51 .. ..... ..... . 
52 .......... . . . 
60 . .. . . ... .. . . . 
70 ..... .. ... . . . 
75 .. . ...... . . . . 
90 ..... . ...... . 
92 .. . .... . .• . .. 
95 ............ . 

Titre against 
S . pullorum 
antigen 37. 

'L'race in 1 160 

Trace in l 80 

Trace in 1 160 

Trace in 1 320 

Trace in 1 40 

Trace in 1 160 

Trace in l 80 

Complete in 1 : 160 

T race in L 160 

Trace in l 80 

Trace in L 80 

Trace in l 20 

Trace in L 160 

Complete in l : 80 

Titre aga .. inst 
S . pullormn 
antigen 38. 

Trace in l : 80 
Complete in 1 : 40 
Trace in I 80 
Trace in 1 40 
Trace in l 160 
Trace in l 40 
Trace in I 80 
Trace in I 160 
'l'race in 1 80 
Complete in 1 : 40 
Trace in 1 160 
1' race in I 80 
T race in L 40 
T r·ace in 1 80 
Complete in 1 : 20 
Trace in I 40 
Trace in l : 20 
Trace in l : 40 
Complete in 1 20 
Complete in 1 : 20 

TABLE 11. 
--

Titre against 
i:J. gallinarum 
antigen 66. 

Trace in 1 320 

Trace in 1 160 

Trace in 1 320 

1'mco in 1 320 

Trace in 1: 40 

Tr·aco in 1 160 

Trace in l 80 

Tr-ace in l 160 

Trace in l 160 

Trace in I 160 

Complete in 1 : 80 

Tmcc in 1 : 20 

Complete in l 

Complete in l 

TABLE 12. 

'l' i t re against 
S . gallinarurn 
antigen 67. 

Trace in 1 80 
1,race in 1 40 
Trace in 1 40 
Trace in 1 20 
Trace in 1 80 

160 

160 

Complete in 1 : 20 
Tnwc in 1 : 40 
Trace in L : 80 
Complet e in 1 : 20 
T race in 1 : 40 
Trace in 1 : 40 
Complete in 1 : 20 
Trace in 1 : 40 
Complete in 1 : 40 

Negative. 
Com plete in 1 : 20 
Trace in 1 : 20 
Trace in 1 : 20 
Complete in 1 : 20 

Negative. 
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Allerton Standard of 
Pullorum 37- a trace in 
1 : 720. 

Allerton Standard of 
Gallinarurn 66-a trace 
in 1 : 800. 

Titre of Pullorum 37 
against positive control 
fowl serum- complete 
in 1 : 160. 

Titre of Gallinarurn 66 
against positive control 
fowl serum- tmce in 
1 : 320. 

Allerton Standard of 
Pullorum 38- a trace 
in 1 : 720. 

Allerton Standard of 
Gallinanun 67-a tmce 
j n l : 720. 

T itre of Pullor·urn 38 
ag>tinst positive control 
fowl semm- complete 
in l : 80. 

Titre of Gallinarum 67 
against positive control 
fowl serum- t race in 
1 : 80. 
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TABLE 13. 
-

I 

I 

Titm against Titre against Titre against 
I 

Titre against 
Fowl. s. gallinarum s. gallinarum s. gallinarwn S. puliormn 

antigen 58. antigen 60. antigen 61. 
I 

antigen 3ii. 

I 
48 ......... Negative. Negative. Negative. Complete in l : 20. 
78 ......... Trace in l : 20 Negative. Negative. Negative. 
lii33 ....... Trace in l : 20 Negative. Negative. Negative. 
43 ......... Complete in l : 20 Negative. Negative. Negative. 
41. ... .. ... 1~race in l : 20 Negative. Negative. 
47 ..... . ... Trace in l : 80 Complete in 1 : 20 

Negative. 
T race m 1 : 40 Trace in 1 : 80 

919 ........ T race in 1 : 80 Trace in 1 : 20 Complete in l : 20 Complete in 
129 ........ Complete in l : 20 Trace in l : 20 Trace in 1 : 20 Complete in 
67 ......... Teace in l : 40 Trace in l : 20 Negative. Complete in 
24 ......... Ttace in 1 : 20 Negative. Negative. Complete in 
79 ......... 'rrace in 1 : 40 Negative. Negative. Trace in 1 : 
3 .......... Complete in 1 : 20 Negative. Negative. 
11 ......... T-race in 1 : 40 Negative. Negative. 
13 ........ . Complete in l : 80 Trace in 1 : 80 Tcace in 1 : 80 
17 ......... Trace in l : 320 Trace in l : 40 Tmce i n 1 : 40 
20 ......... Tmce in 1 : 80 Complete in 1 : 20 Trace in 1 : 40 
21 ........ . Trace in 1 : 160 Trace Ill l : 40 Trace in 1 : 80 
23 ......... Trace in 1 : 160 1'cace in 1 : 20 Complete in 1 : 20 

Allerton Standanl of Galhnar111n 58--complete u1 1: J 61)( I 
Allerton Standard of Gallinaru•m. 50-complete m 1:1000. 
Allerton Standard of Gall1:narum 61-complete in 1:800. 
Allerton Standard of Pv.llcwum 35-trace in 1:720. 

l : 
l : 
1 : 
1 : 
20 

40 
20 
20 
20 

Finally, examples can be given of the variations that occur when u. 
serum is titrated against various Pullorwm antigens. It will be seen that 
these differences ani not confined to Galhnarwm antigens. 

'r.un.E 14. 

Titre against Titre against Titre against 
Fowl. s. pullorum S. pullorum S. pullrn-um 

antigen 67. antigen 68. antigen 69. 

ll ........... .. Complete in 1 320 Complete in 160 Tra ce in 
13 ....... . ..... Trace in 1 40 Trace in 20 Trace Ill 

14 ....... . ..... Complete in 1 320 Trace in 320 Trace in 
24 ............. 'l'race in 1 320 Complete in 80 Trace in 
27. ......... .. . Trace in 1 320 Trace in 160 Complete in 1 
32 ............. T,·ace in 1 20 Negative . Negative. 
39 ........ .. ... Complete in 1 320 Complete in 1 320 Complete in 1 
41 ....... . .. .. . Trace in 1 160 Complete in 1 40 'Tl'ace in 1 
45 ... . ...... . . . Complete in l 40 Trace in 1 40 'Peace in 1 
46 .. .... ....... Complete in l 320 Complete in l 80 Trace in l 
50 .. .... ....... Trace in 1 80 ~rrace in l 40 Trace in 1 
54 .... . . . ...... Negative. Negative. Negative. 
56 ............. Trace in 1 160 Trace in I 80 ~I: race in 1 : 
65 ............. Trace in 1 20 Trace in 1 20 Negative. 
66 .......... . .. Complete in 1 320 Trace in 1 160 Trace in 1 : 
67 ........ . .... Trace in 1 20 Negative. Negative. 
78 ......... . ... Trace in l 80 Trace in 1 40 Trace in 1 ; 

Allerton Standard of Pnllonnn 61 -trace m 1: 1000. 
Allerton Standard of Pullm"um 68- traee m 1: GOO. 
Allerton Standard of Pv.llo1'1l1n 69-trace m 1:800. 
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:From the examples given and from the figures of many other tests 
carried out, it W()uld seem impossible to distinguish between S. pullm'Um 
and S. gallinmum solely on the results of the comparative titrations of 
various positive fowl sera. 

However, these variati()ns are really only of academic interest. The 
main point brought out is that, even if the positive test dilution is as low 
as 1:10, every antigen will not always pick ()Ut all the same positive reactors. 
It has been found that if a certain antigen has missed a positive reactor, 
by the time the f()llowing round has been completed' using a different antigen 
or at the latest, the one after, this positive will have been found.. This is 
a strong argument for insisting on two negative tests with an interval of 
twenty-one or thirty days between them. It is also a further explanation 
of why all positives are not picked out by one round of testing. 

Sum1nary .-(1) There is little, if any, difference in test results when 
using either a S. pttllorum or a S. ,qallinarum antigen, provided the 
S. ,qallinantm antigen is not old. 

(2) Both S. pullorum and S. ,qallinarum antigens will pick out either 
bacillary white diarrhoea or fowl typhoid carriers; therefore nothing is to 
be gained by using an antigen made up of a mixture of S. ,qallinarum and 
S. pullo1'U7n strains. 

(3) The claim that S. pullorum can be differentiated from S. gallinarum. 
as the result of a higher positive titre in the case of S. pullorum, could not 
he confirmed. 

( 4) Differences in positive titre, in some cases marked, will be observed 
when submitting the same sample of serum to different batches of either 
S. gallinantm antigens or S. pullo1·um antigens. They may be observed 
when a sample of serum is tested by a S. pullorum antigen and sub-checked 
by aS. gallinm·um antigen or vice versa. 

(5) Most of these variations are merely of academic interest and not 
of practical importance. except that they further stress the importance of 
using a small dilution in picking out reactors. 

(6) It is admitted that all reactors will not be picked out by every 
antigen used, and therefore all positives are unlikely to be found merely 
by one round of testing. 

The Positive Reaction to the Agglutination Test. 

The tube showing a typical positive reaction cannot be mistaken. The 
flnid is, if possible, more than water clear; it takes on an appearance that. 
oould be compared with the brightness of a clean mirror. At the bottom 
of the tube is a fluffy mass of agglutinated bacilli, and clown the length of 
the tube will usually be found very small specks of similar cottonwool-like 
masses, which are composed of agglutinated organisms that have adhered 
to the side of the tube. 

A second type of positive reaction will show a mirror-like clearness 
with no small accumulations down the side of the tube. 

A third type of reaction is sometimes seen, and this is difficult 
to interpret. The supernatant fluid is clear and at the bottom of the tube 
is a mass of organisms. This mass shows a closely packecl distinct level 
surface. 'l'here are no small white collections of organisms adherent to the 
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sides of the tube and the supernatant liquid has not the mirror-like clearness 
seen in the definite positive reaction. In different cases all gradations in 
opacity, from the clear reaction to a complete negative, can be observed. 
This r eaction seems to be a sedimentation or a spontaneous agglntinatim, 
rather than a true agglutination. 

It would be impossible to state that all reactions of such type are nega
tive, but in many cases they cannot be confirmed by re-testing with different 
S . pulloru1n or S. gallinar1nn antigens or even by a bacteriological examina
tion of the fowl. 

It has been found in some cases that the use of dirty tubes for the test, 
or even of a dirty burette for filling tubes with antigen, may give rise to 
such reactions. A common cause of this condition is an infection of the 
fowl with organisms other than members of the Salmonella group .. 

Hinshaw and Dunlop (1928) drew attention to what they termed 
" partial " reactions and described the condition, which undoubtedly is the 
third type of reaction mentioned above. They showed . that these reactions 
could be caused by a Gram-positive coccus that was found in the agglutina
tion tubes at the t ime these pseudo-positive reactions took place. 

Hurt and McCulloch (1940) reported the isolation of a Gram-positive 
coccus from chickens and adult birds that gave a positive reaction to the 
test, but also in some cases from chickens that did not read. 'l'his organism 
was a lactose fermenter. 

In the course of sub-checking these false positive reactions our 
experience has been that cocci are frequently isolated in pure culture from 
the ovaries, but in addition, a further group of organisms has been 
encountered. These an~ Gram-negative rod-shaped organisms that do not 
give rise to acid with lactose but ferment maltose, glucose and saccharose. 
On brilliant green agar their growth resembled a typical S. pullo1·um growth. 

A number of these Gram-negative bacilli and cocci were cultivated and 
antigens prepared from them. They were then tested against known positiYe 
and negative fowl serum. (See Table 15 .) 

Bird. 

5109 ............. • ... . . 

9314 ... . ............. . . 

335 ...... ............. . 

104 .................... 

430 .................... 

3219 ........•........ . . 

9247 . .. .... ... .... .. ... 

'rABLE 15. 

PosiTIVE SERUM. NEGATIVE SERUM. 

I I I I I I ' /,o ' /•o ' /•o ' /so ' / 160 ' / 10 ' / ?0 

I 

++ + - - - ++ ++ 
- - --- - - - ------
+ + ++ ++ ++ + ++ ++ 

- - --- - ------- -
+ + ++ ++ + - ++ ++ 
--------- - ----
++ ++ + - - ++ ++ 

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

+ + + - - - + + 
- - ----- - ------

+ + + + + + + 
-------- - - ----
+ + + ++ ++ - ++ ++ 

Positive serum with Antigen Pf\3 = + SO. 
Negative serum with Antigen P63 = negative. 
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Post-mortem reports on these birds are as follows :-
5109-apparently normal, no lesions. 
9314-slight catarrhal enteritis. 

A. S. CANH.UL 

~35-very slight oophoritis, two small ova of dirty yellowish colour, 
n~. t normal.. 

104-ovaries apparently normal, bird very fat. 
430- ovaries apparently normal, bird very fat. 

3219-<>varies apparently normal, :Mullerian cyst. Agglutination 
test with liquid from cyst negative. Cultmes from cyst-no 
growth. 

924 7 -one shrunken onun of greenish rolour, r est normal. 

No organisms of the Salmonella group were obtained from any of these 
birds . 

A photograph 1s g1ven showing a negative, a positive and a false posi
tiYe reaction. 

-

Negati,,e reaction. F alse po. iti,·e reaction. Positi,,e reaction. 

Fig . . 

Sum11wry.-(1) Des.criptions of two varieties of positi'e reactions are 
g1ven. 

(2) A description of a false positive r eaction is giYen. 

(3) Contamination of tubes and te ·tino· apparatus does sometimes et 
up this false positive reaction. 

(4) 'l' his reaction should be controlled by r e-testing su ch sera samples .. 

(5) The more common cause o£ this false positive reaction is the presence 
in either the oYaries or bloodstream of the fowl o£ Gram-negative bacilli or 
Gram-positiYe cocri. 

(6) Most of these affected birds show this false positiYe reaction only 
in low dilution · of the test . 
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(7) These organisms may or may not give rise to acid with lactose, but 
some ferment saccharose. 

(8) Such birds show few, if any, lesions of the ovaries. 

(9) '£his infection does not appe.ar to cause any disease m the earner. 

The Age of Birds when Testing may be Commenced. 

'l'he question has often been asked " At what age can testing be com
menced? ". V.arying opinions have been ex~-Jressed. 

Rice (1930) was of the opinion that there was no agreeJ age at whieh 
hirds should be tested, but suggested that the best time would appear to be 
about two months after the birds began to lay. His reasons were that at 
this stage the causal organism had probably become localised in its predilec
tion seat, the functioning ovary, or the pullets had lost the agglutinins 
engendered by infection, which had failed to establish itself. 

Tt has been the experience here that many chickens under four months 
do not react as a rule and probably will not react until they have reached 
maturity. '£his at times has caused a certain amount of disappointment 
among farmers who have been submitting their birds to testing. 

An outbreak of bacillary white diarrhoea in day-old chicks took plaee 
in the vicinity of the Laboratory. This was confirmed by bacteriologic:al 
examination.. After a few days the mortality stopped. The owner kept two 
hundred of this batch, which were isolated, and the rest were killed . Just 
prior to the first pullet laying, a blood test was done on them and one posi
tive reactor was found. S. pullorum was isolated from the heart blood. 
A month later, when most of them had commenced laying, a second test 
was carried out when twenty odd birds gave positive reactions to the 
agglutination test; in addition some died and from them S. pullorum was 
isolated. The owner presented the twenty positive birds to the Laboratory 
and they have given positive reactions ever since; the remaineder were 
so lcl . as dresserl poultry. 

There is still another aspect to consider. Three breeds of chickens, iu 
groups of twenty-five, from a badly infected farm, were received at the 
Laboratory when they were two days olrl. Within fourteen days 99 per 
t:ent. of the Rhode Island Red birds died and from them S. pullorwn was 
isolated. Odd deaths took place among the Australorps ancl again 
S. pullorum wa.s recovered. All but two of the White Leghorns survived ancl 
from these two birds S. pullorwn was cultivated. At three months of age 
all were hlood tested and ten of the birds gave complete agglutinations in 
dilutions of 1:10. Some o£ these birds gave positive ag·glutination in titre;;; 
up to ~: 40. 1: HO and one incomplete agglutination in 1 : 1GO. A number gave 
negative results. 

'£hey were testecl either every two weeks or monthly up to the age of 
ten months, when only one bird maintained a titre o£ 1:40. The remainder 
have now given a number of negative tests or incomplete agg·lutinations in 
a 1:10 dilution. (see Table 16). Van Roe~rel (1932) also stresses this point. 
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'l'his would appear to indicate that the ten chickens were infected 
through the egg, and had a generalised infection whil'h stimulated the pro
duction of agglutinins. As time passed no localization took place exl:ept 
in bird No. 18 and the infection died out, with the result that the agglu
tinins in the blood disappeared. It must, however, be borne in mind, that 
these young chickens were placed in clean runs where there was no possibility 
of their acquiring ful'ther infection.. Two rli.fferent g-roups of cases have 
thus been quoted . 

In the first group, had testing been carried out before egg-laying- ~;tarterl , 
a number of reactors would have been missed , and, by the time the follow
ing annual test had been done, a large number of infected eggs would have 
been la-id and adive infection would have been set up. 

In the second group, had testing been done early, a number of birrls 
would ltaYe been <.;onclemned as positive, which, later, at about fiye months, 
harl lost the infedion, and gave negative tests. 

Fiually, it has been observed that, when testing on an infeded farm 
pullets that are about to commence laying, or have just started to lay, a. 
number of doubt-ful J·eactions to the test are given, both with a Pullormn or 
a gallinarum antigen. These are difficult to interpret. Wl1ether, when lay
ing well, they gi\re a distinct positive or distinct negatiYe is <t point that 
needs investigation. 

Snmmary.-(1) YounF' stock shoulrl be tested only after eg-g-laying ha~ 
started, or at 5 to G ruontl1s of age. 

(2) Many of the doubtful reaetions to the test are to be found in young 
hirds just commencing to lay, or that h ave just started to lay, especially 
if they are from farms whe1·e the re have been large numbers of positive 
reador::;. 

CoKcJ;c sroxs. 

(1) Standardization shou ld be carried out with all str ains of organisms 
aud antig-en s prior to utilization for testing purposetl. Sing-le strain ~; o£ 
organisms should he submitted to low dilu t ion testing- before u se as antig·ens. 

(2) Knmnl negatiYe fowl serum should he nsecl for negative control tests. . 

(3) 'l'he water of condensation should be poured or siphoned out of ft askR 
of growing cultures before washing off the g-rowths for the preparation of 
antigen. 

(4) S. pullorum antigen appears to he a mul:h more stable product t han 
S. qallinarurn antig-en. R eliable results can be expected from S. pullorum 
autig.ens: for.. a.t. leas. two .years- after- pre1Jaration , but S. gallhwrtt 1n antigens 
oYer a year old should he r;hecked prior to use for testing purpm;es. 

( 5) The highest ti tred antigens are obtai ned by using single shaim; of 
S. p1tllor1.1.1n or S. gcdlinarmn for antigen production. 

(G) In most cases more positive reactors are picked out in badly infederl 
flocks when single strain antigens are u sed , in preferen ce to antigens mfl_de 
UI!! of a number of strains. 

(7) 'l'he l1igher the titre of the single strain antigen the more positiYe 
reactors that are picked out, but one must be careful of so-called super
sensitiYe strains.. In a small number of cases a lower titred antigen may 
pick out more reactors th an an antigen with a high titre. 
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(8) To e:xpellite the eradication of positive reactors from an infected 
flock it is advisable to use single strain antigens with high values. 

(9) The addition of small amounts {)f phenol has some effect in 
influencing the phenomena of " cloudy reactions " and flocculation in the 
tube test. The amount of normal N aOH solution added t{) antigens to pre
vent these bvo phenomena should be regulated by the pH of the antigen. 
Both S. pullorum and S. gallinantm antigens are made slightly more sensi
tive when acl.im;ted to a pH of 8 · 2 t{) 8 · 5 by the addition of nm·mal N aOH 
solution. 

'l'he addition of the nmmal N aOH solu tion to the antigen shoul(l 
take place just prior to its use for testing and, bearing in mind that the 
density of the antigens is affected by this addition, clue allowance shouhl 
be made for this effect. 

(10) In South Africa complete agglutination in a tlilution of 1:10 of 
a serum and antigen is regarded as indicative of a positive bacillary white 
diarrhoea or fow 1 typhoid carrier. 

(11) Titrations {)f sera of different fowls show how marked the variations 
are in the end points of agglutinat ion . Marked fluctuations are shown in 
the positive titre of individu al fowls tested over a period of time. 

(12) The intermittent reactor should not be regarded entirely as a fo,d 
that produces agglutinins intermittently . Other factors such · as the u se 
of antigens of a low standard titre, and the dilution that is considered to 
indicate a positive reactor, must be borne in mind. 

(13) It does not a lways follow that an antigen having a high standar(1 
titre will always give a higher positive titre with any one kno1Yn po;;ih,-e 
fowl serum, than an antigen of a lower standard titre .. 

(14) There is little, if any, difference in test results when using either 
aS. pullorum or aS. gallinarwn antigen provided the S. gallinarum antigen 
is only a few weeks old. Both S. pullonLm or S. ga llinarum antigens will 
pick out either bacillar.Y white diarrhoea or fowl typhoid carriers; there
fore there does not appear to be anything gained by using an antigen made 
up of a mixture of strains {)f S . pullorvm a nd S. gallinw·unL 

(15) Differences in the positive titre, in some cases marked, will be 
observed when t he same sample of serum is submitted to a group of 
S . pullorum or S. galb:nm·um antigens. 

(1G) All ('arriers of either bacill.ary white diarrhoea or f{)wl typhoi(1 
will not be picked out by every antigen used, and therefore all pgsitives art' 
unlikely to be detected by one round of testing. 

(17) False positive reactions may be caused by the use o£ dirty glass
ware, hut the more common cause is the presence of organisms, not belonging 
to the Salmonella group, isolated hom the ovaries m from the heart blood. 
"Jiost of these false positive reactions are found in the low test dilutions. 

Not all the organisms that set up these false positive reactions give rise 
to acid with lactose, and some ferment saccharose . 

'l'hese organisms give rise to no symptoms in the caniers, which aprear 
to be healthy birds. 
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( 18) Young stock should be tested only after egg-laying has c<lmmenced , 
or at five or six months of age. 

Young birds from badly infected farms frequently give doubtful posi
tive reactwns to the agglutinati<ln test. 
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APPENDIX. 

UNION oF Sou1·ri AFRICA. 

DEPARTMEX'L' OF AGRICULTURE AND FORESTRY. 

DIVISION OF VETERINARY SERVICES. 

CERTIFICATE. 

I hereby authorise .......................................................................... _ ..................................... .. 

of .. ....................................... ........................ ................................. .............................. . ............................. to collect specimens of blood from 
fowls and turkeys for t he Bacillary White Diarrhoea Test, in consideration of t he fact that he/she 
has proved to my satisfaction that he/she is capable of collecting the specimens in an approved manner. 

This certificate entitles the holder, by private arrangement with the owner of any fowls and 
turkeys from which specimens of blood are taken, to charge a fee not exceeding one penny for each 
specimen of blood collected. 

This certificate may be revoked at the discretion of the Director of Veterinary Serv ices if, in 
his opinion, the holder has been negligent or incompetent. · 

Signerl 

DIRECTOR OF VETERTN"ARY SERVICES. 

Date : ..... 

N.B.-This certificate is not rcgnit·ed by a registered veterinarian. 

UNIE VAN Sum-AFRIKA. 

DEPARTEMENT VAN LANDBOU EN BOSBOU. 

AFDELING VEEARTSENYDIENS. 

SERTIFIKAAT. 

Hiermee bemagtig ek ............................................................ .. 

\"an ...... _ ........ _.. .................................... ............................................ ........................ . .................................... om bloedmonsters van hoenders en 
kalkoene vir die Basilere Wit Diarree Toets te versamel, aangesien hyfsy tot my tevredenheid bewys 
het dat hy/sy bekwaam is om die monsters op 'n goedgekeurde wyse te versame!. 

Deur onderlinge reeling met d ie eienaar van hoenders of kalkoene waarvan bloedmonsters 
,-ersamel word, is die houer van hier·die sertifikaat geregtig om 'n fooi te vra van nie meer as een pennie 
,.;,. elke bloedmonster wat hy versamel. 

Hierdie sertifikaat kan deur die Direkteur van Veeartsenydiens herroep word, as die honer 
daarvan, na sy mening, nalatig of onbekwaam is. 

Geteken: 

DIREKTEUR VAN VEEAR'l'SENYDIENS. 

Datum: ..... 

L et Wel.- Hierdie sertifikaat word nie verlang van 'n geregistreerde veearts nie. 

BLEEDER'S CERTIFICATE. 
U.A.D. 875 B. 
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UNION OF SOU'rH AFRICA. 

DEPARTMEXT OF AGRICULTURE AXD FORERTRY. 

BACILLARY WHn'E DIARRHOEA AXD FOWL TYPHOID. 

I, 

of (Farm and Number) ..... 

Post Office .............. .. .. ...... District .................................. .. 
in consideration of all my fowls and turkeys being submitted to tests for Bacillary White Diarrhoea 
and Fowl Typhoid by the Veterinary Division of t he Department of Agriculture and Forestry acting 
under the direction of the Director of Veterinary Services, do hereby agree:-

1. To place sealed or seamless and differently numbered leg or wing bands on all my fowls ~tnd/or 
turkeys over 4 months old. 

2. 'rnat specimens of blood from all my fowls and t urkeys over 4- months old shall be taken for 
laboratory te3t at such reasonable times, in such manner as may be approved , and by a person 
authorised by the Director of Veterinary Services. 

3. 'rhat if the result of the first test of blood specimens is negative, I undertake to test all the young 
untested fowls and turkeys I now have, as they reach the age of 4 months, and in any case by 
t he end of next March. 

Should all the fowls and turkeys, I now have, pass this first test without reactors being 
revealecl, I understand the B.W.D. and Fowl Typhoid test certificate will be granted. I then 
undertake to forward to the Director similar specimens yearly, or at such times as he may 
deem necessary, from all of my fowls and t !.lrkeys over 4 months old, whether tested previously 
or not. 

Should reactors to the test be found in any of the fowls or turkeys teRted, I undertake to 
send to the Director whatever blood samples he may require, and whenever he may submit 
a written request for them, on the understanding that I shall not have to bleed any bird more 
often than once in four weeks, and that I shall not be called on, in order to obtain the test 
certificate to have the whole undivided flock of fowls and turkeys pass more than 2 consecutive 
clean tests. 

4. To allow a Government Veterinary Officer access at all reasonable times to any or all of my 
fowls and turkeys for the purpose of collecting specimens of blood for verification purposes. 

i). That all additions to my flock of fowls and/or turkeys shall be isolated, banded (vide Clause l) 
and tested \Vhen brought on the p remises, and, before being added to my flock, such fowls 
and/or turkeys shall be retested, the retest t::> take place 30 to 40 days after the first test
provided that the testing of additions to t he flock will not be necessary if they come from a 
flock which, after being tested as provided for in paragraphs 2 and 3 hereof, has been certified 
to be free from reactors to the B.W.D. and Fowl Typhoid test. 

Any fowls and/or turkeys added to my flock in terms of this paragraph, shall from time 
to time be subject to such tests as are peovided for in paragraphs 2, 3 and -4 hereof. 

6. Not to bring fertile hen or turkey eggs, or fowls or turkeys less t han 3 months old on to my 
premises, after signing this agreement, unless such eggs, fowls or turkeys come from B.W.D. 
and Fowl Typhoid free flocks, or to send hen or turkey eggs to any hatchery not situated on 
my premises, if the chicks hatched from such eggs are to be returned to me, or such chicks are 
to be d isposed of in my name or in the name of my poultry business, unless the hatchery accepts 
eggs only from B.W.D. and Fowl Typhoid -free poultry farms. 

7. That the fee to be paid by me to the Director of Veterinary Services shall be one penny in respect 
of each sper.imen of blood tested by him. (This should not be confused with any fee payable 
to t he pe~son authorised by the Director of Veterinary Services for taking specimens of blood 
as set out in Clausea 2 and 3 or any registered veterinarian. The latter fee is a matter for 
a rrangement between the ownet of the birds and the person taking the specimens). 

8. To surrender to a Government Veterinitry Officer for destruction or disposal in a manner deemed 
necessary by him, all fowls and/or turkeys reacting to the aforesaid tests, and not to remove 
them from my premises without the written consent of a Government Veterinary Officer, it 
being understood that I shall claim no compensation in respect of any birds so surrendered 
by me, and destroyed or disposed of by him. 

9. To carry out any reasonable advice given by a Government Veterinary Officer for the pmpose 
of preventing t he spread of infection on my premises. 

10. To refrain feom mentioning B.W.D. or Fowl Typhoid or the blood test for them, in any way 
whatsoever, in the course of communications or advertisements made by me, or on my behalf, 
regarding the disposal of any of my poultry or eggs, uuless I actually hold the B.\V.D. and FGwl 
Typhoid test certificate, or unless I specifically state that I do not possess the test certificate. 
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llACILLARY WHITE DIARRHOEA OF POULTRY IN SOUTH AFRICA. 

11. That should any other Salmonellosis be found in my stock, I shall send blood samples as for 
the B.W.D. and Fowl 'l'yphoid test, whenever requested by the Director of Veterinary Services 
to do so. I am willing to send the blood samples from any or all of my poultry, including fowls, 
turkeys, ducks, geese, domesticated guinea fowls, and pigeons, and I shall surrender all reacting 
birds revealed by these tests, on the same terms as B.W.D. and Fowl Typhoid reactors. I 
am, moreover, willing to send the Director of Veterinary Services such samples of blood as he 
may request, even if he only suspects the presence of any particular Salmonellosis in my fowls 
or other species of poultry. I understand, in making these promises that the Director of 
Veterinary Services will waive the charge of one penny per test, when the birds are being tested 
actually for this other Salmonellosis. 

12. To surrender upon demand the B.W.D. and Fowl Typhoid test certificate in the event of (a) 
reactors being found or (b) any of the provisions in clauses l to ll being violated by me. 

13. To make no claim against the Department of Agriculture and Forestry for any injury or loss 
sustained by me, as the direct or indirect result of any of the aforesaid tests. 

My flock contains .............................................. . . ............................................ fowls and turkeys over 3 months old. 

Witness Signed ····-········-···--·········· 

Date ........ ···············-··-················-············-··-·-·-············· Date ............. ·······-················-- ···-·······-··-······················ 

AGREEMENT FORM SIGNED BY APPLICANTS FOR TESTING OF FOWLS FOR B.W.D. OR 

FowL TYPHOID. 

All correspondence in connection with the Bacillary White Diarrhoea Test must be conducted 
with the Officer in Charge, Allerton Laboratory, P.O. Box 405, Pietermaritzburg. '!'his form in 
triplicate must accompany all samples of blood. All three forms must be filled in clearly by the bleeder, 
and be sent in the box with the samples. One copy will be returned by the Laboratory to the owner 
of the birds. A cheque, money-order or postal order must accompany these forms, unless a deposit has 
been made, one penny being allowed for each tube of blood sent. Postage is to be paid by the owner 
on samples sent from the farm to the laboratory. 

IF ANY POSITIVE REACTORS ARE FOUND, THESE BIRDS MUST BE STRICTLY 
ISOLATED FROM THE REST OF THE FOWLS AND THE OWNER MUST COMMUNICATE 
AT ONCE WITH HIS LOCAL VETERINARY OFFICER IN ORDER TO MAKE ARRANGE· 

MENTS WITH HIM FOR THEIR IMMEDIATE DESTRUCTION. 

Please write clearly. 

Box Serial No ............... . 

Bleeder ............... - ... --............... ___ ......................... - ......... . 

Bleeder's Address .............................................................................. .. 

Owner ............................. _. ___ .......... ___ ....................... - .. _ ...... - .. . 

Farm .................. . 

Post Office .. .. 

District .......... _ _ 

Date of bleeding ......... _ .. _,_, .............. _ ................. __ ........... .. .. ....... Date of despatch .......... 

No. of samples in this box ___ ,, ___ .. _ .. ___ ,_, __ ................ _ .. _______ ......................................... . 

FOR OFFICE USE ONLY. 

Date of Receipt ........................... _, .. ,_ .. _ ..................... _ .......................... . . ............. Ref. No ...... .. 

(i.e. No. on Main Chart). 
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X-positive. 0-unsuitable. N.-no sample. 

Money received. ____ _ 

Remarks 

Signed 

Date of Test ...... . 

Date 
Oifi'-er in Charge, Allerton Laboratory. 

Form sent out in triplicate, one for owner, one for Government Veterinary Officer 
Df farmers district and one kept for reference purposes. 

BACILLARY WHITE DIARRHOEA TEST. 

BASILLERE WIT DIARREE TOETS. 

This form is to be filled in, together with the other three forms, and be returned with them 
a.nd the samples to Allerton. This form will not be returned to the bleeder or owner. 

Fill in the box number. Fill in the space reserved for each tube, the number of the sealed 
.or seamless wing or leg band. This form, duly filled in, will enable the Department to control properly 
the destruction of all reactors. 

Hierdie vorm, saam met die drie ander vorms, moet ingevul, en saam met die monsters na 
Allerton teruggestuur word. Hierdie vorm sal nie aan die bloeier of eienaar teruggestuur word nie. 

Vul die kas nommer in. In die spasie vir elke buisie moet die nommer van die verseelde of 
naatlose vlerk- of beenband ingevul word. Hierdie vorm, behoorlik ingevul, sal die Departement 
in staat stel om die vernietiging van reageerders behoorlik te kontrolet>r. 

J3ox No ............. _ .. __________ _ Kas No. --·----·-·-·- ··----------- ---·----- --·-----· 
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1 I 2 I 3 4 5 I 6 I 7 8 I 9 10 

- 1-1 ---1-2 ---1-3- ---u ~~-l-6 -~-1-7 - - -1-8-""19 ""20 

21 22 -~--24 25 1 26 1 27 2s 29 30-

31 32 33 34 35 36 37 38 39 40 

41 42 43 44 46 46 47 48 49 50 

51 52 53 54 56 56 57 58 59 60 

71 72 73 74 75 67 77 78 79 80 

_ 8_1 _ 82- 83 ~ 85----;;- -s:;-1881--s;-90-
91 92 93 I 94 95 96 97-T98i99T10o-

Form sent out for recording leg or wingband numbers of fowls bled. This 
accompanies blood samples. 

UNION OF S0u~·n AFRIC.~. 

DEPARTMENT OF AGRICULTURE A~D FORESTRY. 
DIVISION OF VETERINARY SERVICES. 

BACILLARY WHITE DIARRHOEA TEST. 

I hereby cert ify t hat during the last two tests n o reactors to t he a hove t est have been found 
in t he fowls and turkeys belonging t o 

Name : 

F arm and ~umber: ...................................................... . 

Post Office : 

District : 

S igned : 

DIRECTOR OF VETERINARY SER-VICES. 

Date . ........................................................................... . 

UNI E VAN StJID·A FRIK A . 

DEPAR.TEMEKT VAN LANDBOU E~ BOSBOU. 
AFDELIKG VEEAR.T3ENYDIENS. 

BASIL:il:R.E WIT DIAR.R EE TOET"-:. 

E k verklaa r .hiet·mce da t v ir d ie laaste t wee t oetsc geen rea2"ee;·ders tot bostaande t oets !);ev i11cl 
is nic ondee rlic hoenrlm·s e 1 ka lkoene wa t behoort aan :-

Naam : .. 

Plaas en Nommer : 

Posknntoor : .... 

Di , t rik: ......................................................................................... . 

Gelekeu : 

DIR.EKT KCR. VAN VEEAR.T3ENYDIEN~. 

Da t um .... .... .. ..................................................................................... . 

B ACILLARY I V HITE DIARRHOEA AX D F o " ·L T YPHOID F RE E CERTIFI CATE. 
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lNS'l'HlJC'l'IONS FOR USE OF INCUBATOR BOX. 

To be u sed if atmospheric t emperature is below 80° F. in the shade. 

The serum should never be exposed to a t emperature exceeding 100° F. unless the 
shade t emperature exceeds this. 

Under the shaded area on top a plate of asbestos is secured to the "·ood. This stops 
the wood from charring when a 100 to 150 egg incubator lamp is put into the box through 
the middle door. 'l'he flame is regulated so that a thermometer in the box register s about 
90° F. (33 to 35o C.). The boxes of tubes are put in at both ends. The box is, of course, 
opened every time a tube is taken out to be filled , and when it is returned. This box 
will take 4 boxes each of 100 tubes. 

As soon as the ~erum has come off \\·ell , the box of tubes can be taken out and 
packed for shipment to the laboratory. 

In cold weather let the tubes and boracic be " ·armed up in the incubator before u se t o 
about 90° F. 

Th}s box should be kept out of a draught, at the bleeder 's elbow. 

The middle door is opened only to attend to the lamp. 

Two or three vent1labon holes (t inch diameter ) are bored through the wood at each 
e nd, so that the temperature m the box can be kept constant if all the doors are closed . 

Fig. 7.-Incubator box. 
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llACILLARY WHITE DIARRHOEA OF POUJ,TRY IN SOUTH AFRICA. 

GRAPH 1.-M ethods of antigen prepar'ation- Pullorurn tit1·ations . P. 52. 
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GRAPH 2.-Metlwds of antigen prepamtion. Gallinarum titmhons. G . 70. 
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13.-\CILLARY \\"HlTE DL-\RRHOE.~ OF POULTRY IX SOUTH AFRICA. 

UR,\P'H 6.--i\"1tmber of tests anmwlly since 1939. 
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