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Various studies have been carried out on the epithelioid cells regarding their morphologic char-
acteristics, origin cells, inducing factors and the role in tuberculous lesion. Recent advances in bio-
chemical technique made it possible to isolate the purified cell wall fraction of tubercle bacilli, using
which many studies to form epithelioid cell granulomas in experimental animal were conducted. In
this symposium, histogenesis of epithelioid cell granulomas were discussed by 5 reporters, not only from
the standpoint of cell wall fraction of tubercle bacilli but also of the non-tuberculous granulomas; beryl-
liosis, sarcoidosis and sarcoid-like reaction in malignancy.

The minimal unit of adjuvant activity of tubercle bacilli was known to locate in muramyl dipep-
tide of cell wall skelton of the mycobacteria. Dr. Tanaka reported that the muramyl dipeptide may
directly, not through specific immune mechanism, induce epithelioid cell granulomas in the regional
lymph nodes of guinea pigs when injected into the footpads in oil/water condition.

The granulomas appear 10~14 days after the injection without sensitization by cell wall fraction.
These results suggest the possibility of clarifying the mechanism of epithelioid cell transformation at
the level of molecular biology. The following problems such as cell membrane receptor for muramyl
dipeptide, direct evidence to form epithelioid cell from macrophages in vitro, and the species difference
on epithelioid cell formation might be the subjects remained to be clarified.

From the viewpoint of tuberculous inflammation, however muramyl-dipeptide in the my-

cobacterial cell wall, might not be a sole factor of the formation of epithelioid cell granulomas.
As it has been pointed out by many authors, epithelioid cell granulomas are formed under
hyperimmune state, being contrast to the exudative caseous change in vigorous infection. Dr. Mori-
kawa reported muramyl dipeptide conjugated with mycolic acid (mycolyl MDP) provokes typical epi-
thelioid cell granulomas in guinea pig, especially in the animals sensitized with tubercle bacilli, showing
that both of allergy and MDP may concern to the in vivo epithelioid cell granuloma formation. He
further demonstrated that lymphokine obtained from culture media of sensitized lymphocytes with cell
wall antigen of tubercle bacilli, produced low differentiated granulomas, while typical epithelioid cell
‘granuloma when injected with mycolyl-MDP.. Experiments using thymectomized guinea pig revealed
some depression of granuloma formation by MDP injection, while it was recovered by the injection

of normal T cell.

* From the Research Institute of Tuberculosis, 3-1-24, Matsuyama, Kiyose-shi, Tokyo 180-4 Japan.
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Besides tuberculous granulomas, epithelioid cells are well formed by beryllium, which is a light
metal, in the sensitized individuals. Dr. Kasahara reported the formation of epithelioid cell gran-
ulomas using immune complex which was made in vitfro by mixture of beryllium sulfate with serum
of sensitized animals. Maturity and extent of the produced epithelioid cells, and the mechanism of
granuloma formation using immune complex should further be studied.

In sarcoidosis, the etiology of which is still unknown, the Kveim antigen specific for the disease
could be the only clue for approaching the pathogenesis. Dr. Kawabata reported the positive results
of passive transfer of Kveim reaction to the skin of healthy person by injecting sarcoidosis lymphocytes
with Kveim antigen in 5 of 6 persons, though none reacted either to healthy lymphocytes or to the
antigen alone. Meanwhile, the passive transfer to the guinea pig skin was not successful. The sar-
coid lymphocytes, cultured with Kveim antigen, showed some different attitude in viability and aggre-
gation from healthy lymphocytes plus the antigen, thus suggesting lymphocytes concern to the devel-
opment of sarcoid granulomas.

Sarcoid-like reaction, found sometimes in the regional lymph nodes of malignant tumor, are mys-
terious phenomena. From the nation-wide collection of the cases, Drs. Murata & Tachibana reported
that sarcoid-like reaction may be associated with any type of malignancies, and the frequency was
estimated about 1~29%, of stomach or lung cancer, and the 5 year survival rate after operation was
very high in cases showing this reaction. They further showed that the adjuvant granulomas experi-
mentally produced in rats were accelerated by simultaneous tumor transplantation, suggesting the
presence of immune mechanism in the formation of sarcoid-like granulomas in malignant tumor.

Finally it could be concluded that much should be studied further, in spite of marked progress in

the biochemical studies of the tuberculous epithelioid cell granulomas, as there are many other epith-
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elioid cell granulomas, similar in shape but different in etiological agents.
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Preparation of beryllium sulfate antigen antibody

complexes
4.2 g/d! total protein volume in anti beryllium
sulfate rabbit serum

!

ammonium sulfate fractionation
!
Crude gammaglobulin
!
Eluated with 25 coarse
sephadex G to gammaglobulin

\
Added to beryllium sulfate (BeSO,-4H,0)

l

Producted precipitates washing P.B. S. 2 times

!
Added antigen (BeSO,.4H,0)

20 times antigen excess at cold room

—
Suspension Precipitation
! !

Adjusted to pH 7. 2 using by IN HCL,"IN NaOgy
at cold room. Over night

!

Final concentration

(BeSO4 soluble immune complex )

BeSO, insoluble immune complex

K E 5

FF, R BT A BIE  0—FRE LTV VY 7 A (Be) fili
PSEBEBEFIC D L TRET LT\ %, Berylliosis 133
P8 D D BFIICE TSI S 505,
Z DBERRIGZE S Ay F 7 AL, U VSZFERAL,
migration inhibitation test H{FEM:ds X ¥ adjuvanticity
DIFFEREND Y Y v AFEDR Y ST HICBI LB S
DOEAENEETH B ENFHDOTEI, L LERY
T ARELOIMAFEZROBREIADRR W, £Z

Sensitization to beryllium compounds and others
(a) BeO (5mg/ml, 10 mg/ml, 20 mg/ml)
(b) NayBeF, (6 mg/ml, 10 mg/mi)
(c) BeSO4-4H,O (5 mg/ml, 20 mg/ml)
(d) BeSO, soluble immune complex (2 mg/m/,

5 mg/ml, 10 mg/m/)

(e) BeSO, insoluble immune complex (2 mg/ml,
10 mg/ml)

(f) Bovine gammaglobulin (5 mg/ml)

(g) Bovine gammaglobulin soluble immune
complex (2 mg/ml, 10 mg/ml)

(h) Pure agar (3%)

X 2

Histopathological methods

1 Light microscopy:
a Hematoxylin-Eosin staining
b PAM staining
¢ Azan-Mallory staining
d Elastica Van-Gieson staining
2 Histochemical methods:
Esterase enzyme
a Acid phosphatase
b B-gluculonidase
Alkaline phosphatase
Azo-dye method
d a-Naphthyl acetate esterase
e a-Naphtol AS-D chloroacetate esterase
3 Electron microscopy
T.E. M.
S.E. M.

1
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Procedure of stimulation to beryllium compounds and others

w2 345 6 7 8 910111213141516171819 20

Na,BeF, Zz 3 6mg/m!
Vi
Pz 110mg/m/
¥ Va2
BeO [ 3D00000000000000C00I000000000000000000000000 e 20mg/m/i
35mg/ml
............................................................... 110mg/m/
BeSO 20mg/m!
& A Granuloma Jmi
Smg/m
VA
BeSO, soluble 10mg/mlyGranuloma
immune KA ———— - / J formation
complex -—7 o Smg/m
el

1 RS Bt "1 11/

7

R SR R N S S e e 1117 111/

M

Procedures of stimulation to beryllium compounds and others

w2 3 4567 8 91011121314151617181920

T

BeSO,insoluble pS7<7<7S 7~ /\/\/\j\f\/\;ng/ml

xmmune complex

AT TN INTN TN TN TINTN TN INT TN TN 10thg)ml

V27772227222772772272727727272722/727

Bovine y,g[,

Bovine y.gl.
soluble immune
complex

7777777777777 777727777, | (‘g /[

2mg/ml

smg/m/

Agar pure o

Fig. 1.
PRCFEFI UM ) v RERD B2 b 5 A EEE,

FrubiC Efifans 5 b $H_EHA bﬂuﬂ

TEENE, W E R R
MBI DN 35 =

TEAZ R Lo, FORD
EREBRERE L,
B A&
(A) M, 1) <1 v (Be) {biYy BeO (Calci-
ned at 800~1000°C), Na,BeF,, BeSO,-4H,0 (% 7 (4
BEAK - B - AREEFRE, BIEERZE, 2)

*uﬁﬁ%%ﬁ?éﬁ%ﬁﬂ%(ﬁbﬁm
i) % 5,300

Fig. 2.

F2K (Special agar-noble, DIFCO, control, No. 589983),
3) Incomplete Freund Adjuvant (latron Reagent RM
106-2), 4) Bovine y-globulin (Fraction II. N.B.C. No.
8912), 5)Ey =+ v b, Witk {A#E300~400g,
EEE D

(B)  Fik, DGR Be iy OFH, U, BeSO,-
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Fig. 3. SMllA RS 2 Mila

X 5,000
G: giant cell, N: nucleus, M: mitochondria, Go:

Golgi apparatus, In: interdigitation, rER: rough

endoplasmic reticulum, R: ribosome

4H,0 25 mg/m! % incomplete adjuvant s 2ml %
RAEHE, M4, 3~4 8, booster % L,
T D 1 BRI M2 BRI, RBRENURERIE (25~27 I
FESUEES ) Ouchterlony J5ii%£77s 2 12, 2) BeSO,
VIR A O (K1), bovine 7-globulin fJ5
PUABIE b RERD E Tl D, 3) ML 3 %
RS INL, =ity FAERERC 2ml B4
L, 2H~208Ci 7> TRFFIICES Uiz, 4) R
DR E B GREX 2), HWRIEIRI DL L TH
%o

& #

PZFIETZ AR & 8 58, FeEr i & oBIfRIZ 4 12 7R
L7, B ERARREAFERRIIHHRR~NY ) v A%
YRR G R D60% & VD BeSO, FHZ bR
Too MHFEDHEE UCHER, FAERICH 1 BEER T
HBLL, AFEOBERIINEL, Rk ths, i
VB RN EARTH B, BeSO, AIFE LB 1
A SRR, BE5#H5~7 A
I A E B 7 AL B L, SR olilag i
fao BBl & ilifa kB olEXR, MilsREEDIEL I ET S,
10~15 A 7s 5 & 8RR e AO PRI e il L
Zofic 2~ 3 EoEManBE IR 5, SMilicy v

W s E10F

HIFORME LIRS hMERiZ B3 %5, FimBMm

IFERERaf T, BRmEchOific s 5 (Fig. 1), 3

JEH R, Schaumann body Il Xhichot-, B

FAAMALE NN, IR il acid phosphatase,

B-glucuronidase [TRFEIEIE A R L, WHEC L DK

DtEMa B AE LTV 7z, Alkaline phosphatase |X[&

HTH L2, HERIOAAZME 2 &NlifadbkE i 5

Kz 21T %, LA L a-Naphtol ASD chloroace-

tate esterase, a-Naphthyl acetate esterase |3 & §1Z[&:

TH b, BHEMCHOIECE, MR T, BEL

T BEMML R LT %, BOTMRARIIEET, ~

Frza<F 30w, Organella (3% Ly, #Hl

SEIR D BERCHI B AR BT %2 L, interdigitation fERES

PR LT %, 2 v=F /33EMERZ R LT 5,
Golgi & rough ER (ZAHFLEL,
72, LA L desmosome % tonofilament |TZZ X in
hotc (Figs. 2, 3),

free ribosome 73 H

% 2

P BeSO4 WIFHHURIIAE SN > TR S hic
fifi o>/ E R AR AR - BARYRE SR AR LR
FER, AREU RS H T 5 Be PIEFIE & fawm Lic, B
MDD 3L HIC B 5 B EITII R LV 23, —
D0FEZ & LT, fitpy—ER, —EMHE, A
T 5 o ERMESMET, FEWoERE L TiL an-
tigenecity, adjuvanticity, chemical mediator DFEFE(E
A2d b, Ficreceptoriz o< macrophage DiEHAL
LDEWFSEREY BT LR G &G LD TH
AEEELZBIB, TDO X5 RHEDIHE LT im-
mune complex 2HIF LN 5, ZOHEIIFEEDFMED
HIET, bhubhDFERE L THA LIHE BeSO, 73
BB EE A ERE LTHE LTS LfEESh
%o MBFEMC BB A% &, AEMiaok
HEZh D OEMEL, Vv S ROEBESPISFERE (F
L E R SUSIREL B L b RZFEE LT
FTRIN T 2 &R Ih s, FBEERMOR
AR OW TR EREMIEL ) v BRREOHIDH 5
2, SEOAERR T Z ORMEORERIIATHE THER
TIXMERMIGER E T2 L EDTHERL,

5. HJLa4 F—=YRICEFIE I RHEERLEE

FERT DT 2 RERZTIERT

B 5]
FEATHOEBETH By =24 F—Y AT [HiE)

REL
” E s

woom Al
= H -

LHET) 1\ TR E e b OV b B AP 2 e
DRI OWTIIFSEH I T s v, 40E
Kveim [ZISHEEE e b ONC A A Y v &izFIH L,
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JBE - BRI X 2B E Kveim HF4 A LCOLT
DHER & & AT\, SR BB MR SR A& T2 3 % BTBEAT
faotgst s, AHERRICRIETETF OB L,

Hik - ER

1. HE MR REERE

4B TEBR LI Kveim FGEKEE 26, 277 v 2
& BHL G4ty v 2826, 77 ry 2 %2{FEHL,
FHRBREALIER, MO & JISRMka D
Wi i BlgE, AFENTOME~s7r7 7~
L Rl ORRICAIE T 5 L& 2 Bhs Mifan o)
AL B E s —#EoB TR bR, —F)Y
v ARRILER Lic THIfRE &2 s fifaeZs ik Ll
fanHibhic, FlflozERL, EERBETHEE
FifaokmSE LB, Th b ARRER
THbLAEIBERIB L,

I3t T Y v -BRILE TS HOWCHB Y v Bk A
W CEERPUAAR B e te, ALIRERERELTEE S OFF
i, BERMEAZEET, TV v BRI W E
A, B Y v A BRIECAFEERDC A DR T 5,

2. Kveim HFrhoiRAHIR OFE

A4 A Kveim $if, =2 v ASHERE, vEHHRE
No. 40 #inZhFh% FCA Lihirhkod#E L, 2
~3EIRCHEL, b Kveim [USHERSLIME > ERIL,
ZOHIE R, Kveim B E DA 7 2 v = — 1,
R BZIKENZ EM Ui, MBTRER 2R S e as,
Z DB & A M B AIER ) v ik 25—
MR B & URERR IR Lo

3. WIEBFZMEE L Kveim HJFE DRIG

FRESEHIEE, EFNIBRDY FEBE MG & DA
7 2 m =~ R K DUWRERIE, | BIEDZRA A AR E
WHERATRT 5%, Tl

4. Kveim 0 fMfak:Z 5 (5%

B X ERE e L, v RGN O s voluntier
8 4% Wguz, a. Kveim i 0.1 ml+ i i K 48
IR 105, b, Kveim HiJT -+ R A B A% AT
fa, ¢ Kveim HEDOLD 1 ~3EHEHEREL, 458
B, a BEORIC 6/8 & BRI LR MBAEEZR
HZ5b, bBE 0/3, ¢ B 0/2 Lt Th ok,

5. BEpco Kveim RGZEHEELE Kveim HHO

EIRAE T OERRTE
STDEAE y b EXEIC, a Kveim $JF 0, 15m/,
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b. Kveim HJF ++ fEAA A MM EZAR 1. 5% 105, C.
Kveim iR om ks 75G by + B ife, d
10000 G Pk + Bk, e 10000 G V& + 34 K% 40 i
wIPALE 22 CHEAE, 4 B4R, b. 1/5, c 2/5, d.
1/5 LHFEBR SN S S, FJREBRN Y v ek kA
FWEDA T, H ERMBAZEEIER S hicd»ol,

FicAlic Kveim PR+ E AR MM E #% i %
37°C, 24 F:[i] incubate %, ®/L v MCEMET S LE
L EAIREAZFREIR S g2l

6. In vitro T Kveim HJF & BE Y v AR DREH

2 PIDEEBATL DOV 2 BIOEEEA X D ERE L7k
M Bz A 6EH, 10% FCS jn RPM 1 #5411 ml i
108 DRMIMHERZAAE Kveim HJF 0, 1ml % jnx,
4BECERL, 1BIERER, 23— 2T5 A LD
i EEH HE Yot THil, JIC TR0 4rr
R4 BEECI0%2Y, ToBWLEHDOT, 485
FTTIXAFEIR S NishDlc, 1 BOR STk iE
HERBEARLIER TS L, v bV Fa—THhorA
~ 77 AR, VEFRRCEEOXET, S0V v 3K,
B2 B LICBER, A4 APURF OBEY ORI T IRk
&L Hbh, MHLOEAEANRRbRT:,

¥ & B

INFETOMRELELEDD L,

1. EpMaoRERAL Mg £ bR b,

2. Kveim [JEWEPIC R 72 AT DU Y B ik
Lz fehyoiz,

3. Kveim GO ANDMFaM:Z 5 (G FTRER 2,
B ~NERRII TH DI, '

4. In vitro TYAEBER B ML Kveim
R BRI RIET %,

PEX b, SEOHETERE LR WIESED,
Kveim G FE7EL, FHUT X D v iEBET R(E
ShTws LBbhz, BERcE, BEIhc) v
B (THIRRTHA ) #ALT, Mg Y LM
1L, BEEIBRIND EELBRS,

Kveim #JF D 2\ 7\WFe, A4 A« G. Favez
B, 1FV A+ A Douglas ##indb N ZFHOR
AR L ET,

F BB ER S B ROW %N I TR I —,
R EBRTRCEM L E T,
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B OB 5% H 105

6. BHEZEICHITAYILIA FERG

ZR BB ST BB R 5
KB 3z BE 3 HE

EREERTY v 8 (FCREBEBEE) =
4 ¥ 2 ARBREE L O BIE A Hdb i\ _E B filap 2
BEERDLEENDH Y, Va4 FERIECUTYRIE)
b, bhbiii T CIR1972EEE v af F—2
AL BT IR DWTHRE Lz, £EE, £EO
WFEH i OBINC L #E L2 e RIG % R0 5 Bk
[EZ 4601 G, HAREM, KIBERO, HROZE
1) COWTHET 5,

SERMTI0EAN 1, 205818 1, 30&%(% 6, 40i%ft 5, 50
AR 9, eomkflal, 705 3, 5326, 220, [EEOREMH,
MBI ER (@) 18, JiEELS (R LBk, iR
FE 2, Kot 2, [EZRE 1), BEimEE (8
1, HtfRE% (dysgerminoma) 1, H¥E (WHE) 1, RE
B (MEWE) 1, REEE 8 1, L8R R
SERREE) 1, FUREYE (FLEERR - SERRRIRE) 1, EE
[ 4 (Paget f5 1, BifRiE 1, s 2), JIREES (dys-
germinoma) 1, 2AJEHS (seminoma) | ¢, B, Mg
2% <, M TR BN S LY, —EDMEAA IR
o, FRIGOREL, 406 TREBRITY v e,
EBE LB, HoviERL LIy, 661 (HiE,
WemEE, LSRR, FUE, DRRUEN, SUEEA 1)
TIRFEERAMC, L L GRDe, £pIFM
BB \ITAEBRFFIC Y ROG A R FB RSO A E Lk —
), MR EERE Bk—2t, —W) 6% 1 4Tk
T C ORESFEMRC by LR RO e hDl,

T, EERIO M angiotehsin converting enzyme
(ACE) E{ErER Sh, vAFEE LE Ml ACE %
BT B E bbb, BATH19764 EH, SMIEMOW
&Lk ACE OffFErVRA TH b, LiCiEFIFiRE 1 41,
B 4 flomiE ACE fHIZIEFHEch o (FEAT
A EEB) .

Y i3 10/10 B3k, D 5% 2 flik PHA BNRIGSH
BUNIEMBILY v Bk in vitro PHA KEME, T cell, B
cell & subpopulation 3, [E%; #EiFH,

FRIGEGIOTECONT, B RIGES (F—E
) Otk 5 FAEFRIL 3/3 THO,

PlEoBRB IR GIBREILSL) &, BRSBEE,
EFEREFR, EERPERE, ELSFUEE, SR
B, FECESEEE, BITEEAMEIEL BRI, KR
MEAF LV & ~, KERFSLEBE, KIREAFRR, B
be, AcEFFERE, EFGTSRIRBE, KBRS 5wk, BY

G o -

AV (A S

9% S ke, ARKRK—IH,

R BT R BB T 5 v RIS D34
HIETNC D e, Bk X O DA RO+
FHaBAR, ETBEBCBEL T, BEE 129 flico
ERFEHE MBI & BB RS LY v AHHN O KIG
DHBLOF A FBFEHRE Lz, InksiRE LTH
W - B4 EIEFES 155 Blie o\ T R+ RIG
DFEWEBR LIz, TOMRBE, ALIREE & kB4 1
Blo, FLIEEADBEED 1 AlorhFho ) v 2
Wy [ROGR B A BT, —Hlific2uTi, 1025
B (EREGEHPIFEEEG) oo\ TREDOBRBE R TR,
P BB L g OF 1 GIOTTR Y v ~ElPc v KIho
FEXRB T LN TEL, U LOBELDEER LY
BFERE BT i) % +EUSDOEBHRIL - hEF h 1.6%,
2.0%THDH, Lol xitRé L BEBOCLRD LR
T2 &b, VRIGOREFERBERCHRENLL DT
T\ T ERNGTINTD,

Lo UGB EBIDO R IR 3\ TR, REZED
720 v AEORL, FloV v AR RISES O L
PR E ol DT, YA E U CEE
BILISCEB Iy SOB OB A Z7c B (B L)
B LOIHEHITH 5 B RIEGIE | BlatR Ui, MER
WA LD 2 TR, - RISH iR E S
BRCEFE LT BHRTHHD, ThD ORI TILrbE
BEo2MROGERELS, REEOMSH R o7
P EZPYE TR IRBPIAN D S A MER O B EH ©
Hotz, LAEDIEFN S & LT BT 39K
RO BB AT HNIEEA TH IR OBE N EE
BRI DTV EEL BRD,

RZF vy MACAEE LD 7 v v FEET P a1V
N AT 2 BHEEOBEC oW TR D B TER
R ATl otz 2HEMIVBIET P a v b
THEL, FRFEMRAYRT 7 » M AH 130 (107{F)
BETBHEL, 3HEBCERLFNRSEL~ 17"
A= Z =% AT, FEBHERFOL O LB L, %
DGR, BHEMNC BT 2 FFNASERIIEBHED L O
AR LT, ZOMRMLEEOHNFE I EMERE
BOFEC L ) HLNCHEESY 5T 52 Lo,

P EOBFFRAERL DS L EEERRC H ST
Wi, KECHE (OEHINZRTREDORE)
2, BERLS D\ IFRY v SN KT 5 EIGD
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FHCEBELER/TH D, Nz CBEEEOFEN T
T DY RIS OFETCAGENEEY 52 5 L&m
Diz, AU XS IeFEifEc s Tt HE L bh D,
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BB DRERATBIIRMD L B D, FER2BED HABED
15 42 L 5 BISEHE S - MR X o Tk«
Bk R B CEE SR TR, 4 (534E) i3,
ERAERROET Ofh, FEEOHIEHSE DL L ERC
Wi, 2EOREINCER Sh TV B BECOWTHEE
THEVIFRE LD,

RAEOBHL, BEORROBE, EHERR, HBED
FBEVDS 3 REHROCIELL YL LD TH S,
P TARFS3ERE RS ERE ) BEvsR IR,

L& *
FRAN534E 6 A30H BifE, £EOREINCEFEIh T
LIEERESR, ROFEER S X DBE 1 ELUCE
#gEIh, »OHBRINTCLDOERREL, £D105D 1

PHH Uk, FAHEEE, RAE LTREEEBSE L vig
HTHLDE LI,

IL # 2

FHEEMLST, 726 AT, BEREIZ57, 243N, FBHEE
118,368 A (HIERE483 AR &) THotz, HEFHUBED
FAEOFEEL D, ThTh28%, 371%DWEILDOT S,

R, BE, BRAMDEEZE, thUA2BELIRS T3
EPIHE DL 595 T, RMEFEARL 50f%X v E L s> T
Who FERNCIT 0~14 51T 3. 2 % & e < 508kl Bt
59.4% LD Tw 5%, CHLRTEFEETIL4.8%, 47.6
% THOIDT, FEEOEGIFECAL, EpEo
HERIECLE L R BEAERR LT 5, Biihc Rk
T, RIEDLI. 615553, 7865 & KX { FeD T B,

AREITEROEIRE & AR HELRT LT 52,
TG OB EA A RER TEB L 2 DHIZI0.9TH D,

FERINC AT IRENT 25 8.4, HBEIESEINC 2T KN
Z2RRIAN 8.7 & LD AR TR { Ie DT Bz
—ET, M kERBEY IRV EEL,
BRAEOWRE, TEEEMG46.8%, B0
D8.9%, IHEMEMISMFEHE3. 2% THh Do BYMED LD B
FIE1X0~14 5 TI20.4%, 15~595%T8.9%, 60mtLL L
TIX9.6 % THY, FHIICADL L, BHOHNEL o
T b, ‘
BIREERE 1,989 AT, EEMESEEBIC L7 B i
FBORIY, BRT35%, HEENHETTIS, BT
35.8% TH O, BHMED b DI O THBEIIC LS &,
WT39.7%, PET33. 7% L HE L, FMERINC LS
LIELU T OBFEFH CEIFF i, 2 EHEEED
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WREOBERRE, HHVIIBERATRBCoh, EHE
HBVIEM O bR BIT B0 R, BER
ReBRIET RS D 525, HBBEEOS LAY
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81.8% THKDORBDOTEL LB L, L LABRVLERET
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LaL, ThEfinase, EREEAGZZ2E T
O, BWOBED LD Th L PLEREMN% T,
ZFH0HEE ¥ CoOHMIC OV LB TRRE Lo
L DHRRREBNTER L IO TV D,
FERHBSERE coMRN 1 2B, brvite
AUARDORIAEFEOHIE, BT Erich DiXs
DEND Y, HmRETIOHIT 2B LD T B, B
FEINCIITEDFHS, EMIICIZI4ELIT 2, B
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LDH84. 3% TH D, 2HELINTIEFRIB LI T
LD 5.3 %\ %,

FOWBROAFTHER, WMETFHEOBHCL LD
542.6%, e X5 L D18.2%, TIREE16.6%,
R L 5L D13.5% & T Do 1G]
o ha D E, EEEOMFERIC OV, T
R L5 b DRSS 74.7%, W TEER14.3%
EHREHEG 4. 1% LV ECEO TS, @i
HBERIERID B b 5 Bl E 2  28: 3%, & 1o, NGB
CDWTIE, BEWZIC L5 L 032.8%, FHREEKIC
L %4030.8% 7> T %,

W BB DS AT 2D &, YER M 14N D
L DML, 3%, 14EXRIMZ 5L DN0.7%ThbH, 94
il B WHESE IR T35 L D12,619AD 5 BHifEH:
SRS E, BFELBEESEE IR TV 2 DX
48.0% Th b, TOZTHFIRMAZ D &, 21.4% 7 Abih,
HEEEBROLONIL 1% ERDTED, 05 HLEERK
FeOWTERINC 2% &, FFFHCEEIREL, BRE
FNOE 2 B EE DT B,

RB BT OV TR M DRIl DL T &
51. 525X FC I TH b, REHEEG MY L LA D
DI 6.0 %DHT, ZELUNTLI3.8%Th,

(b 3 5 IR ST, 10648z 51,
2%

DH1.6%, SEAME DL DIL26.4%, 3 FELM
$DI341.0% TH %, :
LA LD &, BIED L O ERIBARAYZ
5005, 10ER2 5 WIRER A 210 T
% b0 OEEE, FESED IR T4 5%, THEH

BB 5% E105
D3 DBE2.2%, MMEND | OYEAFIL8.3 %L &
SCNARY N

BEEHOBLAXLBERNO 1 DTH L BERERDS
DERE DD L, BiBEREEORKEOILRORKEHRS
1370, 7% AT Tl b, BHBIEEE OREOKBIC

ST, 2% E G EMIER & fe DT b, FIRKRZIC

IOBEH LI E IR, DIX12.5% T, FRCER
PEETI1216.5% TH D, HEMED 5.6 B~ e
T B,

B &

BAEERFEE ST\ 5%28,607AD 5 b, Pikik3E
#IRA LT 5 DI326,819 AT, cofEix INH 23
9.5 B s hkd %<, kT EB 32.4%, RFP
30.8%NBIT R T, LT SM 18.6%, PAS 17.3% %
o Tn D, BBBECROTLS &, INH 219297,
SM 45,6%, RFP 40.8%, EB 30.8%, PAS 28.1%&
DT D, BERINCZDOERRERD &, Mg
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