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(Received for publication May 31, 1968)

In order to identify the Shimamoto strain of an atypical acid-fast bacillus, which showed
the similar pathogenicity for rabbits to that of Mpycobacterium avium, histologic changes seen
in the visceral organs of rabbits, pathogenicity for chickens and some biochemical characteris-
tics of organism were compared with those of M. avium and Battey bacilli.

In rabbits infected with the Shimamoto strain, epithelioid cell tubercles, which were
morphologically indistinguishable from those produced by the Kirchberg strain of M. avium,
were revealed in the lungs, liver and spleen. However, the lesions were a little less extensive
in the Shimamoto group. In addition, the number of mycobacteria detected in tissue sections
from viscera of the Shimamoto group was fewer than that of the Kirchberg group. On the other
hand, in rabbits infected with the Gamoh strain of atypical Battey bacillus, no histologic
changes were revealed in the lungs, and the granulomatous lesions in the liver and spleen
were in a very limited degree only. No acid-fast bacilli were detected in tissue sections made
from viscera.

Two chickens each inoculated intravenously with 1.0 mg of the avian strain Kirchberg and
of the Shimamoto strain died between 18 and 45 days post infection. However, none of the
animals infected with both mycobacteria showed the evidence of disease on autopsy. The viable
units recovered from the viscera of Shimamoto-infected chickens were a little lower than those
of Kirchberg-infected ones. Histologic descriptions of the infection produced by both mycobac-
teria were quite similar, whereas liver and spleen involvements were a little less extensive
following infection with the strain Shimamoto. In most instances, acid-fast bacilli in tissue
sections from viscera were negative for the Shimamoto group, while positive for the Kirchberg
group.

Two chickens each inoculated subcutaneously with 1.0 mg of the avian strain Flamingo,
the Shimamoto strain and the Battey strain Gamoh, gained weight and remained, throughout
the period of 56 days after infection, in apparently good conditions. In none of the chickens
were lesions found on visceral organs at the sacrificed period, and cultures from them were

almost negative. A remaining chicken infected with the Flamingo strain died 103 days after

* From Department of Bacteriology, Hiroshima University School of Medicine, Hiroshima,
Japan.
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infection and produced some tubercles in the spleen, from which a considerable large number
of colonies was recovered. A remaining chicken each belonging to the Shimamoto and the
Gamoh groups survived during the study period of 112 days after infection and none showed
gross signs of infection on the visceral organs, from which no bacilli were recovered.

The Shimamoto strain gave a positive arylsulfatase test by the method of Kubica and
Vestal (Amer. Rev. Resp. Dis., 83:728, 1961).

The Shimamoto strain, 10 strains of Battey bacilli and 4 strains of M. avium were studied
for utilization of 14 carbohydrates in the presence of glutamate-nitrogen, according to the
method by Tsukamura et al. (Iryo, 21 :703, 1967). In respect of utilization of glucose, man-
nose and fructose, the Shimamoto strain was similar to Battey bacilli,
showed a pattern of utilization of sodium fumarate and sodium succinate, which differed from

whereas the organism

that of M. avium and Battey bacilli.

In summary : A mycobacterium, strain Shimamoto, isolated from sputum and resected lung
of a man suffered from pulmonary and pleural infections, has been classified originally as a
Battey bacillus (Sato et al.: Jap. J. Chest Dis., 21.856, 1962). In the present study, the
authors disclosed that the virulence of organism to rabbits and chickens rather closely related
to M avium, while some biochemical characteristics to Battey bacilli.

Consideration of these facts led to a conclusion that the Shimamoto strain may be a my-

cobacterium in range nearly between M. avium and Battey bacilli.
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FH A L) BE L B E © Group III
Battey & Oy 4 Finf T 5K FEMY Yersin EKHE
REOHI VBRELIcL 25, ZhAFEEDOEDN L&
Dk, ¥ OEE—IT Battey BREICIRAINRTWS
L ZAHDIREKD 3 F ) BB UHIRYE L
LICDWTHRE Lo

ZZT, SELZDIREKKEFCRETT, Fhizk
DTBRINICY 3 FOARDOKRBALENTR, —v
FYRRTAREMNEL SO 2, 3 DA(LEMERICD
WTHLLBELEDOTUTHET 5,

il

RBMEBROTICHE

1. vHFORBOFRBAGKFENTRE ORH: IB K
%, EHAYTs Battey B4 #K LU Y BIE Kirch-
berg BkD#& 10 mg/m! AHKHEHEFHEK 1ml © %
RAEECL VR I1CRT LS EMRDOAR ORIy 4 ¥
DR DOFREABEAF B b OB IR E O3B 1R
HEBREF L1

2. =V FPVRKNTHREED #HE: © BIRPIEE
B—IBAFR: U + Y B Kirchberg o 1 mg/ml
AR BEETFERD 1ml % 2 [{FO04kE 1kg i
BOHED=v + ) DETHIRNICED < #E, @ KT
B —IRAkk, Battey B4kl X OtV B Fla-
mingo #k® 2 mg/ml £IEKHEEFHERK D 0.5ml (1

mg) % 2 PFODHKE 1kg FiEOHEDO=v } Yy DET
BT &R,

D, WFXEE1EBGEORELTR, FEFEL
Tob DIXEOME, ¥ TEBERTHRIELL,L DD
DTS BEEF LIV 16 BECEK 1 PELERLIHKL,
AR OV TORRREDEEDEERS IVER LD
DEBBITHERELZTIR, BECBRAEERTIIZOR
BRABENBRFY L bbb T2,

3. AE{LERHERORE  IBE KL SO BEKk L
LT}V BB 4 #%=Flamingo #, & 5B 59 #, E 38686
Fkds X O% Kirchberg #k7c 500 Battey B 10 #k={4%
Bk, LHE¥, PR P28, PT7#, P23tk P25k,
P39 ¥, P42 BB IV PAT D7V —AHNLT 5T
~ A (2BME)Y ¥ L0 glutamate # N & T5 7'
2 — AEt 13 O RKHFIREEY % FA~T,

£ B K &

1. v ¥FONE O FRBEABFHFTR (Z22R):
fi—IgA ek, bV EIE Kirchberg # 7¢ & UV Battey
HlEREEEHO VTRV T S H 5Tk
BEDOIEE A bhizizs, B ERMRES D, Fic
FhBRAI R B 7c 0%z Langhans BIE D & Hivic
bDLHOT, ThoMERMICEMRERIRELL
RO tedl, e EDREDOBE TRIBERKIC S TS
Y LBRYD L 5 Thoto F—lBAk, Kirchberg ik
e OO EEKR B EEROVTRICEK\-T) Langhans
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Pathogenicity of the Kirchberg Strain of M. avium, the Shimamoto Strain, and the

Gamoh Strain of Battey Bacillus for Rabbits

1.

Summarized data on the previous report!)

Increase of total
bilirubin in serum

| |
Number Inoculum size 1Survival| | Change in | Yellow- (mg/dl)
Cultures of . . ‘ time Fate | body ingof ———— —— —
animals (Viable units) (in days)‘ | weight (g) : ears LﬁDays after “‘fec“‘m‘_
| | R
" 29 | ! i 0 | , ,
M. avium | Kirchberg | | 64.6x%108 21 Died a0 1+ +0.8 +1.6
30 16 1 —630 |+ +3.5 /
[ | o ! . | B
shimamoto | 21| loaxie 2L Killed —250 - | +0.3 ‘ +0.6
22| 19 Died —260 + +4.0 /
- i ) . ‘ | ‘7
Battey 1 ‘ 21 | Killed | +100 — | 404 | 404
; Gamoh 16.2x108 | ! \
bacillus 2 2 " | +280 — +0.3  +0.3
Blood culture* Visceral organs
Cult e —
o DR | aer | Visbie vt trom 10 ench ]
14 ' 21 | findings Lungs Liver } Kidneys l Spleen
Iy avium’ Kirchberg | L — | 294 X108 128X 10 140.5x102 | 242.5x10¢
' , # | s — | 37.5x10° 296 X 10¢ 56 X102 l 295 x10¢
Shimamot 34 | 26 | — 64 x10 34x10° | 48 |13 x106
amoto
174 1 - 15.8x 102 14X 104 61 |77 X108
_ e | L . _
Battey | gaon | O i 1 i - 11 138 | 1| 239
bacillus T T 10 167 | 2 : 226
|

* Number or amounts of colonies

Table 2.

Pathogenicity of the Kirchberg Strain of M. avium, the Shimamoto Strain, and the

Gamoh Strain of Battey Bacillus for Rabbits

(2. Histopathologic findings of visceral organs and acid-fast bacilli in their tissues)
Number of Epithelioid cell tubercles Acid-fast bacilli in tissues
Cult .
oitares animals | y,,.¢ | Liver Spleen | Kidneys| Lungs | Liver ! Spleen |Kidneys
20 | 4 | # | # |~ | # | # | # | -
M. avium Kirchber
Bl a0 + # # - + W —
. 21 + H +H - - + + -
Shimamoto
| 22 L H + - - |+ + -
. 1 - + + - - - - -
Battey bacillus Gamoh E

HEMRSIOCELEMRE S 2 A 5 h (BE 1D,

Kirchberg #k#fEd No. 30 T BEMLA L L7 AY,
FEEERZE ORBE (21X Kirchberg BREESIB AT >
HBEBDIEA A bic, B—ik & A ¥ 2fEJFEN
LPNT L bR DT, 727 Kirchberg gkizffid No.
29 DB LKEKAEPICAOBOE LR AR S0 M
M FEPRIZY v REROEFEHS A b, BR—IBAER,

Kirchberg ff¥s X ONHEA KA EEREOLThITk\ W Th 2.
Y vl ME, Langhans BB Mifare O B
WRakEEih A o (BR 2), Kirchberg thizfio No.

¥ X ORI, B

1) HIRAEERE

6 DRTILEILE LD, MBEERREORE X

Kirchberg BEBESUB AR > HEAKRREDIRTH 27,
Ki-ABAENONBEEmH 2w T AR B L,

Kirchberg fhEfE R CIRIBARMRERRIC RT3 L O L FF

CEROBHHML, Bl bE

M RTed, EEKEERETRARC KT >EOSR
12K A bR DT,
— 7 MYk AIREME

a) AREOFIRATR (L3 51 (IRAHB IO MY



304

FIEE Kirchberg BREEEDWTH OB I B\ Th o

H DIEEDORA I A bhiops, Kirchberg Bk Ci3E#EE
#%24 HEF LN 18 H BICHIE L=k LT, UEARE
TIXRPENT, FRTH 45 HEFR X388 HEIZ 26
EHFEIR LI, L, WThOBEMOREEIC S B Hh
ZEBREES L A 5N B X 5 IR iR e d DT,

b) ALY DEBRTEENE (K428 . I,
B, BRIOBL Y OBTEHEEM X Kirchberg £ T
ZTRFR 10°~105, 105~108, <102~10° 35 X% 10°
D order THODORH LT, IBEE TIXEFR Fh
10%, 10%, <102~10% ¥ X O% 104~10° @ order Tk
T, UEAETIE Kirchberg #icHRTED L 4 450C
Wy, TR ThieRhi h AEWBTABEBME
bhice

c) AROREEKENTR (X528) : H—IBX
HEEHTRELOALRIC L DL, et No.d D
BYHOMCHEFED Y v ROBHE L MPIIRRER &
NARLNICDARTEH DA, Kirchberg grEEERci3d
B bERIE R ERESEA bR, FF—F

Table 3.

B 43 B8E

hORBOF b £ ST FFHRROZEMR & EMilao
s O ERMlaE SIS A R (BES3) 25, &
HERE ORE IR A kB &R T Kirchberg £k 84
BOThITHARThic VBB TH O, T DfbiRAkkE:
D No. 4 ODFTIZ LR L-ABREDIZA I BED

Y VAERE XUV R AMOE EFMROMIER LA LR
foo B—I3 L A ¥ 2OEBEMIELERIA ORI,
tro TotiMBEAKEBEE D No. 4 DBICBE T\ LPEED
) VUEREE L WREBH AR b, B—Kirchberg
Bk L CIBRGABERHEOVTCRS VT Y Vil
DEMR L OE LRSS » A bh (FE4), Kir-
chberg ¥kgfED No. 2 DR TIXEHER(LE b DT,
FESEREDOREI—BRIBEKCE W TEP L IR
MTHol,

PO AEAN O HIELEEI Kirchberg PREERF TiX
No. 2 DBE#BWTULTRTBETL D2, ARk
BT, 7272 No. 1 OFFICiEUER A bR icicTE
Dot

2) KTEEN (Rk62R) HEEHK6 B KT

Pathogenicity of the Kirchberg Strain of M. agvium and the

Shimamoto Strain for Chickens

(1. Survival time, body weight change, and macroscopic findings of visceral organs)
Cult Inoculum size ‘Numfber’Survival Fat | ngz;f ! Macroscopic findings
; gl ti A
itures (Viable units) lani?nals '(in 1gzieys). ae ‘ w{'ég)ht | Lungs | Liver }Kidneys Spleen
M. avium. Kirehb 87 55107 * . 24 | Died | 330 | — - ?
. avium Kirchber . i
v g | ] 18 | » 00 | - - | - -
3 45 ” 50 - — - -
Shimamoto 103 107 L ' |
X , 4 ] 38 } i 290 l= - i = -
Table 4. Pathogenicity of the Kirchberg Strain of M. avium and the Shimamoto
Strain for Chickens (Intravenous infection)
(2. The viable units recovered from 1.0 mg of each visceral organ)
Cultures N::;l::;l:f Lungs Liver Kidneys Spleen
o o Kirehb ‘ 1 28 X104 46 X108 37.5%10? 55 X104
. avium irchber
€ 2 64 x102 42.5x10¢ 85.5 42.5x10%
. 3 48.5%10 | 11.2X10° 28 32.5%108
Shimamoto |
4 60.5x%10 16.5x 103 23.5x10 18 x10%
Table 5. Pathogenicity of the Kirchberg Strain of M. avium and the Shimamoto

Strain for Chickens (Intravenous infection)

(3. Histopathologic findings of visceral organs and acid-fast bacilli in their tissues)

Number of |

Epithelioid cell tubercles

j Acid-fast bacilli in tissues

Cultures |

animals —L‘:!;S ‘ Liver { Spleen ‘ Kidneys’ Lungs Liver i Spleen ‘ Kidneys
T e e Sonen, Jnes | bver | Speen |00
| 0
1 | I _ i
M. avium Kirchberg + 1 L Ht J H #o ! +
2 + # - + o o# -
5 i e
Shimamoto \ |t H ‘ ‘ |
EEE I N N e B
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Pathogenicity of the Flamingo Strain of M. avium, the Shimamoto Strain, and

the Gamoh Strain of Battey Bacillus for Chickens (Subcutaneous infection)

S ! I f .
2% Inoqulum Sl\lr;_/al bog;l;s:is:h(t)(g){ Visceral organs
Cultures f-és (\;ilggle t(iir:e Fate 2?%2;{;2‘— Macroscopic‘ findings ; Viable unit.s (1 0mg)
ii units) days) g 56 ‘ 112 Lungs Liver Ilegysl leen Lungs’Liver Krlxg;vs Spleen
i | I |
1 i — el ==l =1=1=1 18
M. avium | Flamingo 22.2x%107 56 'Kllled 610 4 S l
2 103 | Died 970/ 690% ? | — - | + — = = 645X10
. 3 Killed| 300 | — | = | | | | |- =
Shimamoto 30.6x107| 0 Kille - | LT
4 12| 7 1002240 — | — | = | = | = | = | =] =
— e el e —
Battey | garoi | 5|, piqor| 96 Killed 1,260 | — 1 — | — | — _)_I_ _
bacillus 6| 0% mz| v 1 1,0702,400 — | — | — | = | — | — | - -
* Increase of body weight at the death time T o
Table 7. Some Biochemical Characteristics of the Shimamoto
Strain, M. avium and Battey Bacilli
Cultures Arfylts“l' - < ;Jtilizatim;odf carbohysdx;lates in th; Eresence of giutamate—nitrogen
_ atase grt.)piqnate o;;yruvate os;mcinzﬁe _oa.getaLe "\Vjiqmgrgtie‘iMannose ‘ Glucose k Fructose
| i
Gamoh + + + ' — : + — | + | + \ +
Ueda + + + - + - o+ o+ ’ +
_ | Kohfu + + + - + - + o+ I+
Z | P2 + + + - + -+ + +
g |p7 - - o+ = + - + + 1+
> | P23 + + + 1+ + - o+ + L+
3 P2 + + + = + - + + 0+
P39 + + + | - + 0 = o+ =
P42 + + + | - + | - + o+ 4
P47 + + + o+ + - + o+ 1+
Shimamoto + + t + } + + l + ’ + l + \ +
8 Flamingo — + + | - + — — ‘ — } -
-3 Nagoya 59 — + + } - + — — i - | —
® | E 38686 - + + - + - - 0 - =
= Kirchberg — + | + — + - — ‘ — \ —

None of sodium (sod.) malonate, sod. tartrate, sod. benzoate, sod. oxalate, sod. citrate and sucrose were utilized

by any of the strains employed.

BEEOHIMOBEL b Y HE Flamingo i X DA
A BB S\ T Battey BETEAMKEERICHT S X
Db, XoAdiehotedl, ThTHigds, it DM
NaEbht, L TERREIR LA L NED =7 } Y
DABIIEA LI CEBET L ADN 5 X 5 B LR
LchDREETHD, EFRIHOEBRTIE®RD
R A LB E O, IBERBEE L OTRARER O Y
DEF1IFD=v b Y T, HEME 112 A B OBREIKR
FICIITHE4EIL, EELD 56 BEIZRIAER LD 4
BRELWHIME R L7, Flamingo #k B D Zutiic
ELHMA L 103 B B Lico PO AR
BARK S LOBEKTRIASRT, FhXhlbh Oy
ERETRET LM TH o)A, Flamingo BT
BDIMEZRER AR DR, Fh XD 645 2 DEHEORT

FEE»E LRI,

3. AALFEMER (7 EM)

1) 7V—AHA7 75— IBKBITP7 bk
fli> Battey B & RHEICAKBERIEAMNBETHL DT,
DEFDEMETHDI Y RHEL B0,

2) Glutamate % NJF & 35 R FIREE : IRAH
1% sodium (LAF sod.) malonate, sod. tartrate, sod.

-
—

benzoate, sod. oxalate, sod. citrate }s X (N sucrose
» FIFHE3, %7 sod. pyruvate, sod. propionate 3s
X O sod. acetate XFIHTH WL PV RE B
LU Battey B fa]458.5 & & AlXlehDfeds, Sz
—R, RV —ARIVTALZ = A¥FBETHEICE
Tk Battey BGEBI LRI R A Shuice L LA

5, AEHIL sod. fumarate 35 X ¢ sod. succinate %
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LHAAT L2 — v RLICATE, FPIEEE DL
53%< D Battey EFkL BEYRIZ L1,

REMRER

U YT AREES M) BMECEMULFTREE
L7CIBRkORB Y oA L L5 LT, FRiT XD
TERINY FFORBORBABFHFTROKRL D
T, Bioxho=v b Vi 5KEREREKLS 012 2, 3
DELFERERITOWTHFELLBRLIE A, UT
BRD X5 I B B shic,

1) vHFORBTBRIN-EORBASFIR
LT, IBREREMERTY + Y AUE Kirchberg ik #
BRI 23D L EANCIZS EX RE Lo il
BRSNS, R IOBicabhnich, it
DEEZIBAKEERICRTEI L L X VBEBOET
HY, TICEBHOWRBEDS X Y Plerol, B, &
Rf97e Battey B THBWMAERTIE, HTRELIADL
T, F B IVRCST 2 EEEREDRE bIBA
BB 2 LD S FE WV ERTEH B 1EM D T,
ABAROTBE b TH D,

ELORREECHRE LIV IBRKEEO Y 4 ¥ D4
R G#EBEOHE, MELECYALCVE NKRBIV
RO EERTEERNEE L v HIET 5L, BXkO Y
YF 35 EFEE L Y AE Kirchberg #k & Battey &
FERE DIZFFMIZMLTH DL D TI VWHETH
%o

B, IUARSY 3+ Yy HE L Battey 2 D<w v AR
T HREMYEADS L L, 103~10% order D
VEBEEOBACIFCHFTAEDOMMT Y HED
HCELL, O Battey BBy Rz LA #|EL
T, LZAT, ZOBRIBKKTIIRBEEHEEOSS
T D DEFEHYRLED, PBREEEOS KT
HHFPAERI NV BECR L TR O—@%lok
SERTWV B,

SEDR ~ DIRERD v 4 FIT )T BiEEE ORI
(ZEHE 10 mg (BfEABHEAL=10. 2X 10°) D#IRPIHEE
ERRVLRTE Y, YEEERZIEIL ST, K
B bV REER XU Battey B OO v ¥kt 5
BHOERN LV —BHELLLIeDth- b ENIE .

2) =U FUVCHLUTIBRETS b Y B & Kirch-
berg fkTH & 1 mg DFIRAERC X DT HIE
INZERLICC 3BT, TR bORNRICH ST kst
FEEID I b b DIX M ThH O ST THEERE
R U TH27z2%, IREMRIEERE T Kirchberg prifE
HIHERTARI Y OERRTRBERIIS L L i
<, FIOWBEAMRFNC L E RIS ORE L
% A BMTHOEA ) Thel, BHEADHEEE
IBARRTIXIZ L A LBEMETH 27 DI2%f L T Kirchberg

B $£43% B8 E

BT, chi bz A YBiETH D,

iz 1mg OFTFHEBETE, b Y EE Flamingo g,
A k3s X 08 Battey BTHAEKREBEEFOV-THICHK
THhHEEEK 56 HRESH SEIEL D DR L, BE
ERLACEZAH1IPDO =7 + Y ORBICIIHE O ElE
oZbRlch Db, FLEFRIDVORTERE
LA YT Ok, L2 L Flamingo (kB Do 1
Fo=v bV IEEEX 103 H BCEEL, BiiiE
DEBFEE RO, ThX Y2ith ORDEEORT
REENADNICH, IBRKES XOHAKREEEOR YD
£1PD=v P VX112 BICELH4EFL, HBERALK
DHBARED R bhic b DiXic, F¥hfhihog
TR b A Kol

MEDKEL Y, BEAKDO=v FDiIZHTEENL
Y BB Kirchberg #¥s X U'F Flamingo #Ric i
L HFON, TR THEIRNERC TuIriktho
RREMET FET 5 L3500l

3) Kubica 5N X W BRI h 7YV —1¥r7 -
F—A «F A M Battey FE bV EE L OEF LEEFE
Te1FEL LTHREINTEKD, SEORADRHATL
by BB Tk, Battey BETIIEEM L 5 FIEYE
FLxich, IBEETE, ZORGEBETHLOTION
Tik Battey EICEUOBERRL I,

B, AT 69 (3 glutamate # N{EE LicBEDE 10
BORKIHFIBED R Z—vick>T Y HEL
Battey B ¥ DEFINTEETH O LB|E LT 5 A,
SEDHK 4D glutamate % NJE & 355 14 O RAk{L
WHRREOBRFERC I, BAKIIV2—R, <
V) =ABIV TN b= RAEFIATBEIT W TIX
Battey B LT 7ons, 5,
¥ X O sodium succinate #FIf3 % 4% — vERFELE
BT MY HER X O Battey owTFh e 3 5408y
izl

P EDR B BEERTIUE, €S2 X ik
ORI RERE B8 DR & OIRBRE L b 4 8 X
, —IG Battey WFICHREAINTEIBAKIZZDOY
FEFELC =V b VT HH N T Battey L b b
LA MY HECEL, il 2, 3 DAELFEHHERLD
FTHiXL L A Battey i E U LTV 5 & & 235001,
CRHDZE X hThUE, AR + VBB L Battey
B OEhichiiBT 5 1 BEk TV L B
ha,

sodium fumarate

ARXDEGD— IR 43 1 4 A4 41 [0 B & MB
FLBEITR TR T LT

GRS BRIz oW T SR i W KB K
FRIEBH R FERETABE S BEEHER L T o)
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(Kaoru URABE et al.)

Liver of No. 4 Chicken Inoculated with

Fig. 1. Liver of No. 21 Rabbit Inoculated with Fig. 3.
the Shimamoto Strain : Adhesive Epithelioid the Shimamoto Strain : Discrete Epithelioid
which Caused Cell Tubercles, which Casused Disorder
of Local Tissue Cells

Cell Tubercles in Acini,

Discorder of Local Tissue Cells
% 400)

(Hematoxylin and eosin,

(Hematoxylin and cosin,

v Y 5 &
%
ey
fF
5

Ay,

Iig. 4. Spleen of No. | Chicken Inoculated
with the Shimamoto Strain : Discrete
Epithelioid Cell Tubercles

Fig. 2. Spleen of No. 22 Rabbit Inoculated with
(Hematoxylin and eosin, x100)

the Shimamoto Strain : Discrete and Adhesive

Epithelioid Cell Tubercles
% 400)

(Hematoxylin and eosin,
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