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Abgtract: Fecal material from cattle, which was confirmed to be infected with
Johne’s disease by clinical and pathological symptoms, was decontaminated with 4% NaOH
and inoculated into the Lowenstein-Jensen media supplemented with 1% of heat-killed
Mycobacterium bovis. After 2-4 week-incubation at 37°C, typical acid-fast mycobacteria was
isolated. With the results of staining properties, morphological characteristics, the require-
ment of mycobactin for growth and the other biochemical properties, isolated mycobacteria
was identified as Mycobacterium paratuberculosis.

Female guinea pigs were sensitized with the isolates, and skin test was done with
purified protein derivatives (PPDs) of M. avium, M. bovis and M. paratuberculosis 4 weeks
after sensitization. Animals showed the largest reaction to the PPDs of M. avium and M.

paratuberculosis.
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Lowenstein-Jensen medium® =4

KHoPOy woeeeeneersenmantenaianiaraannsnsaniinenie s e 2. 40g
[ LS 0 JEY ) ¢ P IR O USSR 0.24g
Magnesium Citratessre-r-re-rseeermirmermrierienns 0.60g
Asparagine ................................................ 3.60g
Potato flour ««:eoerrrersermmmiiiniiicnaanaes 30. ()()g
GIYCELOL st erereeneesrerienreereseniet e 12ml
Distilled Water:-«---e-esseesesrarrarsrvromronrrorans 600ml
Homogenized whole eggs- -+  ereieeariaeninne 1, 000m1
Malachite green(29% aqueous) - --«reeeereses 100ml
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AR 15mlE Aeldlel. o] AydL 37°C 30%3 A
A F HClz F4e] sA &3 5 4000rpm 30%-
7t AR AREE A9, ANEE BEFHFS
mle] AL-F3 Hg FAMA] 0.1mld Ex 3 F3}
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2) Catalase M= : Tween 80-peroxides (10%.
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3) Tween 80 E3|s : M/15 KH,PO,-Na,HPO, bu--
ffer(pH 7.0) 100mls] Tween 80 0.5ml, 0.1% neu-
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7tk A 8§ 2A8le niacing A 5& 7 4EkE
=},

7) NaClof] ci$t &4 : NaCl& 5% = A»1sr L-J/
Mdl| 3-8 3§ A Fsle 37°C 457 wofFataiAl A=y
A ARLE 245t e T nEE(5%) NaCle] «
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Fig. 1. Clumps of acid-fast bacilli were shown in
the fecal sample from a cattle with clinical and
pathological symptoms.

Wl Aol A& #lof 254 FEE] Mycobacteriume 7
Hq Agg FAYF Yo, L-Jsb L-J/PCul =)ol
Ax Wk 12F 09t ASE  Mycobacterium®] H5-& 3+
ag $ 49y, &9 L-J/MPCHl| Rlo A & Mycoba-
cterium® A 7ol v shubslzm L-J/Mu] X A ¢} 32
o] th8] Aol wbslAle @kl ol2A FE R
HiEEYE Mycobacterium-S #1fi5-#sll mycobactine]
agg & & dRes o F skl SiEd L)%
L-J/Ma Rlell #] gl oFatd el Al o ] oFoll A & L-Jel) 2]
A Aol A=A gsozd Fed FaA A
F-& mycobactin k7 MEY S 93+ (Fig.2).

SHER HIBEMEY EEERAZLE DREEY 73
% 2~3Fd o= BRHREA AL 8~10d o]l 2n, 7]
o] YAR F 3~4Fzhe o wloksid ol B A
g Ae AT+ Aghch. WorEs) (2~4F)9 Aot
2 g FAoz HFsgsle] Fofeol &zt &I L
el g et okl el Al whel Wt A A
Az Az JAFF 5P4¢ et

AWML Heatd sl AFE HEE A% i
@ Ash mRE EFEHETY ABESES 9d9e
Fd3t 277 Hha Ages 95 ®ok(beaded
form)9] AF= 7HE FAARAH(Fig. 3). A Ee
A& Auramine O @432 FBrlF o2 37

Ve | LI

By S

%

Fig. 2. Colonies of isolated acid-fast mycobacte-
ria on Léwenstein-Jensen medium supplemented
with 19% heat-killed M. dovis in primary (left)
and secondary (middle and right) cultures.
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TFig. 3. Isolated acid-fast mycobacteria on Lowen-
stein-Jensen medium supplemented with 1% heat-

killed M. bovis, stained with Zie_hl-Neelsen stain
(x1,000).

Aoy Mycobacteriumsl FAAQ W& FA 3
£ uge.
AWM E(eBHERRS ( L-I/MA A 29 Him
A skt 444 AAse Table 13}
Z& AsSE d9¢h. SEEMES LS4 mycobactin
& a-F3tgdar catalase® A A Ed], o] catalaseq
pH 7.0 4 68°C 20% 3 A4 A sld = a3l A] &
skeh. Tween 80% Wof 4847k 98 ¥asggst. =
2V £ A¢alA A A urease, niacin, nitrate ]
. tellurited] @%, 43°C ® 18°Coll A & A Ao X,
;5% NaCle] &3 L-J/Mel A9 A3 54 «7A
HA4E 2% S4olgl=H(Table 1). ‘
7l ool AR : 28 & 8§44 mycobacteria

2 AVe ARAFm 4FA  Fe] M. avium, M.

bovis, M. paratuberculosis % 3%¢ PPDE 71J9g 3

Table 1. Biochemical properties of the isolate
(M. paratuberculosis)

Mycobactin (M. bovis, heat killed) +

requirement

Production of catalase

(semiquantitative) +(60mm)

Stability of catalase i

(at pH 70, 68°C for 20min)

Hydrolysis of Tween 80 +

“Urease production -
Niacin production -
Nitrate reduction -
Tellurite reduction -
-Growth on 5% NaCl medium -
‘Growth at 43°C -
‘Growth at 18°C -~

Table 2. Reactions of intradermal injections of
purified protein derivatives into guinea
pigs sensitized with M. paratuberculosis
suspected isolates

Skin-test antigens Size of erythema(mm)

10 T.U. in 0.1mD) 24hrs. 48hrs. 72hrs.

M. avium 15.24-2.6 11.0+2.5 9.5+1.8
M. paratuberculosis 12.9+0.4 10.9+1.0 9.9-+1.5
M. bovis 7.9+1.3

10.5:1.4 8:4+0.7

Hell 47 3 Fatd Abge] A= A, T
Ay A2 25 Adginwn-g Jebig e M.
avium3t M. paratuberculosis PPDel| dlslq 73 &
kg 9a¢ wg o (Table 2).

£ ®

HBEAA A4SH e 444 JohnefFe] R = A&
Aelghe $5& 1960 ofn] AAsix ﬂ%ittﬂ,
o] ApAe] 19813k 19836l IR 2 ) A
WEBWe= 44 wng ¥ geuy. a3 kK B
2ol A RESRZ woAE M. Paratuberculos:sﬂ- R
F35 45},
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A, mycobactinfio 2 wlm= 2 BA%) M.
bovis JNEATERENS & 5ol A A43t Aol £} Mycobacterium
%A & mycobacting 2TdE A 2¥A g
A F Fo2 el M. paratuberculosis= myco-
bactin {K#FW: fHEO] 13589,

=4, #EEMSKE decontaminants]l 4% NaOHe o
2 REsla o] HHE HCl2 dhfisld- M. paratube-
reulosis7b NaOHol]l 9 ste] slasl & s adte
2 AR AHelvh. #EEHES decontaminant2 =
NaOH, phenol, benzalkonium chloride, NaOCl, An-
tiformin F o712 Aol AEH glor 2 F4
% NaOH¢l benzalkonium chlomde7]- Lrta ok
HA Q. 2ed 2 AT ehd 4% NaOH 44
A& A2 AL AL AEA FHAG ] 2H 2
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el A Foge & F Uk, & Akl HElA kel
W Z3ta3 8 gekete A& M. paratuberculosisvl =]
= st s Ad9E 2y A 4REAd AFELS W
A7t = X F-& FFe A & 817 AEelel.

A, A3 oksl malachite greeng 715k L-Ji3
W& 5 4 ¢lvl. malachite green& L-J&5ibel A -
¢ 5 e EABEAEY DEOEigels. v
Wdl =t} 2% 4894 20mlve} 200mlVE W& F
AE & £ dgded & FErdAe 100mlE HsEd
eh. 2ol fE 200ml FHETEAl AL 58 ARAY F
3] %l‘%l-ﬁ’ﬁ 83 qbeel] 20ml FRinEfl A #HEY
He-g el AEdE 290 dElx.

YA, BETHHHE Kitkel] &9 JE3FozA M.
paratuberculosisy} #Hrb 9] mycobactinel] iﬂ- A A
54 gt Ho] A5EE T Aolvh. BEMETY
M. paratuberculosisv} 53 =21 mycobacting 25
lipophilicg A o]y} . oka} A}ele] lipophobici &
Aol AAstA okt HEE e + e Aol
et Welx]7] =fEele}. '

MROEES 7H5A T 2 2dese Wiy
E 2= gleb. M. paratuberculosist COpll &3t 8-
o] ZARcHY, 297 oo PlEEHMY TEME =
715 Agsda g MY THFAHAA dolAe
CO% Hoygoz o]2sty s1gtt. Na pyruvate o
A M. paratuberculosis®] ¥ Zx3uY, o] 4
AL el A A% CO, a7F st Fol.

M. paratuberculosis®] HALERH HERl Al & F
9 mERKRe] ¢gvt. & PHREAA 9% HRAE
ol A 4HEEe] mycobacting &F&E Aol M. para-
tuberlosisZ FEsE A7 H A

Bergy manual®e] &7 354 catalase A&, Tween
80 ¥-s]A)3, urease AAAFY 2elx tellurite g4
ARow SR HRERKE ohd-& & 4 A
T SRl BREEEA 92 Hike®E Tween

80 F A ¥} tellurite FAAHS A& 5 4 3ot

2B Mycobacteriumd; A Fe] AALEBRY MRk [
—Fiffiel AAAE HEHel wtel w2 g myco-
bactinZiket o] 9 AedlE 2vhd AT 4 ek

AL o]-4§ allergy APl A G A H4{LEBfy &
B W SMEEEel M. paratuberculosiset AR A
ol AL FHarE = glel. o] EAlE RERBE
o gdelA MRS HHEF A AUyel A
Hojof & Aoz nlojAr,

#® L

EEK B o 2 uol Johnefiel o] &5 gleta ulof
e w9 #FE ASE 4% NaOHdeoz Heg &
Mycobacterium bovis®] Hr#hk FEHEBE 1% 3 715 Lo-
wenstein-Jensen mediumel] # F8ta 37°C, 2~4571
W oksbe] PR M-S Felskdel. SRR o
A4, Pe)drxql 57, mycobactin £ 74 & ¥ EH
A A 25k SREMES  Mycobacterium
paratuberculosis® SR sFch. ¥ SEEEo=w 7
gL FAA 7 a 45 F M. avium, M. bovis L M.
paratuberculosis PPDE s|ulut$-& AAZ Ax M.
aviumst M. paratuberculosis®] PPDel sl 747 7
T 4-$-& eI
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