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Studies on Urinary Tuberculosis
Report 2 : Roentgenological Examination of Renal Tuberculosis

Takao OMORI

From the Deparhhent of Urology, Faculty of Medicine, Kyoto University
(Director Prof. T. Inada, M. D.)

The roentgenogrms of 339 surgically treated cases were studied in this report. The
plain roentgenography, retrograde pyelography and excretory pyelography were used as a
routine examination to diagnose the renal tuberculosis in our clinic. If necessary, the
intravenous nephrography, pneumoretroperitoneum, translumbar aortography, direct pyelo-
graphy, seriography and enlargement radiography were performed. The roentgenological
findings in renal tuberculosis were described in detail and the value of each method was
discussed.

The abnormal calcification in renal region was revealed by the plain roentgenography
in 20 (5.9%) cases. The total and partial cement kidney were present in 9 and 4 cases
respectively. This method should be used in all cases.

Retrograde pyelography was tried in all cases, and pyelograms were obtained in 169
(49.9%) cases succesfully. Almost in all cases the pyelogram showed the lesions in renal
pelvis and calices honestly. However, the closed tuberculous cativy in which the contrast
medium could not enter was present in 43 (25.4%) of the 169 cases.

Excretory pyelogsaphy was performed in 213 cases. It offers a fairly accurate picture
of kidney function in accordance with the destruction of renal parenchym, so it has a
great importance not only in the diagnosis but also in the determination of treatment. The
cases, whose kidney function was impaired seriously and whose pyelogram could not show
the pelvis and calices clearly and sufficiently, were 135 (66.4%), and the pathological changes
in nephrectomized kidney of these were too extemsive to treat by chemotherapy only.

It is very interesting that the nearly closed tuberculous cavity could be visualised by
excretory urography, on the other hand it was impossible to visualise it by retrograde
pyelography in some cases. The incidence of the closed cavity is promoted by the chemo-
therapy, and such cases are resistant to the medical treatment. Diagnosis of such lesion
is a very important metter, and many other assistant procedures are used to this purpose.

Pneumoretroperitoneum is a useful method to outlining the kidney, but if the adhesion
of the perirenal tissue is firm, it is impossible to clarify the kidney outline. I have been

unable to recognize the kidney outline in 11.5% of the cases.
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Direct pyelography is carried out by meens of translumbar direct puncture of the kidney.
This is valuable in tuberculous hydronephrosis in which a pyelogram can not be obtained
by usual urography. There is no serious complication, if the case is selected properly.

Aortography was performed in 11 cases. The pictures of these cases and aortograms
of the nephrectomized kidney were illustrated and the details of these cases were described.
Translumbar injection of the aorta with a contrast medium permits a accurate visualisation
of the arterial blood supply of the tuberculous kidney. I found in a number of cases, that
the extent of the lesion could be visualised and assesed on the arteriogram and nephrogram,
and that the diagnosis of closed cavity and the estimation of destruction in parenchym
could be possible. Then this method may be valuable in tuberculous pyonephrosis, if its
pyelogram can not be obtained by urography and the presence of kidney is doutful. Some-
times aortogam affords a great help in determinating the safe extent of the resection when
If pyelogram arouses suspision of the closed lesion,
The serial aortography is a very

partial nephrectomy is applicable.
aortography should be carried out with no hesitation.

useful procedure to know each stadium of aortography. The arterial phase, nephrography

phase and venous phase are different from each other.

And it is important that man

should try to obtain a clear and complete roentgenogram in any method, especially in

arteriography.
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Translumbar Pyelography =i/} Direct Pyelo-
graphy EHHRLTERINICOTHEH. ALA
Weens and Florence, Casey and Goodwin,
Wickbom &y 1> T 1 Percutaneous Renal Pu-
ncture, Percutaneous Antigrade Pyelography,
Pyelography after Direct Puncture of Renal
Pelvis 70&& LTREIRTVWAS. KBEEOCHHR
L E L IERERB b THEIBREEOHE KL
KELIEE CELROEEN TR I GFBEOHTETH
LR ELZENEERTUNIRIFMIENEEI S
SIAGBRT IVWHETHY 2HCERIR TS
2. D 1BERATS.

fEpls8 EOOR, 18F 8. W20 4 ARTBEIRS
OFMICEE LRBRICK Ve, SRRV EIR
DB 5. FIEHEERCHBYITILY 7 A% RO %RE
e, RITEEOMMRRCERD D RIMR (H#) AM
BRO(HD FSEEE (5D BAEAIRIE 150 co, ARGk

BEOEEHEL YR B0 B 5 bR 2 e
V. REDIARBECRES 7 ~TFAEITRETHD
fo. BREBERBIAS 4, £ESETHS. 28
DR HUBHCIRR Lic. AR AR THE
3HE, A% 2 demhimEoER LB, Bt
D RELADEMCIREH T —7 V% 20 cm
HA LB 1op kiR LIS AR A R ER Y B0
ZTCLIBREREBTHRCHELCVS . BERY
HIREGD2L AR TH % o CHAFRCEENEEL
B a0 M X G B CARBBEKBER R
wRRoE, EEAEME SRR & 2 LEbIcAlloR
BRI (R - 7R - A RSDRT Rk A
BRI RO, XERNMNEEEAVCORE - B -
Y & & K LIREREOHEL o1,
| RBReETERREE

BEEER A BYERBORBYRT HETH 5
25, BESEOSATANEELER N LMAE.
WO ERRPECN TLBREDBEYAD
B ENBINECHECR IS TRV EE
BB r 5L BoRBEms & & SEENOKRE
D AT S L OHRITBRBROBF IR # 5 T H
BOEBOEBRUOBHYET A A0 H 5.
Wall and Rose (19514F) WX&EBEQEEA*SE
SE R ES U, ESEI0BUNCHBETSZ
LI Lo TH AR EE 2 M5 & L1l
L Intravenous Nephrography (FE#IRtEBEHE KR
B FLTHERSELL. Sl S TmgnL i
FEIUEHETH b, Angiocardiography if\-bHh
TWAHEDIGRATHS . FHSIT1953E X DAY
BRE LI, £ OB EE, FREC O VW TIBIC SR
LD THEET D (AR, 37:714; WIRIEE, 4
:392)  RBOBERIIC X0 TKBIIRE K OCBEIRE
BB EAHED A, FOBITHENH L Bl

#17 IVN oEEIRE

?ﬁ\% B MAREE| TE
B
C 2 1
D 4
E 1 1
F 1
7l s | 6 2
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BB R L TEANMEECZ Ly, BEBRRD
HEBMEORE, MKOREIC X b EAShELT
O FEBEE LTEHEOBEN EATHLH R
BE L FREREM R A B S Z LR B A, EHOW
HERERT B L BRI W DT L OIS b N
Lieh. RLUER LR T BRERHTH
otfET HHANHERABEDO b DX LA fehofk.
Ui URHIE SN TR B E T ORI D T
CTHEARDBYES 2 LIHER o, RENRE
#eH b o MTRES T TBEER X VIKE
OEELHA LN LOREX WD L3 H%kS.
BoRRE2ms ¥ BNETHE L OEINLE
S RS s K B Bh 2T
e, R BEEOMEREY M BAF 80D
5. L Lito SR TEROBBIRBEEICILS
DERE. REOBEIL, sV THRENER S
BYEYERLED A0 DL DO TULEEROLCTH
B LEEEOEMAIGA LR Tila b Fc
EENFREYRRETAERE LTHVCORATIVWE
TV EEL TS,

fEFISY 27F 8 ALBRBoTRURES Y, £
DWOEEILERER SR ERS (C)  XKEL X
BBHX16TH H BRES R L5 (X16)

0 BhEEEE

BERE Y LBEALE ORE, BBERENOR
BEmaszrickh, EROBRGRLELIDVI2A
BT A% B LIRS, AEEFEHD
HHI IOTERLRER LB 2RI is Do T, &8
WRBHRECEHAIhEE CHBIZEEE LTKRE
IR ElIho25% . BEEKoBRL R mES
BoOMALRSD D, HHCHACHVS LB ClifEs
K&, B mEREELIEA L OBRKEMmE
IR U b oic, Lattimer et al (1952), Vogler et
al (1952) Weyde (1951), Stirlig (1957) ZZHdH
D, BCRICAN TSI L EREOREL & bt offf
EEERTHANS RPCH TR, T -7
K, kB oty R BRE CEREBERCGCH
LT3 ARKEENY S, ZoRR 2V ToRE
bR LR EHEIT1953E L h WRBENEEERE
BRI RBINRIRE 2 EE LB SR OREL T
TR, BRESEEAHCH LTHEREYTV., FH
BoBuIRE* RE L TR LT ORI EC 5T
¥ bR L CARIMIRANEI-A 8 IRty

£

1. BiEREERUE OELEHR

AITIC R~ R IR B R E R L € b BBk
BxEB5 Z Lok sL, FoRTEEDIRCELHA
FARDFACIR L CARERATH h SEHiEcZ
LUVWCONEETHS.

Reynaldo dos Santos {383 Lamas and Caldes
& & I 19254 X b WF9E & BAtA UIRER K TR & SR TEAY
CHEHERH LEEAY AR THETEIRG 2 #HT 5 2
ERIL, 1929FEREF L. HIRAR 1.2 mm &
& ld4dcm oftEHEG, 80~100%KEF + ¥ v A4
20 cc HEMHEZEGEFIA UIEBEAVCTEALL.
300 Fhicxf LCER LB EHiXienokic b s,
French Academy of Sience, American Medical
Association, International Urological Society
Congress %M BITERINTEENDY bh
o, L LEEAoESE L bRECASBHIR
51170 19334 Osario (Spain) (390% Methi-
odal #FH\T 100 Bl /e KT L,
(1942), Doss (1942), Wagner (1946) &z X h@E
RINLE»HRFBCRKEXHCDADBE I L TK
Fo. RIHTIIEE (1933) B (1937) oEEB
ENDOIHLIRER$ 5 &0 < 1953%E/ I « BAC
IO FUEEI . ® 41 Smith (1952) oOHE
CHUBEFOMIZ 2, 3SOREERMLIB3ELDE
HBLUTHEE T 10002 2 2 58RE2LOTEIE=
RELR.

R (1938) tA. circumflexa femoris L b # 7
—F AR BA LSS ERIRERE T 2 TELER
L¥EERLE. 20t Farifias (1941) 2R EMR%F
WL Trokar *fAWTHTF —FARBATLHEY
%1, Lindgren (1950) KM ENEETYH
WTIREINR X b EfEL 7. Radner (1948) XFEHL
72 A. radialis X D #F —FARBALTEKETHH
EaRE L. Peirce (1951), Peirce and Ramey
(1953), Seldinger (1953) \XIFWINR X v+ 2B EMEH
F—FAEREELL 2 LOoTELCERHREN
Bohsicinot. BENTBRECERLTE—K
—E@RH LT TH I EEFIRBEOFEOEMS
OB ELRBHAEYERLTRD, REHI»T -7
NEORRBRAEE DT oL,

o » 7 -7 A BB HIRS KB A s T -7
NERE R EEFRLEATEHETHD A, Bk
M E#E» 7 — T ARFBALTERAYEAT S ik
LERINTD. KEOFHILPEMETH DA,
R ZEICH L RS TERLBREES Z Lk

Nelson
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B, BB ORCEEANE LT EEROEEY
BERI N &, EERRPETIVE LR E DT
SARHDD, BIESEMTIEEET S L, LTL
LRI+ 5 LR ST Vogler & XAEREY
5% E XhTwB oL, RENTOXR TEMLL
BRZ L ERFI A H 5. Alken und Sommer
(1950), Hickel und Sesbiié (1951) 75 K12 X b Fli
WA ThR . RETIT b Tnian
Tillander (1956) (¥ A. radialis X b I H
7~ 7 AL BHA LA ZFIH L COEBIRIICA R,
Odman (1956), Edholm und Seldinger (1956) i
BY=FLyvDhT -7 NRER UERcEREC X
THIIL, Gollmann (1957) 3 FDHEEXHEERL
+-. Morino % (1957) (X Cournand DH» 7 —~7F /v
% Vs Al radialis X DIRA LT 141 BlicEE LT
FORBEREL TS, HDFBIT Gezierte Nie-
renangiographie  (Vogler),
sélective (Morino et al) &H:HINTW5HH, F
FEWT R C Gollmann B:iT X b 1BIRAVE By IRk
AL L Image Amplifier #H\ THREOHRE
BT O THATE A ARRBEEEBESCBA L. A

L’artériographie

KRB AR G TRD

e RT A IEALEMPTH S . BRI MEREE
#1715 BAREERN O/ MER ¥ CHIFCHET 55
EHRH D, KETFIAMESIKELS SRERTS b0
tEZDBRD.

A DERECINT B RIBER K BRIER S O R >
WTIHHEERE Lk 2 AHTH HFMIRET 2. 12
WEDOFHTEHREDH 8 cm LM RTERRIL
76%Urografin, 75% Urokolin M £#J 20 cc # 1
~ 2B TCEHLTHFE LTS,

2. iEf

19584E5K ¥ TR R 0 LREIEMI K BIRIRR L &
Ei L BEORN, BMER\EPTHREARD
o HRIEFIXIIBS h KIBIAR L.

FEpI2l ETHEB RS TR 8 1FE Lt , 2R
B HHCHOTHRB I VX2 MD Z LMl
Kt motoht, BEWkEEZ RS LKoo < Bk
iz M E LIRS H h EREIRS EBI Tk
D BOREILF O N TERT 0% A, D
FEAME OER S EH T SR, NIERZHT
DEANERDL. FHBICR THREC KERZ D

x18 T M E B ¥ kK A
B8 w4l | v e FIEPER mueemernxomERE W
o |BO| 2 R : 1| - | B2 THECEER, K
2 |$O| w3 | s | @ mEMI| 1| fessek MATHL o & P
W wO|w |5 & | 1| - | PRI ERRowER X0
2 HO @ b v | £ | 0| 1| $CLRRREMERSERROE | w0, mEmEs
6 | ®0| 22| 5 | = | W | 2 L, G, KASEo | BEE, L
67 | HO | 37 | s | & |1 1| AEFERR
@ O T I S AR, R e
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SEEILAIR D FEBE L LBEEMCIIS R oG 2
ZEohbht.

fEFI60 B TERALGLA TR/ MERAEREORY
C—H LT FOEERMNEEACEIOE N ERHD D
A, it ENoREE RS Z LAWK o. L
AULEBBIRSABIIRE D ERE 2 AR CD 2 L2
AL, FOFRCNTHEAG IS Z EAHKOT
BABRERCELRE L Kok,

Ef6l BRI KEIIRY b AL -EE 2 R
hED 1 ARER 2K HE L THRADTWS. &
oFEM LD E 2 TEFBLUSHCA B R EIIROFES
Fart sz Lok, BHBCRTE, TiE1R
ORFELYHRA L. EEACRT 2nEOEMIEE
DREFETH B, TEREIHDIIEEEOBRE I I
. EEHSTOREE O D I LITHR D
j

fEFl62 BHRETHTBERT, £LENRORED
WA RO MEFRCN TIABE TBCA THEFI®
PHELDTVBOERDI. L LEDMOEER
oM R L CTREY Richof. EBICNWT
T EROBIRBCITEMNORT R e Wit b 3 k¢
MR TR MEREORN, EMORY, MEMOMK
Enb Y, PREBAMCIERY S D, ToMO MBI
e, BEL M RNy RDd . BEHTIR
L OO LEBMEEDHFEL R OI-DOTH B4,
ZOFEFNIEEERIC T oCIBEI RO THER TS
ZE R o, MR RREE IR L
DTERRE ORBEY %5 DI EFFITHD(F17).

fEBI63  ZeMEBIE L IR D EAEHORELEA
THEHOE R LR PLRECH D0 T, mE
Bz L by d b B U C— R B
CMERLVHT, KEONERBIRIZTE R TH >
fo. i B LKEOREAIR ) GETHD 2 &
R LG,

ERB4 HBEIh-BRRBIRMIOK D TH h KHE)
MR EEToV Y, AR e HEEh TR D ER
MEDIZ & &BEHE . FAERCIENOELE
NN

fEBl6s BB LHCETMESY L RRDTOEK
WO RER, DIEMBIKIIN S 0Tl LnERD
Hehh, AELRCRINTHS. EERLEFRTFE
BALCR TR BRBLEE L URRO Y 2@
5 RO THRSVIBRFTORE L o7,

fEfl12 BEEIRIOTT LML Th B i
WABER N CREABSE 0. 5PHEBTHRE L. &

BAEAIL No. 3 (1.58) Xb No. 4 (28D ol
T#T L, No. 4 THEMRBIIHEEL 5. £FH
IR X 0B L im 5 BUR TR A D bh 3 A EE MM
HFH oMM IBIRD 2 E R0k HERR
TEABRIES X D BbhBRBIEKHL  No. 4
(28 T THREICZEL No. 10 (58) FTRLU
BELHEREL TS, EREROPRBA MR TR
B BB OREELTEL - LK. 5B FETO
74 A XTI TR EED D Z LA KT hD
7.
fEflee sk isEx vy 0. SRR IR L T/
7. EAREEOK (No. 1) CTHEHREHLLT
No. 2 RATEB®MIRIEB L No. 4 KR TEH#IRRY
KR EELTV5. FEHEBKRIINo. 2 (0.58)
X oHbh No. 4 R TREOBRECEL (X18)
No. 10 i TE I HEOEANRELNS. EBD
Rz 1&KTHH BRATBERTLETOBRS K L T
3. EBomE@r TRk L Tl TETH D,
EHOBRE LB S5 1k L TR RBEE o
LEDD Z EHMK. MEBIRRIIER LBk
1. EEofBRmoRE Lo,

fEFT BB ERnS . RERHED
BIF CBHMERIITEE CEERO LN RN
PR DR R A BB iehor.

fEMI68  ZERIBiI—3 L Ol a &% b oM
ORF OB ATED bht. oS omERIC
N OZELE Risuh, BEMROS KB TER
Wo LA T 5 RZE RO FEY 4 D B (X19).

3. FHBHREEAEAER

EAmAmcBaT 3 MFiLE < Virchow (1857),
Hyrtl (1870), Lenhossek (1876) /s &Kz Xk h &F+
LRTURSHOBEN DS . RPN THERRLE
FEBEATXBERO e VERY BT
BREEMZ T3, SIS CikikRE, Fi, &K,
FrE, e (1955—1959) 7&Kz X2 CXEM, Ak
FENCBFI I NER IR TS5, BEZOMEGRY
X BB LB ER &m0, —FRKICNTHE
BEAZAN T HHLTRBIMEETHY, %
EFotebod LTILENIC Weyde (1951) 061
T B8&E L Vogler, Stirling 7t & 0ZEE% R
DETH 5. BEREC OV TUIFTECER L2, &
ZOXBEEORNOBERETHARERGE,NI K
LoT, MILEIRCEESEAREA LBRES 5E
B B A7z,
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a) ERIE : HHBFOBMIRE WML, 2855
BERFEDORACH = 2 —VIIZERS LIFA L
BEE LI-DbRY =F v vETHIEY 7 AT ELE
L, ShuxFic20 cc EHMICEAT, BERAEAN
BERCABRE D% Lo CEEfFlehbh 5 kis
BEA R L. BHIRBRBAB LAERMREKZEAL
THEEFEALFBCTbh S L MR LD
B, 20%IKEF + Vv AR 8~10 cc HEE (1~2
) mEALTHRELE.

b) ERRHE : BIOTTRT 8HITH 5.

c) BmEHRHTR

fEFI69 BHAEATR DI/ N EMTIRK O K E
R A MBIRILER ST, SREIRE CLrER
Shishote., HOTEHNDOFAZ A5 & &K
ot

FEFI2 ERCEEERSBADT S0, Thiil
B LBenot. BrhRBoiSmtEEBinEisst
k&, T oMicE 2Bk TS RERSEFTESBbh T
WiV, B MEIER TH o7 (K20)

FEFIT0 ERICEFETIRS b £ OXE TR EAT
DTHOLPKBEEFE, PRBITZFEETHDH.
TR TERC X 5 ERBROESEI EE B b
, RENR, SERBIRILEE brcERESh tER
PEYROTTTH L TCARETH 5. EREHLARF
EmEERE RS ERBEO M S REE I T
5. BWKBEHEC Lok TRIZEHTH O .

RE—IREHEZ AR G IR

EFITL IR NTH B A, SKREIRETD
FEFNLEIEE DT TR NEMIBINR O ZE A B
CARTWS. HehRBRCERTHS. KEE
MENRGITE b T L.

FEM72 IABRERC I OTHEDTERE kB % 5
fo. ANILRATIR DRI — AR M < £ DBEITNIE TER
fcikw. REOEMMBECHELALAY F 70y
5 ABBIA, TOBRITIBALT & BN H D FRER
FE 7 B Gl iy, _E1/3Mbi i il &
ik b E 5 OB R U EMBIIRR U SR
mlRx &5 (K21)

FEPI73  MFBITRE ETISEHbRTW5. EM
R, SREIRCEEE L oo, NERBIREITE
BERREZRCRTHTS » EMMERLZERHEHI L
TWb., fEDTH 78 75 AR TRBIC—H LK
BB H

FEGI7TA BEIR X D RIECED £ TlD TH S Bt
B LBV EEAEED . ER—BLCREE
LTEBSTOBECZ L ORI RBHEKOME
BEBHEOBBEC XIOCHERT 5 2 LIIRAEEE B
bhs (K22

FEFI7S B & AR TH 5.

4 BERINEBRICOWT

Vogler 1&gz B h B2 BRI (arteri-
elle Phase), #47# (Ubergangsphase, Phase des

%19 HILBEIR~OEHAIFEAB

[V A - . - . EEA
e - afrEE e H S B AR R R iy
%"7 &% ﬂ: [ﬁf_ E{ﬂﬂ ‘%E{%%E&Ecg)ﬁ. {ﬁ%‘%}g ‘Bééjﬂ {)ﬁi %
(B) TABMIE, Th
s (HO| o | o | A 1| 1| w0 el G E, FHB | 7
(C) EB¥, MEENR - -
12 |[HO |32 | ¢ | & | 1 | 1] 18 évﬁﬁ,¢%m%&ﬁ& o A BT
o (D) F 2/35@%, T
70 | MO | 22 3 E | THE 2 150 éﬁ%k@ﬁ@b,ﬁ%ﬁ 10 KRR
71 | IO | 42 ? £ | THE 4 195 ég%%%g%%%ﬁié 7
- ] (D) 2B R E CRE,
72 | MO | 48 ? = Il — | 255 ?KL%K%%,W%Kﬁ 8 A, K21
T T (D) E, FRLBAMICAE
73 1 O 5t Q@ | e 1 160 %%wggfﬁﬁﬁé,% 10 \IEKIRE
do . SN L AN -
4 O 27 | o | & || 5 | 370 \ (F) SRUBEREEL | 7 K2
75 | O] 18 9 | ThE 5 440 | (™ 7 8
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nephrographischen Effektes), ¥k} (vendse
Phase) IZABI LT\ 5. #IRIAE (XABRAIC BERIR
BEDLRBBEHERL T30, EEFACNTUTE
Gl CThd B85 RD BTz, Vogler L8
HHbDHDTIRIE LTV 5.
BEBONERYHRET 5 XBRAR BTN
R0 EYES - LHFBEENTHD, FF8, 9i
ROTEGEREEC IoT2EEEYHR L. N8
BBREFHOA TS FREORBEL X2 TRS 10
ThH0, ESERTOERCHbh 2 EL2F%ET
HE, MEFEOR/NIZERASE, MENBEO TR A, &
HAoEL, MEHOBLELmME@ENMELD L,
mEDOBEELD Y, ThHOBUIFRANKED
BECR U CEALKIDBIRCELITES. 6k
SHEMEZIN T 5 FREERENCmMEELORE X
WEBCEBRLES Z L Th Y HHBERC N T
G THMLEE LA 854, BERMIZX
BEB OB D b /NERBIIROHE A & Rk
BEObOMRP v, BEANEEAEMMTICRT
ATBLFx7 w75 a0 Bbh b oI iZRE
BREOHL, BECKEMEHIIFDOROBED
Hinis EHhRe bR,
ERILBERNEEMITORE I LY, XFDW
DEENERBOBEC X W~ 0Bt 7"ThbiTh
5%, Vogler XFRROBEOEE XD LEHOE
ERAEERbh 5 & E2i%<L, BcHilicncEm
TH% D TEEHORYBMCZIIoBE0H 5 L
RTWS.
FrEEREEE, D 2B AR GFRERC X 7 75
L OHCRSVHELNI, AROEMNLS DB
VWG ERD Z EHHRS . ERoMmMEIINE T
Y EOFEBL Tl bEBET 5. S4RENFE R
NEIBRBOMRBE RS = L HUEES.

RS TIIME OB, BDTRELE 7t b <
n%. fEBTA, T5OINE b OTIREDFELEY D B
WolkbHhiEDLEXB.

5 BEEKCG 2 ME RS OBRIMEEL DL
T

BRGNS, EBREI 8 HD L EBRTIXS B 2 MmE
BELEOBERIEEC OV TERT 570, Ko
CEHHKS.

a) BEBYHS L olknfEd - eSS
DMEBRT, BORERVEEAFEREY 5 =
ENMED . BREBRHIITIIZ W4T 5 b ortk
POIHN, KW LBE %7875 A2 BT
WHIE, MEGREADEZ L0, oS s

CRGSBRT IV L Uil Lcn Bk T
ABERTADENTESE LS B L, Schimatzek
HBRTC B BBRSEFCHEE LT EbhA
ZEbHH550T (0FAF3IH) 1ECRETER
AR DHL i bBORKBRIRERLEMET %
DIXERTH 5.

b) BRI GIERG « BOVIBREOMTH 4 FIC KK
Lich, WaTEBiRoER, REBIROFEY DD
LIXFHoBE LI W XBEH LoTHb LA
FEAOELROTO@EHELYmS = &z IoTHRE
BORECZILD. TO/EOWTIL Weyde
LT 3.

c) BEEWRHRRORZE : BRBcBbhit\WRE
AR EROFE, SRNEE, REORBEEES
B LENAETHD. Bl gn< PAsAtEZE R
RAR Y ERCAESh, LrbiRch i
(EHRECIRIT 50T, TORRIBEFSERE L
BELEHETHS. BHROBRTRTEho2HET
BARTEIZEVC DT, 2o S THREOMEIZAZ .

ik Licind  Vogler 38 #HizMw&ir>& LT
WBHE, FEHEORBCILELRBETHES LKEREYE
LTuTHMERCERRELOHELhA Z & b b
5. RBROCHFHETHBLBEYBL I LALETHS
5.

Lattimer 3B LOEALRETMEDZ L\
FlEm L, EEREROHABRABIVED B\ & L
T, {EFEENBEYDLH VA E S 0B BT T
W REEFREOFBBECRTISETDHALH S
M, ThLDECOWTII—HITEE IR K L.

I ZofthomBIZN %

FR L ABBO[ERIR«OBECHR THEERZ
NTWBHETHY, EULERBREED 1, 2 %f
5T IO LDTHD. XD FHER
HERCTHARCHET T3 2R I2THD LVFTREY
Brrbdbdn. FELBACERBRESE, BARY
B, WiEiREE, Jmage Amplifier %\~ CD&EH
B, XBREREEL EEFIRT s 22X o>TLh
FRE2EHEMOB28820H 5. LHLIhELT
HHACIEA L7 EERIR I D { R—MEE i LTt
e Fek LD THEMT 5. Greenwood (1957) 1%
MEiZRZT 5 Z & X hEROZE, EL Spa-
smus & DEINZH R TH DL BTN % A FHKEE
[N
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XIII REFA VISR

1. BEHKFHTHI 3390lic FEiE bh i £F
XeBikic o v TR 2Nz, £ OERRE
ffEC DWW i .

2. HEEERLOCERIN, BEHcRE
WEKEGEE2RDE D208 5.9% T & 2
fo. AR BIEGEO DU R O LAERE R O ZiE
BRCEL CLTFERT<ETHS.

3. B¢l HITHEBERBYE RS DR
TWw3h, BRIOBREGY»EBL0R 1694)49.9
BCRTTHD, BIREGEER S DEKINER
K\, 3% 0 ¥R TOHE09%, [ 58.9%, 1 #30.
8%, MEE20.7%, WEE39.6% ThHok. —i%
TS T BB ERE % B SR
HLU, FRECHHZERERLELF] A0 d 3
3, ZEFEO ARICIEEED b 5T LA
Wotbds, HFHEEEFCEZBRYBELS
TIEBID25. 4% I A L T, BB OELBRD
AEXBI s, HEFHRELOSEL
R DTABKEC X O TEMABE XTS5 R&T
5.

4. PHEHEEERE 21361 62.9% 1K EHE
BHRTWa., FERXBEERCEN TEELBO
SRR, B1EE 36.6%, # 2 F 8.0
%, $3%013.6%, $H4%1E5.6%, H54H 36.2
%THh, BREEELKREKFTL cBERS
b, REXERT S C L REFHREL
EETH0, BHRIEOEHALETLADBH2
LT TR E 0B HBDEHL O EEOBEHRLEY
HLTED, BECKE TREGMBEMHMEHO
BEEnb, B1ECET 58 R TERD
HERHERD b v BRI 156519, 2% T
ot

5. WfTHER INTHHERCH IRk
HERASE TR MBI Dl s b F o, DU
L CH MR D X ER I 52X EFFLITH
5.

6. BASMEZRO RER(LEFREBC L o TR

EIhs., BERBOS CHOWMERKELSAINEE
OFEEBH LY BV 3 LE RS B,

7. RERE S (LERERITOCE S Rbh
b, BrxD AL 0 REAEMEBEZ CHHC &
BREM DR PNX29518.6% T H ok,

8. [LEEFRRIC X 5 BHB OB HE Tl
fens. X X 0 L REORBLZHET 5
CERBEETHLN, BERHEOEHLELTD
iNEAS AR

9. BEEESGEEEIBEOGRIBERLE
ORI L 72 5 2%, BREEE CTRIED R
BREER 2B %E5 C LR fRTV.

10, KB BEE CBERGYMOE
WEEENBERYESNEFRALES 00D
EFERL K.

11, BRRETEEBYELBELE»RET
5 BHIDFERBEWHEBELRE 2R, BOH
5, FEARBELYMDACEN R LRSS,
Lo UL O GRGEIRBR B Bl fn . fEERE
HABEOFRATH 5.

12. 1FlenEHEYELEML, 8HlcRT
HHBOBKGLRITL 2. MMOFETEER
*BTBEORAELXESGS, BES OB
B, FASEEEROFE DL WS, BEE
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