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I iTRODUCTION 

At its twenty-seventh meeting, the Expert Committee on Biological Standardization noted 
th proposal for an international standard for purified protein derivative (PPD) of bovine 
' uberculin. This proposal has been made because of the specific antigenic difference that 

d been shown to exist between human and bovine PPD preparations. The Committee agreed that 
' h re was a need for such a standard and requested the Central Veterinary Laboratory, 

ybridge, England, to obtain suitable material and to arrange a collaborative assay. 

TERIAL 

A proposed international standard for purified protein derivative (PPD) of bovine 
tuberculin was kindly prepared and donated by the Centraal Diergeneeskundig Instituut, 
etherlands. 

The standard was prepared as a single homogeneous bulk and filled, in one run, into 5000 
n~utral glass ampoules. Each ampoule was filled with 1.8 mg of purified tubercular protein 
derivative in a glucose-phosphate buffer containing phenol. Checks were made of the accuracy 
of the fill. The standard deviation was 0.024%. 

The 5000 ampoules were frozen in one batch and 2500 were then freeze-dried together to 
-ona the proposed standard. The ampoules were sealed under vacuum. 

QUALITY CONTROL TEST RESULTS 

Ampoules of the finished product were tested as described below: 

Test 

Identity 
Sterility 
Freedom from sensitizing effect 
Abnormal toxicity 
Phenol content 

S AB ILITY TEST RESULTS 

Result 

Pass 
Pass 
Pass 
Pass 
0.048% 

Ampoules were placed in storage at temperatures of -20°C, +4°C, +37°C and, at intervals, 
t ed for potency in suitably sensitized guinea-pigs. TIle details of the storage times and 

e t results are given in Table 7. There was no significant drop in titre in any of the 
PIes over the observation period. 
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THE INTERNATIONAL COLLABORATIVE ASSAY 

Participants 

One laboratory in each of 13 countr 
assay. The participants were requested 
specificity in both guinea-pigs and catt 
all laboratories were able to carry out 

es was invited to participate in the collaborative 
o carry out assays for relative potency and 
e. Nine laboratories agreed to participate 
ach type of assay. The following gives the 

Cattle - relative potency - se en laboratories (1,2,3,5,7,8 and 9) 
- specificity - three 1 boratories (1,2 and 5) 

Guinea-pigs - relative potency - ei ht laboratories (1,2,3,4,5,6,8 and 9) 
- specificity - seven 1 boratories (1,2,3,4,6,8 and 9) 

The names and addresses of the participa ing laboratories are listed in Appendix 1 and are 
referred to in this report by numbers wh ch do not correspond to the order of the 
laboratories in the list. 

Assay design 

Participants were requested to carr 
relative to the European Community (EC) 
national or working standard. The EC St 
of bovine tuberculin to which a unitage 
1980 and assigned a unitage of 50 000 co 
Directive 80/219/EEC). The standard is 
international and local studies (Schneid 
press). The EC Standard like the propos 

As mentioned above, 

out assays of the potency of the proposed standard' 
tandard and to include in the assays their own 
ndard was chosen as it was the only standard for 
ad been assigned. The standard was established in 
unity tuberculin units per mg of PPD (EC Council 

ell characterized and has been used widely in both 
et a1., 1979; Haagsma et a1., 1982; Davidson, 
standard, contains 1.8 mg of PPD per ampoule. 

also requested to carry out a test of specificity. 

Details of the assay design are given in Appendix 2. Variations to the standard design 
are described in the appropriate places in the following results section. 

RESULTS 

At the time of preparing the report (July 1986), all assay results had been received 
except the results of the assays in cattle from Laboratory 8. 

1. Assays in guinea-pigs 

(a) Relative potency 

These were carried out as describe 

Table 1 contains the results of th 
expressed as a percentage, together wit 
and local preparations relative to the 
balanced incomplete block designs and p 
1978). 

in Appendix 2. 

se assays. The table gives the potency values, 
the 95% confidence limits, for the proposed standard 

C Standard. Standard statistical methods for 
ra11e1 line assays were used in the analysis (Finney, 

In none of the assays, except thos from Laboratory 8, were there any deviations from 
parallelism and there was no major depa ture from linearity. 

The results from Laboratory 8 did how significant deviations from parallelism and hence 
95% limits are not given and these resu ts are not included in any of the overall figures 
calculated. 

Assays performed in Laboratories land 8 were read by two operators, and in Laboratory 
by four operators. The mean values were calculated and the results presented are those 
calculated from these means. 
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Laboratory 9 performed two sets of assays using AN5 sensitizations from different 
sources. Laboratory 2 carried out an additional assay in guinea-pigs sensitized with BCG and 
Laboratory 3 carried out three additional assays in guinea-pigs sensitized with a laboratory 
strain of M. bovis. 

Laboratory 2 tested two different local preparations, as shown in Table 1. 

The results obtained by Laboratory 4 for the potency of the proposed standard relative 
to the EC Standard are much higher than those of the other laboratories. 

The combined relative potency estimates were weighted with the inverse of the variance 
of the log. potency of the assay, to give greater weight to the more precise estimates. 
These are shown in Table 2 for each of the six laboratories which performed at least three 
assays. There were no significant differences in the within-laboratory values of the potency 
of the proposed standard relative to the EC Standard. 

When the results of all assays, excluding those from Laboratory 8, were combined there 
was a highly significant difference in the between-laboratory estimates which was eliminated 
when the high results from Laboratory 4 were removed. 

The overall combined weighted geometric mean potency of the proposed standard relative 
the EC Standard for the 20 assays carried out by the six laboratories (i.e. excluding 

Laboratories 4 and 8) was 65.7% with 95% confidence limits of 60.1% to 71.8%. When the 
..... results from Laboratory 4 were included, the mean and limits were 74.7% (68.9%-81.1%). 

From the results for the local preparation of Laboratory 9, there was a significant 
difference between the potency values obtained from the assays in guinea-pigs with different 
,sensitizations. 

In guinea-pigs sensitized with BCG vaccine, in the assay performed by Laboratory 2, the 
estimates of relative potency of both the proposed standard and local preparation (1) were 
higher than those in Assay 1 in guinea-pigs sensitized with AN5. In the case of the local 
preparation, the difference was significant (P(0.05). 

In the results from Laboratory 3, there was no overall difference in the relative 
values for the proposed standard from the assays in the guinea-pigs with the two 
of sensitization. For the local preparation, there was a significant difference 
the results of the three assays in the guinea-pigs sensitized with the laboratory .~ 

strain. This precluded a meaningful comparison with the results obtained in the AN5 
'. sensitized guinea-pigs. 

Specificity 

This was carried out as described in Appendix 2 except that Laboratory 4 used nine 
injections per guinea-pig in a 9 x 9 latin square format repeating each assay three times, 
whilst Laboratory 3 just compared avian with bovine preparations using living and dead avian 
,sensitizations. Two laboratories (8 and 9) compared the proposed and EC Standards and local 
preparations, in guinea-pigs sensitized with M. avium. Although the seven laboratories whic 
carried out these tests obtained potency estimates which sometimes differed considerably 
(Table 3), the general pattern was similar and indicated that specificity ratios of the 
proposed bovine standard and the avian and human tuberculins were comparable with those 
obtained with other PPDs in previous trials. The results from Laboratory 8 deviated from 

. parallelism. 

It was possible to compare the results from Laboratory 9 for the combined relative 
potency values of the proposed standard in bovine and avian sensitized gu~nea-pigs. These 
~ere 104% for the avian sensitization and 60% for the bovine sensitization, the difference 
being significant (P(O.Ol). 
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2. Assays in cattle 

(a) Relative pptency 

These were carried out as described in Appendix 2 except that Laboratory 3 carried out 
six assays in total and in four of these they injected preparations into four sites (inst 
of three), on each side of the neck. 

Laboratories 2, 3 and 9 used artificially sensitized cattle. 

The results of the assays are given in Table 4. The potencies of the proposed standard 
and local preparations are given relative to the EC Standard, expressed as a percentage 
the 95% confidence limits. The total number of cattle tested by Laboratory 1 was 40 in 
first but only 35 in the second assay as five animals had died. Five non-reactors were 
excluded from the analysis of the first assay and 10 from the second. Similarly three 
non-reactors were excluded from the total of 32 animals assayed by Laboratory 7. Seven 
animals were omitted from the analysis of the results from Laboratory 5, two owing to the 
lack of any reaction, and five because of an abnormally high level of response. 

Laboratory 3 carried out six assays. Assay A2 used most of the animals used 
B2 used all animals used in Bl. One non-reactor was omitted from the analysis of 
and the reactions were poor in assay C. 

Laboratory 9 carried out two pairs of assays. The reactions in the second assay of 
pair were low. For the B assays, one animal died before the second assay, and one was 
removed from the analysis of both assays due to the very low reactions in the second assay. 
There were no significant deviations from parallelism in any of the assays except assay 3C. 

For the results of assays 
within-laboratory differences. 
there was again no significant 
performed one assay each. 

performed by Laboratories I, 2 and 9 there were no signific 
For Laboratory 3, when the results of assay C were excluded, 

within-laboratory difference. Laboratories 5 and 7 only 

The combined relative potency estimates were calculated, as described for the guinea 
results and the results for the cattle assays are presented in Table 5. The result for 
Laboratory 3 is that excluding assay C. 

The overall combined weighted geometric mean potency (using all assays except 3C) of 
proposed standard relative to the EC Standard was 56.8% with 95% confidence limits of 
50.5%-63.9%. Overall there was a significant (P<O.OOl) between-laboratory variation, but 
this was not due to any particular laboratory. The overall combined unweighted mean potency 
value was 51.3% (45.7%-57.7%). 

Results of post-mortem examinations of the cattle were received from four laboratories. 
No gross lesions were found in 14 cattle from Laboratory 1. It had not been possible to 
carry out any attempt at reisolation of organisms from these animals. The reactions of nine 
of these were satisfactory in the first assay and were included in the analysis of results 
but only five of these gave satisfactory reactions in the second test. All the cattle of 
Laboratory 2 were shown to be infected. Eight of the cattle from Laboratory 7 had no gross 
lesions at post-mortem. All these animals gave satisfactory reactions and the results have 
been included in the analysis. Three animals of Laboratory 9 did not have definite signs of 
tuberculosis at post-mortem. The reactions of one of these animals were excluded from the 
analysis of the results. 

(b) Specificity 

The cattle used by Laboratory 5 were artificially sensitized with living M. avium 
organisms. 

Mean reactions to the bovine and avian tuberculins are given in Table 6, together with 
their standard errors. There was a clear-cut difference in mean response in the tests 
performed by all laboratories, this being greater the higher the level of reactivity. 
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A comparison of assay results in guinea-pigs and cattle was possible for Laboratories 1, 
3, 5 and 9. There was no significant difference in the potency of the proposed standard 
tive to that of the EC Standard for Laboratories 1, 2, 3 and 9, but in the single assay 

ried out by Laboratory 5, the estimate in cattle was significantly lower than that in 
(P(O.Ol). Estimates for local preparations assayed by Laboratories 2 

ration 2) and 5 were significantly different in the two species, (P(0.05) but there was 
significant difference between the estimates for Laboratory 1. 

results for the local preparation of Laboratory 9 were not compared because of the 
in the results obtained in the two methods of sensitizing the guinea-pigs. 

the combined cattle result (72%) falls between the two guinea-pig results (42% and 

The overall combined weighted mean potency values for the proposed standard relative to 
EC Standard for assays in cattle and guinea-pigs (56.8% and 65.7%) were just not 
ficant1y different (P<O.l). The unweighted mean for the cattle assays (51.3%) was 
ficant1y different from the weighted mean for guinea-pig assays. 

~u,~~"uIONS AND RECOMMENDATIONS 

The results obtained from the assays, with the few exceptions mentioned above, were 
and consistent. Broadly, the proposed standard had a relative potency of about 60% 

of the EC Standard which contains 90 000 units per ampoule. 

The proposed standard is presented for consideration for establishment as the 
tiona1 standard for purified protein derivative of bovine tuberculin. 

It is suggested that a unitage of 54 000 International Units per ampoule be assigned. 
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TABLE 1. ASSAYS IN GUINEA-PIGS: POTENCY (%) RELATIVE TO 
EC STANDARD (95% CONFIDENCE LIMITS) 

Lab. Assays Proposed standard Local preparation 

Sensitization: Live M. bovis strain AN5 

1 1 43 ( 28 - 65) 36 ( 23 - 55) 
2 71 ( 46 - 108) 63 ( 41 - 96) 
3 61 ( 44 - 86) 57 ( 40 - 80) 

* 
2 1 58 ( 31 - 110) (1) 28 ( 14 - 56) 

2 53 ( 33 - 83) (2) 30 ( 19 - 49) 
3 77 ( 49 - 120) (2) 57 ( 36 - 90) 
4 63 ( 36 - 108) (2) 41 ( 23 - 73) 

3 1 74 ( 41 - 134) 53 ( 29 - 96) 
2 79 ( 41 - 152) 140 ( 73 - 270) 
3 78 ( 47 - 131) 53 ( 31 - 90) 

4 1 148 ( 92 - 240) 8.2 (4.4 - 15) 
2 127 ( 93 - 175) 22 ( 15 - 31) 
3 217 (149 - 317) 12 (7.4 - 18) 

5 1 84 ( 57 - 125) 59 ( 40 - 87) 

6 1 72 ( 48 - 109) 37 ( 24 - 58) 
2 91 ( 61 - 135) 49 ( 32 - 73) 
3 90 ( 62 - 130) 62 ( 43 - 91) 

8 1 45 20 
2 40 30 
3 24 17 

9 la 49 ( 33 - 74) 31 ( 20 - 48) 
2a 67 ( 50 - 90) 41 ( 30 - 56) 
3a 45 ( 31 - 66) 54 ( 38 - 79) 
4b 73 ( 50 - 108) 103 ( 70 - 151) 
5b 71 ( 52 - 97) 100 ( 73 - 136) 
6b 43 ( 27 - 68) 120 ( 78 - 187) 

Sensitization: BCG vaccine 

2 1 95 ( 48 - 188) (1) 87 ( 44 - 172) 

Sensitization: M. bovis lab. strain (live) 

3 1 69 ( 44 - 109) 54 ( 34 - 86) 
2 78 ( 53 - 114) 156 (107 - 229) 
3 79 ( 51 - 124) 43 ( 27 - 68) 

a and b: AN5 Sensitizations from two sources. 

* Numbers in brackets refer to different local 
preparations. 
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TABLE 2. ASSAYS IN GUINEA-PIGS: COMBINED WEIGHTED GEOMETRIC MEAN POTENCIES (%) 
RELATIVE TO THE EC STANDARD FOR EACH LABORATORY (95% CONFIDENCE LIMITS) 

Lab. Proposed standard Local preparation 

1 58 ( 46 - 72) 51 (41 - 64) 

2 63 ( 49 - 80) (2) 42 (31 - 56) 

3 77 ( 56 - 107) 65 (46 - 90) 

4 157 (127 - 194) 15 (12 - 19) 

6 85 ( 67 - 106) 50 (39 - 63) 

9a 55 ( 45 - 68) 42 (34 - 52) 

b 64 ( 51 - 80) 105 (85 - 131) 

3 76 ( 60 - 96) 80 (62 - 102) 
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TABLE 3. ASSAYS IN GUINEA-PIGS: SPECIFICITY OF THE PROPOSED INTERNATIONAL STANDARD 
BOVINE PPD IN 3 SENSI·TIZATIONS: RELATIVE POTENCIES (%) AND 95% CONFIDENCE LIMITS 

Lab. Sensitization 

1 

2 

3 

4 

6 

8 

8 

9 

Human P rt M 222 (164.0-314.0) 
Avian P rt A 5.8 ( 4.4- 7.7) 
Bovine P rt M 261 (187.1-374.3) 

Human P rt M 137 ( 31.0-599.0) 
Avian P rt A 3.9 ( 2.0- 7.8) 
Bovine P rt M 333 (ll6.7-952.4) 

[A] 
1 Avian (living) P rt A 0.8 ( 0.3- 2.1) 
2 P rt A 2.9 ( 1.8- 4.8) 
3 P rt A 2.8 ( 1.8- 4.3) 

1 Avian (dead) P rt A 1.2 ( 0.5- 2.7) 
2 P rt A 5.1 ( 2.7- 9.7) 
3 P rt A 5.0 ( 3.1- 8.0) 

1 Human P rt M 194 (140.8-270.0) 
Avian P rt A 10 ( 7.6- 13.1) 
Bovine P rt M 510.5(329.1-792.1) 

2 Human P rt M 169 (132.4-217.3) 
Avian P rt A 20 ( 15.7- 26.6) 
Bovine P rt M 408.4(309.4-539.1) 

3 Human P rt M 248 (183.3-336.0) 
Avian P rt A 13 ( 8.8- 19.5) 
Bovine P rt M 514.8(367.4-721.3) 

Human P rt M 42 ( 27.0- 64.0) 
Avian P rt A 2.2 ( 1.4- 3.5) 
Bovine P rt M 282.8(142.1-563.1) 

Human P rt M 2552 
Avian P rt A 18 
Bovine P rt M 3496 

1 Avian P rt E llO 
2 Avian P rt E 90 

1 Avian P rt E 109 ( 72.0-165.0) 
2 Avian P rt E 66 ( 43.0-101.0) 
3 Avian P rt E 134 ( 97.0-187.0) 

A = Avian tuberculin PPD 
M = Mammalian tuberculin PPD 
E = EC Standard 
P = Proposed standard 
L = Local preparation 

[A] = Assay No. 
rt = relative to. 

A rt M 14.0 ( 11.0- 19.0) 
M rt A 4.7 ( 3.4- 6.3) 
P rt A ll68.9( 820.3- 1746.3) 

A rt M 33.0 ( 9.0- 123.0) 
M rt A 2.6 ( 1.2- 5.3) 
P rt A 3030 ( 934.6- 9708.7) 

A rt M 7.3 ( 5.3- 10.1) 
M rt A 4.7 ( 3.6- 6.2) 
P rt A 3759 (2398.0- 5882.0) 

A rt M 4.7 ( 3.7- 6.0) 
M rt A 12 ( 9.2- 15.4) 
P rt A 2571 (1934.0- 3401.0) 

A rt M 6.0 ( 4.4- 8.0) 
M rt A 4.7 ( 3.2- 7.0) 
P rt A 6061 (4292.0- 8547.0) 

A rt M 3.1 ( 2.0- 4.8) 
M rt A 2.3 ( 1.4- 3.7) 
P rt A 5091.6(1923.0-13513.0) 

A rt M 28 
M rt A 1.1 
P rt A 4975 

L rt E 70 
L rt E 50 

L rt E 64 ( 42.0- 97.0) 
L rt E 63 ( 41.0- 96.0) 
L rt E 90 ( 65.0- 125.0) 
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TABLE 4. ASSAYS IN CATTLE: POTENCY (%) RELATIVE TO EC STANDARD 
(95% CONFIDENCE LIMITS) 

No. of 
Lab. Assays cattle Proposed standard Local preparation 

1 1 35 60 (35 - 104) 90 ( 51 - 160) 

2 25 91 (29 - 288) 
* 

2 1 32 62 (48 - 80) 
2 32 42 (26 - 66) ( 2) 83 ( 51 - 135) 

3A 1 8 75 (44 - 127) ( 1) 106 ( 63 - 178) 
( 2) 132 ( 78 - 223) 

2 6 125 (62 - 251) ( 3) 62 ( 31 - 125) 

B 1 8 59 (34 - 103) ( 4) 45 ( 26 - 77) 
( 5) 43 ( 25 - 74) 

2 8 84 (55 - 129) ( 6) 33 ( 21 - 50) 
( 7) 127 ( 83 - 195) 

C 1 6 80 (15 - 419) ( 8) 177 ( 32 - 972) 

D 1 7 96 (62 - 148) ( 9) 108 ( 70 - 167) 
(10) 72 ( 47 - 111) 

5 1 41 37 (25 - 51) 30 ( 22 - 42) 

7 1 29 34 (21 - 56) 12 (6.7 - 22) 

9A 1 5 72 (31 - 168) 78 ( 33 - 182) 

2 5 45 (18 - 111) 74 ( 30 - 184) 

B 1 11 50 (34 - 75) 60 ( 40 - 90) 

2 10 51 (30 - 86) 93 ( 54 - 159 

* Numbers in brackets refer to different local 

preparations. 

TABLE 5. ASSAYS IN CATTLE: COMBINED WEIGHTED GEOMETRIC MEAN POTENCIES 
(%) RELATIVE TO EC STANDARD FOR EACH LABORATORY (95% CONFIDENCE LIMITS) 

Lab. Proposed standard 

1 65 (40 - 105) 

2 56 (45 - 70) 

3 84 (67 - 104) 

9 47 (36 - 62) 
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TABLE 6. ASSAYS IN CATTLE: SPECIFICITY. COMPARATIVE TEST OF 
PROPOSED STANDARD (1.0 mg/m1) AND AVIAN PPD (0.5 mg/m1) 

Mean reaction (mm) + SEM 
No. of 

Lab. cattle 
Proposed standard Avian PPD Difference 

1 42 0.42 + 0.11 O.Sl + 0.15 0.39 + 0.12 
(25)+ 0.76 "+ O.lS 1.48 "+ 0.19 0.72"+ 0.20 

2 30 1.10 + 0.17 3.18 + 0.44 2.08 + 0.34 

5 32 3.20 + 0.32 11.60 + 0.71 8.40 + 0.51 

+ = omitting 19 animals which gave no response. 

TABLE 7. STABILITY TEST RESULTS 

Storage 
Length of Sensitization temperature Potency (%) relative to 
storage AN5 organisms (C) sample stored at -20°C 

1 month Heat killed + 4 87.5 (48 - 159)* 
RT 78.4 (43 - 142) 
+37 68.8 (40 - 117) 

3 months Heat killed + 4 69.7 (42 - 114) 
RT 95.2 (58 - 155) 
+37 96.0 (61 - 151) 

1 year Living +4 60.6 (49 - 165) 
RT 97.5 (59 - 160) 
+37 89.2 (57 - 138) 

2 years Living + 4 99.0 (53 - 187) 
RT 115.0 (61 - 217) 
+37 114.0 (77 - 169) 

* 95% Confidence limits. 
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APPENDIX 2 

Materials - Tuberculins assayed. 

(a) Relative potency 

COLLABORATIVE ASSAY DESIGN 

A EC Standard for bovine tuberculin PPD. 

B Proposed international standard for bovine tuberculin PPD. 

C A national or working standard of bovine tuberculin PPD, or a field issue batch. 

(b) Specificity 

D International Standard for Mammalian Tuberculin PPD. 

E EC Standard for avian tuberculin PPD. 

Preparations D and E were distributed by the coordinating laboratory, on request, to 
laboratories undertaking specificity tests. 

I. Assays in guinea-pigs 

(a) Relative potency 

Participants were asked to carry out three replicate assays in guinea-pigs sensitized 
with live M. bovis. Participants could, if they wished, carry out parallel assays using a 
sensitizing agent of their own choice. 

Sensitization of gainea-pigs 

A group of at least nine albino guinea-pigs each weighing not less than 400 g was used. 
Each animal was injected intramuscularly on the medial side of the thigh with 0.001 mg wet 
weight M. bovis, living strain AN5, suspended in 0.5 ml physiological saline. 

Assay design 

Each assay was carried out in the group of nine guinea-pigs, between four and six wee 
after sensitization. Three dilutions of each of the three preparations were tested. 
it is practicable to give only eight injections to an individual animal, a balanced 
incomplete Latin Square design was used, in which a different one of the nine dilutions was 
omitted from each animal. The remaining eight dilutions were allocated to four sites on 
side of the animal in such a way that in the group of nine guinea-pigs no dilution was 
injected more than once in any numbered site. 

Preparation of dilutions 

The contents of the freeze-dried ampoules of tuberculins A and B were reconstituted to 
give, in both cases, a solution containing 1.0 mg/ml. Two series of dilutions, at five-fol~ 
intervals, were recommended, depending on whether the inoculation dose was 0.1 ml or 0.2 ml . 

Reading of tests 

Twenty-four to 27 hours after intradermal injection of the tuberculin dilutions, 
diameter of each reaction (area of erythema) was measured in millimetres and recorded 
sheet provided • 

. . ~ 



Specificity 

WHO!BS!86.1S18 
page 13 

Appendix 2 

Three groups of guinea-pigs were used, one group having been sensitized with heat-killed 
human, one with heat-killed avian and one with heat-killed bovine mycobacteria. The assay 
design was similar to that used for assessing the relative potency but the proposed standard 

tested against a mammalian and an avian tuberculin. 

Assays in cattle 

Relative potency 

Participants were asked to perform assays in at least 30 cattle, these being gathered, 
if necessary, in groups each consisting of animals from the same herd and of similar age, 
breed and sex. The animals could be naturally sensitized, as confirmed by a recent test with 
bovine tuberculin. 

Alternatively, calves could be artificially infected with a living culture of M. bovis. 
These calves were required to be not less than six months old at the time of infection and 
the first test was to be performed six to eight weeks later. 

The same tuberculins were used as in the assays in guinea-pigs, but it was recommended 
the reconstituted EC Standard should be diluted 1 in 2 and 1 in 10, and the 

reconstituted proposed standard should be used undiluted and at a dilution of 1 in 5. Only 
two dilutions of each preparation were tested. 

tuberculins wee injected in a dose of 0.1 ml into the neck, the six dilutions being 
allocated to the three sites on each side of the neck. The skin thickness at each 

site was measured at the time of injection and after 72 hours, and was recorded on the form 
supplied. An interval of 10 weeks was necessary before the second assay was performed, after 

the animals were slaughtered. Where possible, post-mortem details including laboratory 
and typing of organisms isolated were submitted with the completed 

Specificity 

Participants were asked to carry out a comparative tuberculin test in a group of at 
least 30 tuberculosis-free cattle. If possible, the animals should have been shown to be 

. sensitized with another mycobacterial agent. The proposed international standard was 
onstituted as directed and used undiluted together with an avian tuberculin PPD. 




