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Abstract : Since Robert Koch found tubercle bacilli in 1882, the studies on tubercle bacilli of
human and animal had been carried out. Being old tuberculin(OT) introduced in 1890, the
specificity of the diagnosis of tuberculosis has been improved by continual uses of heat concentrated
synthetic medium(HCSM) and purified protein derivatives(PPD) tuberculin.

Now, two types of tuberculin test are used worldwidly ; the single intradermal test(SIT) using
bovine tuberculin and the single intradermal comparative tuberculin test(SICTT) using avian and
bovine tuberculins. In the SICTT, each countries have used with different combination of both
avian and bovine tuberculins' titers. However, this kinds of studies have not reported in Korea.
Therefore, the studies on the combination of their tuberculins' titers were performed through
intradermal test of guinea pigs sensitized with either Mycobacterium bovis or M avium and were
examined in 10 cattles of SIT positive reactors. Also, IFN-y assay, the latest diagnostic method
of bovine tuberculosis, was experimentally applied to SIT positive reactors.

For determining the optimal titers, sensitized guinea pigs with M bovis and M avium were
intradermally injected avian and bovine tuberculin. In guinea pigs sensitized with M bovis, bovine
tuberculin 50 T.U. showed significant difference from all tested concentrations of avian tuberculin(p
{0.05). In guinea pigs sensitized with M avium, there is significantly different between bovine
tuberculin and avian tuberculin by 25 T.U.(p € 0.01). Therefore, optimal titers of bovine and avian
PPD tuberculins' titers for the SICTT in Korea were 5,000 and 2,500 tuberculin units, respectively,

and the swelling differences between bovine and avian site in SIT positive reactors were above 3mm.

Address reprint requests to Dr. Yun-sang Cho, National Veterinary Research and Quarantine Service, Anyang 430-016,
Republic of Korea.
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Also, in IFN-y assay, the 9 SIT positive reactors were showed all the positive reactions,

Key words : single intradermal comparative tuberculin test, IFN-y assay.
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%8 2 ¥ (tuberculin)& 1890'd Robert Kochol ¢]3}od
OT(old tuberculin)' 7} 474 ¥l o)) Algrat FE) 23
9oz dg EF AMEEH gt 2% 0TY 5oy
£ ¥o}7] $18 HCSM(Heat concentrated synthetic medi-
um)® B £, PPD(purified protein derivatives)® 51 2@
o2 A% HAARD FHUdBdME 191398
1960374 = OTo @ dulgyioz AAS HA
&0 t7l 1961 B8 1973 7R & HCSM| 9] & 1)
e e At 19743 2 19939741 = HCSM
22 13 ZAHE AAS T G4 o 3t PPDY 43
23 2AHE AR 2" 19943 5 E @A 712 PPD
o o3 $AUE AT Ut

Led AAALE SAYHAE A4 de Ade
FHED AWAAE 2704 ol e due ¢
FHEANE Agste gYHUdAg el T 3y
483 2 FHEAEE ASSE vlasjudAgol
. gguydAbg L FYdNE A2, By, 3F,
FAAZAANE o] 28 289 guo) HF8A HAls)
2 Yo FHAYF odA=s} 42 AYF et
£3 By, 3%, 73U 54 14 PAE dA¥a
ATk, $AYelE AN g3 Qe vaARF
AP o A=} G E 13 HAZ 4A 3 o
Ute o8 FYAE, B9, 3F FolME 23 HA}
2 AAga ok ety 934E 68-95%2
ATAERY TFF 2to)7t Jor Kol4 AHE
FHEUY FHd gz} 74-99%% Ao A3 Q)
P adez dg AggelAg ndsx e $39
AHAME o] § Eo]43} AR EAHE 7HA
1 gt BolA ZdolM B o Mycobacterium para-
tuberculosis 3% M avium gol} o)A & nRFY
(dermatitis nodosa), $7 vlo]Z¥te|ao}s} S A YT}
YT 27} FAH T & M T (Norcardiae, Corynebacteriae,

Actinomyces %) 5o #3d 47} FHEdg wapgg
gt u]Bolukg o] lo] snf ol P 2EL YHS
2 A AAEPoZN AAY &48 HHE F
Yok BigA 2ddM e EAEE 289 2
ARG &N ES B A& A9y 98
g A-tolth oled YAty Ue ¥ oy}
o $4¥ RHEYU AL, BEET ¢ HF, €3z
4, AF7 9 wA A} 4, 5FFY HFAEY F
Z 2} A, dexamethasone 59 A A A A FA} ol

2384 id $24Y Fdo 943 98489 AAz
D34 EAE o X sjFo] A vyt
o] ME AAE A3 AAH &4ol AL T EAA
ojnf* o] & 918 FolAo] L& AW sto] Wa g
Aolt},

oozt SU B HA ¥ JFA HE-& AA
71 Y8 FHAY, B, 55 2 wEAS 59 Y
Me A&%F guld $% ¥ PPD §u| ZWU(PPD-B)#}
Z8 AY PPD FoEUPPD-AE HEdld 1 34}
& vaste vz A4y AsEa o vy
WA 284 PPD-BS} PPD-AS] %7t @& o}
O og2A HEdn Qled g d=e 42 2,000 Fu)
£¥ ©9[wberculin units(T.U.); 04 mg/ml}E 2 &3
9o} X PPD-B 5000T.U.(10mg/ml)?} PPD-A 2,500T.
U.0.5mg/mhE A$3l gloy. £¢ vl Zoj @AY &
ANEE FEHHo AAD $7H g o] AU
2o g H@sn ik ZgEFo] dUY 2o
A 4mm o]F& FA, 1-4mmE AAAE AA S,
Zdggol UAY $FAAE 2mm o] FL FA, 1~
2mE APALE AAE T 9o

kA FYGM T HjEo|kg 9o AxRoR g
AAE &AL Fol1 YUY ¢ PG ABPHE
srobetz) e vlasl Ay e 4ol g5 lg 3
Atk 2882 o2 o] WY AL & 4% A&
AR RFHERE £ AFAE U g vln
37 A4 PPD-BS} PPD-AS] 9718 A2 o] &
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YARAA FAE 1059 HEgon HEYAGY
7128 484 Z29AEE AeIAEHH E@FNy) H
ALE AAISd O 23E Masg.

Nz 3 W

2A|ZFFE : M bovis ANS(ATCC 35726), M avium AV
14141(ATCC 35716} ZFd+ A do)A B, A
Wi Qe 58 AT

BAKE : PPD B2 Juis 93 J
o gtg gy AEFEHeA A 7)Y (Dunkin
Hartley3)& o] §342% vlZduizdAtet [Ny AL
E ok ERe Y HuHAL F4 4o s A

Purified protein derivatives(PPD) 2! Hx :

7t 2 Y % PPD FHEER! MZ : M bovis 9} M avi-
um o) Ful% 2 PPD FH S Az e Fh5 A
A99e Azgw g ggon Gestd g3 2o

1) ¥ 419 : Lowenstein-Jensen A} u}j 2] (LJ, Lowenstein-
Jensen medium base(Difco Co.) 37.2g, D.W. 600ml, whole
eggs 1,000ml)d) @&8 FAFFY FHE spatula loop
2 WA Sauton M)A|(Asparagine 4.8g, Citric acid 2.4g,
MgSO0, 0.6g, K,HPO, 0.6g, Ferric Ammonium citrate 0.06g,
Glycerine 72ml, ZnSO, 0.0096g, CuSO, 0.0012g, Ammonia
water 2.70ml, DW 1,200ml, pH 7.0~7.2)& ¢ 7ml ¥4 &
g e Ho £ dHd THE FHAA
37 653 WYsty #H& A7) 300m! Er-
lenmeyer flaske] 100ml¥ & Sauton v]Z] HHFe) =
£3] 593 37CqA 657 W F3}ATH

2)PPD Foj2d Az 6570 WYY F T2 #
P2 5 2 34 gaoe Eldtd QdHA gL
A& PPD FHEd Az AL} o5 7 EE
oM 24 wjxFo $A3 stekd AGFFA T
100C Z71Q9A 3MHEe At AdE A
Ao Wztg ¥ 60~80 mesh T4 o2 F}sta o]
N ofBA 2 s FHg F24 FHEY U
ol & HClo)u} NaOHE do] pHE 8028 W31 40%
TCA §94& FojZAYd 299 1/10 HA ¥& ¥ 5¢C
ol 3A 75 HAAZT o] §4& 6,000rpma] A 30
B QA4S F A3 v ANY JHEL
1% TCA £, o} A E, ethyl ether2. Z+z} T WA AHE
% 37094 EW Fof ARAFG dzdE $ud

4ce] B@sHA PPD FHEA Az AL

PPD RH{F2io| &4 : PPD FujEWUY 4L Y
s dol s Axge $gd gpen Fedt
W g3 goh vayy ZAHE PPD FHEd 2mg(A
Z2ZF)/ml FTE 100,000T.U.2 & PPD FA [/
15M phosphate buffer(pH 7.1) 1,000ml, glycerol 100ml, so-
dium chloride 5g, phenol 5g, 0.6% gelatin]© & 3|43} 2
o IFN-y ZAM4 PPD 8 2& o] 0.01M PBSZ ¥
At A AT

7|UH Z=z PPD R E2lS SR : 7)Y
ZA3 PPD FHEd drtdAte 2E594RHY
fol M AA g Y S gy

7b 7145 ZE : PPD FHEW AARA 100THA
3AIZF AEte g FAE 0.1% Tween-waterZ 2~
33 MH 33 o} M E3} ethyl etherZ T}A] A F 8}o} 37T
g 4Hs AZAAS FAFAL Ao AL &
4 v 5% Ao ANY F 0% I EE H
T ThA] ethyl ether2 F87F X3 ohg AZAA ALE
gt fhfol AXFA Smgd 1mie) HF incomplete
Freund's adjuvant(Sigma Co.)& 7}3lo] & ZolA #5 8
SARo2 e & M bovis 9 M avium T H A
2 AF 500g Hv 7)HY 4nt 9] FFA] ZHHA 4
2} 0.3mkY FAbete] A A

Lt PPD §H{32le| HAAL : 42e) FAZ 23
Az avtelel FURE 2N SR EH 675 )
R Y& $FoE 1 FF = 100, 75, 50, 5T.U.E
341¢l PPD-BE 0.1ml Juf HE A 2m & §Fd
' ge& ¥52 3JXg PPD-AE 0.1 ml Ao} HEHS
th. PPDY] HFH9d w3 ATY Aolg BAHFT
g8t 2t N FE HELNAE AAvT 23R
o W HES O 4AE B, F3E 43 278
A8 qrHE v L3t

HiRE|HZAL : 2]A 9 W HAPE LS Huite-
ma7t AAE $YE gRo o] & Jedd den 2
th. 33 49 F 2ot A&F AU €& 125em 7H
Aoz L g ZZY fEFAE £H%2 A=
PPD-BE, c}j+= PPD-AE 0.1ml4 3 HF3HA. o
WAHE 247 3o 9 5FAE 3Hstd AFHH &
o] & AXlssith

IFN-y Z4A} : IFN-y ZAHE Wood ef al''e] 9o u}
g A¥ & 473909 IFN-y ElA(enzyme immunoassay)
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kit(CSL Ltd., Australia}& A+&3t3th o] #A4 & 123
A dds g2 Ad AAYe R B2
2 A3 JRAGEF(F AP E 20lUmI & A A
23t gich A RAUEEF e F 6417 ojuol] 24 well 2
Aok g E#o]ENunc Co)ol 1ml¥ 6 wello] £33}
At 38 A Yo 0.01M PBS(phosphate buffered saline,
pH 7.2), PPD-B(300pg/ml), PPD-A(300pg/ml)E 100p14 2w}
Bog 7Y F 37T, 5% CO, ZA 02 1847+ Wi
et wjgFo] B FH O EE 1,200xgo) A 2085
AR A F3o] 8B E ZH2YA JHAET FH
of 53ttt o] AFWY IFN-y ¥& IFN-y EIA kit
o]-&3te] 238

EAIXE| : PPD-BS} PPD-AY] QrpuaAY AHe
paired Student's ¢ testZ o] &3t FHAuj4zt et
aol9] fr € FASA

i o

HEI|Y oM PPD RHER ST Hugt8Rt0|
i M bovis St M avium ©] AL Z M2 7N Z 71UYe]
%% % PPD-BY PPD-AY M ET& Huitema’e] ¥
& g3t 100, 75, 50, 25T.U.2 8A % ¥ PPD 582
dEY =7 HuutgAielE F23}1¢ 1(Tadle 1), 3
3} = F94 ¢ FAFATH(Table 2). v 237
Aol Ab83t A A g5 PPD-BY % M bovis2
ZAAZ 7Y Fel M9 54 5= PPD-A whgo of
& F94 Ade uhgAolE B9 HA PPD-B 32 E A
A3 o, PPD-ASY A $ M aviumo 2 AN 7)Y
B Ao 84y PPD-B ¥Hgo s §94 A=
uh$3}o) & ¥4l HA PPD-A ¥E8& HAYT.

M bovis 7+27¢] PPD-Bs} PPD-A IURE FARE
vjnste 2 PPD-A ¥ fujut g disf 2% &
94 gl 2o} € H9l PPD-BY HAEEE S0T.U.QH
(p € 0.05, Table 2). ¥ M avium 7}3F4| A& PPD-BS}
PPD-A7} 2STUZHA §94 & Aol & B thp ( 0.01).

Table 1. The difference of intradermal reaction between PPD-B and PPD-A by sensitized groups and concentrations of PPD

PPD-B PPD-A
PPD(T.U.)
- 100 75 50 25 100 75 50 25

Sensitized

groups

M bovis 19.2+3.7° 19.0+29 17.0+3.3 13.9+3.1 9.6+3.6 8.7+20 89+27 74+1.3

M avium 84+09 95435 87106 7216 219436 221114 19.3+35 19.1+3.1

a: diameter(mm) of the reaction{meantSD).

Table 2. Statistical analysis of the intradermal reaction to different concentrations of avian and bovine PPD tuberculin

.. PPD-B PPD-A

Sensitized pppyr.U)

group 100 75 50 25 100 75 50 25
100 - - - - 5.5%* 42** 4.7** 6.0**
75 - - - - 6.9** 5.6** 5.7+ 8.3**

M bovis PPD-B
50 - - - - 5.0%* 3.5* 47** 10.7+*
25 - - - - 2.6* 1.7 2.5*% 4.3
100 5.3+ 6.1** 5.6** 5.7** - - - -
75 8.4** 8.5** 8.9** 11.3** - - - -

M avium PPD-A
50 19.3*+ 22.1** 13.6** 131 - - - -
25 9.9*+ 8.8** 7.0%* 7.6** - - - -

*+:p(005, **:p(00L
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Table 3. The results of single intradermal cervical comparative test, IFN-y assay and macroscopic examination for the single in-

tradermal positive reactors

Single Comparative test(mm) IFN-y assay (OD at 405nm) Gross lesion
No.  intradermal (tubercle

test(mm) PPD-B PPD-A B-A PPD-B PPD-A B/A® formation)
1 8 26.30 0.35 25.95 1.671 0.153 10.922 +
2 7 4.60 0.00 4.60 2.035 2.279 0.901 -
3 7 8.75 190 6.85 2.065 0.315 6.556 -
4 8 14.50 7.60 6.90 2.057 0.340 6.050 -
5 10 6.25 245 3.80 2.097 0.498 4211 -
6 11 9.60 1.05 8.55 2.116 0.443 4.777 -
7 8 67.75 6.20 61.55 2.010 0.464 4,332 +
8 10 540 215 325 0.574 0.402 1.428 -
9 8 14.60 4.20 10.40 2.067 1.403 1473 +
10 9 17.10 6.40 10.70 NT¢ N.T. N.T. ~

a: the difference of the skin thickness between avian site and bovine site((PPD-B) ~ (PPD-A)).

b: the ratio of OD at 405nm between PPD-B and PPD-A((PPD-B)/(PPD-A)).

c: not tested.

St L ZAL A4 2ol ChEt B|BIUHAL, IFN-y A
Ab Y RALAT H|R : B2t AAF AR FRA
71U A9 PPD-BS} PPD-AZHY] §o4 AAZTY
(PPD-B: 50T.U., PPD-A: 25T.U)¢} Lesslie er al7} 3 &
% FEE 1ste ddg AN FH$E Yed
105¢) W] ZBYZHALA PPD-BE 5,000T.U., PPD-AE 2,
500T.U.E A&3tqd N2AIZHE Sty xjolE gatst
R 24z+e] "M IFN-y 44 Z& IFN-y EIA kit
ojg3td +ANE BAsY o o]E NAE L5l
F8 dndelAx 2Y AHHFE SuHe ARy
THTable 3). H|ZHWHA} dhe ZF 3mm o] 4ol
T ol EF 959 U H FN-y FALE AAg e &5
ZY YAHOoE Yehton BHA AAFHY §oHF
278 B9 AAE 3F ¢ th(Table 3).

@

24 ZEHA &> FEESo| PPD-BY JUYHYF
o 3 FHHEE HAhe Ao| Jejs] $¢ EAA
I gtk ol & H Kojuhg o) AL oy 7, =
F29F 4, 97 4 ¥ (dermatitis nodosa), §7 o E)

&t vlo]@ute|glo} £ Norcardia, Corynebacteriae, Acti-
nomyces 59 g &M o|gHS, w g wEojutg
€ HojE UREY HAE PPD-AS] A Hujure
< uvehiie] PPD-BY disiME @4 @& syt g
Begh,

g3 ol ol 4 PPD-BE o) L3l 2ALE B3,
$2Ye FYEHA F& $79 8~12%7 SYHYHA
X FANEE JEAATT, o g gL
2ol B2 43 olYAs o= Gd I HAY o]
Eolut-g-g Fold £ e v @A yADy & AAsn
At o199 FHEE YtEL 05-1%71 JYAukg
€ Bo u|Sojutgo BA7} 2%A 32X gL Ao
Uegt adnz ol yadgdME A 3
FHE 983 A 23 FAES vagpidyge
Hgsta glon” B, 55 FAAE FAME o9
2ol Hgsta Yk, oA oj 83 Y& v Yy
Al PPD-Bol| 9@ sujytg-o] H]Eojutg2lz] o
Ag WY F Qe ErhE 9ol o o] Ay
& ALg3he E el A PPD-AE AE3tn gtk &
3 Hl muF Ale] A48 PPD-BS} PPD-AS] H7}E Y
gl g2 F4stn Qed, 929 39 PPD-BE 5,
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000T.U., PPD-AE 2,500T.U.§ H 431 Jlow’ ydg
ZdAE 47 2000T.U.E H48tn o & d7d4
T 844978 z¥AY7eE #AANU 7YY
PPD-B¢} PPD-AS} =& Zaldtd i34 ¥ 97}
€ HEE 2 vasyzsd AT gzl
PPD-BE 5,000T.U., PPD-AE 2,500T.U.2 Vel on o
AL %99 PPD-BS} PPD-A G7h 23 2ioh.

2 A7dA FAE sy A9 8ty 4y
A4 27A& B9 AAME 30%0lUth o] %A 4
Ao A HA97F 32 49 977} AU F 3
o dE £Y %Al Yoy BEHA gL FE
Adon hxv)d Wil UF Fopx FUoR HF
&5 U2 T AL $HYF o]9 ¢ vto]Fute o}
A FHEdY U 9EY £ A€ wEy
FH299 ¥ FR¥X FEXE +29 W
g8 glon Hatrt A $TAN BYL 4T Ue

T AL HFolirgo] old st5Ao] Boeld 284
TAHA o ANAY YAL BAdA £ &7
oA Fyaert GeEhE A2 uSoited sHeA4e)
Yol AAY £4& fdstE 80 € £ A9 A%
o] A3 ¢l Agtyoletd 100%9) S0l uRAE 7l
ok A ABYHH AdYew olgY AGA LS
gAsrle Ebsdy 9] 742 89 Alejde
ME i EE A3E 298 + Jong a1 RYINE
of 83t} &t AdgY +54E AXngE
I RAVNES A Ad 2 22 A FaF AR
2 243z AT BAVNEY A Aok A
o &, T BA7)EE o & A A9E A
AEL o Bo] Zohd £ AT Ao HA Y&
AAE g AAE 198 7HeAol o Eold).
2 dFdA e g dA $4S 1059 vz
HALNA 25 3mm o] 4}e] FAAE Bt o2 B
& FAH LA L g YN E FREEH 1}
A7MA 2 el Ud +FF UAAD oA
a 1&EE 28 #okd AAA £ 1 V|ES gz
dof & AAANE AR oF A AitE A G Y(PPD-
B, PPD-A)YE o}9] 2837 HENE oo g EAA
H, FEAE, $FA FFAY, GAAY, FEANE F
o A AzxHA Y YA ANYE F712 AAE
ook & Holth 3T $FYAYYLZ Ny HAE
o] §¢ Fyo] 2MHAT. Wood er al & o] FAY

& oF9] 12,0005 ) 2 &% A3 71 e 93.6%=2 1}E}
Ue Fu2d JAdAE 65.6%2 Yelhdda B3
3t & A FAME DA RHAL FA S 959 IFN-
Yy ZAE S A48 d9 2% 248 g4z YUy F
Aayte] A7 A ddGRgA A FA4
&o] ¥ & Sy By, 3%, FAIE a8z
FHAR IR g2 At Zo] 14 gAY
AALY] G SS9 g4 S #3te 23 HAZ vay
WHALE A 83t Ao uiEoutgd 9§ AAH &
42 29 £ Yz Agsy @y PP Ad
A# =58 g AR JuPAYE dasiAY &2
&8 & v APl IFN-y ALY 3 ELISA ey &
Maste Aol a7dtta A

4 8

23 2473 3 2979 AFAZ FFA 7]
Uy oA PPD-BSt PPD-AZte] 5 =¥ Hujyhg Xjol&
ZASI f9A S ¥AS A3} PPD-B 5,000T.U.8} PPD-
A 2500T.U7L §94 9l Atol8 Bl HA Aol
Achp € 0.05). SLBRAAL F4¢ 1059 84 PPD-
B 5,000T.U.9} PPD-A 2,500T.U.8] ®/}2¢o 2 vjay
WHAHE 349 23 3mm o]4ge] uHeAE BYow
o|E%F 9% sl IFN-y HALE AAE 23 25 29
FolAet A2 Mzl P S 13 & %}
Ae R gEdfol dg 23 Aate H48 & QoY
olg] Agg HsiME ¥AH nest Yol A
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