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THE INTRARENAL ARTERIAL CHANGES IN COMPENSATORY
RENAL HYPERTROPHY : A MICROANGIOGRAPHIC
STUDY IN THE RABBITS

Tsuneo KOGANEMARU

Fromthe Department of Urology, Yamaguchi University School of Medicine, Ube, Japan
(Director: Prof. J. Sakatoku, M. D.)

The factors involved in compensatory renal hypertrophy, which usually occurs following
uninephrectomy, have not been satisfactorily identified.

The purpose of this experiment was to study the effect of uninephrectomy on renal
hypertrophy and intrarenal arterial changes at different intervals for a period of 16 weeks
in the rabbits.

The microangiographic technique was used in this investigation. The medium used
was 23 % barium sulfate (Micropaque) with adding 4 9% gelatin.

The removed kidney was washed-out with physiological saline solution with adding
heparin. The medium was then injected into the renal arterial tree via the renal arterial
trunk with 100 cm H,O pressure, after which it was fixed in 10 % neutral formalin for
3~5days. The microangiography was done for this specimens.

Considering the findings as a whole, the following conclusions were obtained.

1) The weight of the remaining kidney after uninephrectomy increased from 20 to
40 % in 2 to 16 weeks, with an average increase of 24.9 9.

2) The increasing rate in volume of the renal cortex was same as that of the medulla.

3) The intrarenal artery increased both in caliber and length, and the glomeruli
increased in diameter.

4) The renal blood flow in the contralateral kidney, after an almost immediate sharp
rise (20.2 %), settles down to about 7 %.

It will be assumed that the first response of the renoprival kidney is an increase of
glomerular filtration rate, possibly as a result of an early increase of renal blood flow.
This would then increase the work of the tubules, which in turn would result first in
cellular hyperirophy followed by hyperplasia. The intrarenal arterial changes on this
experiment would give an agreement with this Dicker’'s suggestion.
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A, ARTRMOESHICED, WRBFHE
THBREFHBES B EbNE LT -
I 6T, FLREBEHGREERTT S
FEHT - LTI, £, AREBHED
BAET, BEEZEOEFNRED XS ITHE
ERELTAPENBCEHEETHS. L
e -T, REBEBERIESKXDED LTS
NTHRH, BEI BT Koo [HERE
, POBERMCOERTRFELIL > TS,

FERCOAKERL, FREFEALT,
EUFRERO B 2 BHEL, <ITHED
B b Tz BRME O AES micro-
angiography O#ifi% M L THEL, AUE
MEEAOR C 2 HRA & OEEE, &<, &
DO—RELTHEZLOSNTOL S REEHREORES
OB DAL Z MK EHE I & ORI
WTHEZINAZ, dHLETXRREEELBCR
-7z,

X B H &

1. ZEEBRM#

fAE 2.5~3.0kg DOHEMRARREGH L.

o, EBRHE

A, THER

A—FRTOLEABOREX, BEIXRKT L0
I 4 PIOUEHFFTIC B HERZHET L, Ch 5 50lE
Lfc, 2 DRRIZEAEERTEDINT L
7DOTAERICB O TH DT E&MHEE L, 155
ih &z microangiography O%f} GEEH O
JREE, HATTHE, WMEEHEE) 2RET 2 0IEER
L7z,

B, FFER

FREFTFICRERDER, LB R =T U, BB
BIENTH VT2 —VEHRERBET B T8 - o, fiNE
ZHEKEOHRBELT, 9, 20K (ER, &
%, B, E3AIE (CosOBBEIREHRL,
BANIMEDEH LIS ORETHE), £ 0%, micro-
angiography 73 & CMic contact microradiography
EBIL, WDolES HE Qe CRBEARSER L
oo ZNOEWEEE L, WC1EBLD, 16EHIC
N7 ETOBRBIBONTHRBROEEEB I,
CSEMAREE LT, ZOMEIC>WTRELZ Lk,

C. Microangiography o7

1) EEH

Ay AEK 100 ml, Micropaque 30 ml B X8

gelatin 5g %% 50°C IChiE R L7z,

2 EATE

s OE BRI #IRBAY 7 —F v (No. 175)
FHALTCNEAER Y MC#EE L, ~ 0y v
Ffk (Bf 500ml jz~o%) v 1000u 2R ik
TEHREZMETT 5. 8% 3 ~5 M RBnEe
U, B U7 Bk O BASRERSIETL 3,
FIZ, 9 50°C iR Lg% 2 ~3 oy —+
T LG4 Y H— it A, THAE 100 cm
DESICHE L, TOREETEEIRE D SAHEEAT
5. FEEE, BARORERZEETT 45°C ¢
- T3, 40°C DR T gelatin H3fE 3. AR
L5 ~100MIT v 2 32ATHD, BEXEARE
IR A ST 2.

D EEHE

0% PERov =Y VIZEEL, BTl e
SRABREIND X DI USRI BRELA L, &
51T 3~5 HEEE L7 ®%, microangiography 72
5 NC contact microradiography %457 75 - 7.
HE DRPEEERIC SO TEBL &, UEEFESE X
ICBBAELDT .

4) W

B7%A SOFTEX # CSM WA L.

Microangiography : {if§ 7 4 v 4% Fuji Softex
Film FG T, BT Sofdol (Fuji), E&EWIZ
Fujifix (Fuji) 2R L7z, BESEIMEOESR
Tk Table 1 &L Bt WIFRZHI Y
) O H A& RGO i Bl A iz 2.

Table 1. Microangiography 844
RIS B R F P D
&KV) | (mA)BEIE] (cm)
A B 40 3 50 45
2 % 58 WA %0 3 50 45
YR (1~2mm)| 20 3 50 45

Contact microradiography: 74 wvild East-
man Kodak % Spectroscopic Safety Film
Type 640-0 (HA Softex HMIEU) A L7,
WH X microtome AfEHA L, 100 ¢, 200 ¢, 300 g,
500 ¢ OBEIOWHEIEDERE Ly, BRAMEOR
HiCiE 200 OEIBHEL TS, HBELEE—K
BWETOV, TIREIEL600V, G 3mA, IREFERED
i, A7 A v AEIEEHE 6 cm T Lic. BGEK
i3 D-19 (CMR) %/, 7E¥, KIEiZ microangio-
graphy &[RRI C I, BRE, vy aiAE
BT, HERRMEIT TR L.
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Table 2. JEXEEEHmME

mH | = [ EOB B BT B ek
B | B — — 3
@A % t*h E LEER %—%xmoo t*h & |EBER Egﬁixmoo _Xr—X
B8 | % | ke | (8) | —Xn (kg) | (8) | =Xz ="x; X100
1 2 2.6 10.0 3.8 2.7 9.5 3.5 8.6
2 2 2.4 10.0 4.2 2.0 7.0 3.5 20.0
3 2 3.0 13,0 4.3 2.9 10.5 3.6 19.4
4 2 3.0 12.0 4.0 2.5 8.0 3.2 25.0
S 1 3.0 15.0 5.0 2.9 12.0 4.1 22.0
6 2 3.0 13.5 4.5 2.8 9.0 3.2 40.6
7 1 3.5 14.0 4.0 2.9 9.0 3.1 29.0
8 1 3.5 16.0 4.6 3.0 11,0 3.7 24.3
9 3 3.0 14.0 4.7 2.8 11.0 3.9 20.5
11 1 3.0 12.0 4.0 3.0 9.0 3.0 33.3
12 1 3.0 12.0 4.0 3.0 10.0 3.3 21.2
13 1 3.5 18.0 5.1 3.0 12,0 4.0 27.5
15 1 3.5 16,0 4,6 3.0 12.0 4.0 15.0
16 1 3.7 16.0 4,3 3.5 12.0 3.4 26.5

2B B LI#168 B TOREABFEEEINEOYEI224.9%

£ B R

D BERBEEOZE (Table 2, Fig. 1)
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BERLABEIEOFTHERICHELEL, Z0

Ho F b ERRAEL TR ) 0000 %

Kt A—RRTOMNBEBHBREEO X1 &, B
BrOLBRBRED Xe EOMT, BEATOHEEEM

Xp—X -
= SEX100 (%) ERE UL,

Z ORI, 1EEB X OEXNEEERNERD on
8.6%), 2:BBET20.0%&L7D, EEDEMDLHZ

E2EMTIRIIMARRERT 2 L bh2. 2006

HE D40.6% 05, 15EE D15.0% &, He OXRIC
K- THTOEHRZH 20, 2:HBHSI6HEETO
SPEEINERIT24.9% L8 B,

2) PERBEOKXKE s L (Table 3)

Table 3. [BABOAE S
FEZ(mm) | EE(mm) | RE(mm)

GRS WA R AR R A
HOR) T | g | | B RO B B Ry

A\)

1 20| 21| 5.0 25|26 |4.0035 36|29
20 | 20 0l26 261 037|371 o

2 18|20 11.1] 23125 | 8.8/ 3435129
20 | 24| 20.0] 25 | 29 16.0| 35 | 40 [14.3

3 21123 | 9.5 27|31 |14.8 38 | 44 [15.8
21 22| 4.8 23|31 (34.8 35 | 40 |14.3

4 20| 22| 10.0| 25 | 31 |24.0| 36 | 40 |11.1
20121 5.0/ 25|29 16.0 35|39 l11.4

5 21| 21 0| 26 | 30 [15.4| 37 | 42 13.5
20 | 23 | 15.0 26 | 33 [26.9 35 | 43 [22.9

22 | 22 0 25 | 30 20.0| 34 | 40 |17.6

7 20 | 21| 5.00 27 | 30 |11.1| 38 | 43 [13.2
8 22123 | 4.5/ 27 | 31 [14.8 36 | 42 16.7
22| 22 0 26 | 30 |15.4] 37 | 42 {13.5

22 | 22 0 26 | 30 {15.4| 38 | 42 |10.5
22121 |—4.5/ 25 | 29.116.0/ 37 | 40 | 8.1

11 20 | 23 | 15.0 26 | 31 119.2| 36 | 42 116.7
12 | 21|20 |—4.8 28|31 (10,7 37 | 40 | 8.1
13 | 22|23 4.5/30(326.7 38|43 13.2
15 |23 (21 |—8.7{28]30| 7.1 37|45 |21.6
16 22123 5| 29 | 32 10.9| 37 | 43 |16.2
T .6 14,7 12.6
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Eﬁ%ﬁi@%kgmomf,ﬁmﬁw%QE%,
iR, BEOBEME (%) 2EH L. ERIEXE
C%WT%%&E%M%f,Ub5¢§<&oTw5
bobdb, FHe6ZoEMcEEEs, BRET
14.7%. B®RTI12.6%18mMd 3.

3) BREBEIEOEAOHE (Fig. 2)

EEE (108) &FEAE (1, 2,3 4 5 6 7,
9, 11, 12, 13, 15, 1IGABOH DK 1 H, AFH13ET)
ORBEEEOEBL A LYK, BiulaEmo
microangiography OFH FX b, FREEHEICEK -
THRBOEREIE L, £OLBAEM LU,

ZORKETE, REOLD 2841, EEETES
34.9%, KRB TH.1%ETD, O t BB &
DEBOENRSDZERTD LN, TRbb, BE
CHERRECESTIEXRT 2.
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Fig. 2. MABREOEE

4) Microangiography OFtH (Fig. 3~7)

2%, 2558, UKy 28R, 28
#%, 7THEEESICIEREORER U, BOEX
OHER LG LT, BEXFOBRRE, BEIRER,
ERIEIR, BREMR DNEMBIRE & HFIC O
iR, RSOEENRALNS.,

5) Contact microradiography oOfrR (Fig. 8
~12)

Contact microradiography Tl3¥ & LCHEME
OEEZEE Uz, BB CivNEMBINR, WARIK
OERISIA, BRE, ERLERYD, RBMEOHEED
HRBMBEA LT A, ZDRDEEBE TIZ 400 £5 14
T 34~3b 3 x D RER A, IBAE TIER24~
26 > TOWTHEDRAEEZ ST T3, %1,
REREU72O0BILE L2 B OBEL 60 3.

6) MR (Fig. 13~16)

BAFIC BT, RERAE, RMESXCEALE
BROWRERD 5.

% %

Hippocrates 2, BRES BHELGOL XITEFN
ZITRET HBHEBEIFM, I~IHETS XX
1, b b TEOARHYTM AL S ORI
S ThbLTH B,

B2, 16704E4%c Roonhuyzen 5ic X B
BBCbDNTWE L, ZORRXD, phdilde b
THR2CBHNTE L EFR LA, 19D ET
ICERMIC B RESRRE Cmbhbnidl, BHIKEEDL

Ot DRIICBBESH 5 2 &S pIEEN S T
T T EILNN,

BRE:E MEIIBEOBERIC & B2V, ELIE MT
B i3b i did, 18694FIC Simon®™ [TX -
TTHY, HIIZ20HHBICEEH 1.5 HCKREE-
7z &3k~y, hyperplasia itk B o7, THHMR
PR OB IOTHTHS 5. 2T Rosenstein
(187113, FRTREBHRBRIABOESSEAE
WCE0%IBIN Lic &8T5, £ LTCCOEREMIZ
BROMmMEK, Vv, RO, R EREM
HORE OWADIDTH B EDNTIS, Ribbert
(1882)22, 4 % TIREMHERE, HFOES, KX
TOWMMH D, REIBLHEIML, REAIL2/3H
KL, RfEDOKEEOHEAE, hypertrophy D&
7553 hyperplasia [t & Xk 5 &3 L.

Nothnagel (1886)® |3, 4EOFIEAKICHAT D
HOWEEHEE LTOEOLHIKFTEDH TN,

D Y EREME b, EEERE IR
KER 7.

2) fREMZE, & LUTREIET 3.

3) BEEHOREXZIMEEETOEDOHERTHD,
BHEOE KR I,

4) ~VVEREO T THOBROERZEAL
T3,

5) YrEBM TN, hypertrophy & hyper-
plasia [Tk 3,

20 CHHEOMIR, BRXOEREIERREZT LD
HIRTEEEZIIL S DOMNB S TH - 78, B TR
SIS S OMTR Y, BEEREOESE BT
- T, REBBERXZEEEHODLXIE -k, T
7hL, DNA oflliEic kb, mitotic proliferation
% cellular enlargement OFFFMECRPhd XD
K -TET, IBADEC ZHA-PHIIL &8 LS
FENLNTVAE, TOMITHA LTI, BEOKIS
HFHERTH 2235 XEA LR, mitotic activity
REBEHSET, BWETREBRDL, EIEM
RAIGICR S EIT, 24~A8RMEIC peak ITFEL,
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Microangiography (/4 fiA)
-

Fig. 3. TE06W 5 & AR O A Fig. 4.
Mo 3 R B D3 % Kb

Fig. 5. Microangiography (2 44 %#)
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Fig. 6. Microangiography (#U]}) Fig. 7. Microangiography G#HU]H)

Fig. 8. Contact microradiography (IF/ %)
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Fig. 9. Contact microradiography (238H) Fig. 10. Contact microradiography (7:8H)

Yig. 11. Contact microradiography (1108 H) Fig. 12. Contact microradiography (1518 H)
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Lithd LFFEL, 3~4HEBIK2DB0 peak 5%
%9~11,22,23,40,43)'

FigaeE T OfVEIZ, GFR, ERPF, (B « MhlaE
BERCBNTH, 2~ 3BHTHITDO80~90% % TH
BT B LoD, v oA, BHEEREL LTS
5, 148 ~214 (FHB.94E) DBRE £ 9 ~63
¥, ¥ig39.27F) T, RIS - B pH, BRd
CEBOTHE, E-k{ EFAL HEsiz AHsn
TH5EY, Fiy BBRTRAOBEEEN LicEe
(EBHE® living donor 29 A THE), #MihEH (1
~18HET) OBFBREREOIHREINT S D
IZovT, BUN, plasma creatinine, creatinine
clearance (Cc¢r), para-aminohippurate clearance
(CraH) ZHIELTHARERICK S L, Flg, BUN
26%, Cr 33%iEhnL, Ccor RMFRTD70.5%, CPHA
1370.2%i1C72 %, §ish b, EREORBESL LTR, K
BREMiIc40ZWIN L i3, 2LT, CDER
IFEEOESOHE B MICEBFRZHNE LT 2,

REEBEXOFERT 28HicrA LT, B0
BEIC K- Td Z8H 530, T v bTid #igk20~40
H, 41 R TiI20B~848, b M TR 1FE~14¥E
DT 30394340 Nakamura & (1964)47(1,
v P TOERT, EEIEKE, FERRR24pH
BXOiEZE D, 20BBICIIZITERL, coks, H
WIERETEATD DNA  AH - SRIEHGE 220 LT
WD ERRTING, FFEL®E, 79 MCBU 3
MK OWMEEIC DUV TEIZR L, ITALRMAE LA
A BT, 3Tk Bl 8 ~T2 o ki
cisternae of ER X} Golgi membrane O;7E,
free ribosome % ER oigfn, 168DIRICE T 3
mitochondria Ok, WA EOBILEALATED,
RO SO TREED LB IN S L,

X, REETEERE, BNCE2 & soMi4E
@ infant OHICIE, EOXIBWRIDFETLH
Ensd, 7o bTR, ERIOE BIRFERNTREEM
Babrisd, 2B BRREBEBERIRT » T
205, MEBDT v M ENEY, i, B
REBOBENERISEL TR LCBRELTH S
DTHHH®, %, infant rat T adult rat &
b BEFICEKAE C 9729,

bt FOBAETS, NESCHEFE TRABZE OB
DIENE D IRETI Mfillic REWEREAS B 50
=40, Laufer and Griscom (1971)%®3,  DIRAE
& LT multicystic kidney D408l in utero To
REEBRXOBFREHR, L >THRVIES, i
EBN->EDLSICi T 2% T, multicystic

kidney O#iMAT#OKME ORE% urography [
D#lEL, Hodson & (1962)19 1z X B2EH/NED
FREIHEES LTS, 2OKE, REREXREZ
in utero T{HLC &F, HegkamicEcy, 14
YT BERERT S, £ LT, BEO ERETER
HUESELEWERCBTHA D EBNTINES,

Pk robHopRE D, Fh EHBHOH
MEBRERICE - TRIN LS IE, BEHREBICS
H3 AVEERXR, BgicnTd, BN T
HIFHEIN TS, UL, COFERFOEEIITHE
Rz 20T, ANEL OFBEITE - T, Br OFH
PIEZ B, BRO—EELTHIL, #H< Beck-
mann (1857)2 {3 hypertrophy O#EZ 5ERIZ
increasing load ith 2 LEHR LTS, HEZTHE
HEL LY EFONTNE0R, HREERTCoNT
Th 5.

Braun-Menéndez & (1947)% {3, renotrophin &
3412 nephron ZHET 2 EAh 5 SELT
SEAL &S LA, CHICBROBERG S 29,

Ogawa and Nowinski (1958)50 13, &L
v b OMAICHFERIS mitosis 2T 2 MERD
EFE L, Lowenstein (1963)°7 &, [REBHEH >
v N OMEEERZ v MITEST 2 &, BHFCE N
T tritiated thymidine OESSEINT 225,
TR ENLT. cocsid, REERARE
TR EHIRICEZ . 5 HARKMYE  (humoral
substance) OFEEMNEZ 5B EIRNTINE,

Thompson & (1967)%2{3, parabiotic rats (2
DZ » b %5B0OBOERME, FhORERREEIE
4L, —D2@ pair & LTHESRALTY M) T H
HDz v+ @ FEEMREBCIL-Td, £h& pair
ZLATODET 9 POIES OBICRAE EBr 54
V. Lrl, BHLAESDT » bR, R
BRI 52 & X0, REHRE BEICEX
AL XA L H 7L diffusible humoral substance
BBZOLEAELBOWTHAS S BTN, L,
2IEBICCNOIFEAIETH 5 Lytton 5133, [H
FRic parabiotic rats Z8EM UCHEBERHR UEs,
Zh & pair 2L ATHNBIESDT » b OB D mito-
tic activity XTI EINT 258, WEHROBA&IT
BEMLEY, 0, RS URE LT, Bo mito-
tic activity @ImMLITL., coz XY, Bk,
BB C/ER LT compensatory cellular hyperpla-
sia ZHRT 5 & 3 HEEE © serum factor 737
HTDTHHDEBRTNE,

Saetren (1956)% (3, F . FTOEBRLD, H3
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s oBRE, ZOBBEEE T bNIMEERFO
inhibitor i€k - T control XL T\ 5 LR~ D8,
Williams (1962)™ {3, < OEBICKOEBRBIE
ZHLUTH3E,

WA E OBE T, Goldstein (1960)'2 7,
pituitary hormone, thyroxine, testosterone, pro-
gesterone, desoxycorticosterone acetate D5
TEO K& SHEMT 2 & BTN S, Ross and
Goldman (1970)% {3, TTAHH 7 v F THRE
HEEIEABREZL> 2 L, #ksrve rBELBCR
> THIEROBETE L WEDIFIRNERRTN S,

BHEOBRFBRTE, BERREORIBEARERC L
RGNS 2 DR E LT, folic acid O#
AHs renal hyperplasia ARES 2649, Fiz,
Reiter (1968)50 [tk 3L, NARZR—AFEARLED
TEBREAELEEST LD,

B, 31 UWORSEs Burwell (1963)7 [k - TR
18 X4, Burch and Burwell (1965)8 ¢ & » T
IR SEILTV S, itk b & lymphoid system
BEBELEOHBMORNE S EEHELT IEEETL
THBENSC ETH B, Wachtel (1965)68), Threl-
fall & (1966)54d, - 5 v FPPT U RT, HMICED
BOEFEOZROUVREERNEB ) &, AEk
BEASEC DI EREL TS, REEERXA
CrAd % lymphoid system OREEL 220D
Fox and Wahman (1968)! {3, = o 2aER LT
lymphoid depletion A2 27 v—7"& L TlL, L
ReREBEHREB IS, KA lymphoid system
EHETHIN-T7E LT, EEOERABHORE
MR EE L, ChoEBRE L. TOERER
Ho LT, REEFEAOMILEESHL 9 5 cont-
rolling cycle ELL, iid, RERGEFAL X
37517 lymphoid system itk - TEEINT
W3 EELTE,

Pk, GEBERTsLUchEEELBERHID
WCIRAR D8, i, B R, g OBEEER LT
2EEE DI I, o T Arataki (1926)0 538
Mg OEINFEEZL T 543, Krohn 5 (1970)%0
4, SHHDHATOERT, BERBREELD 3FH
ETORNEoOMFEEOELE, BRBEREF #H
THELTHS, 20, BHERID, FE27~
BHHMLTHB L, s LT, e, iy
REEELKRE, FEEERERLD, BEOLEEN
BINT 270 TH 2 ERNTHNS,

EHEOWORRTOERTS., BHRERER THE
T35 &, 7 UDICRBEHERERD ST O MR

¥ L, SEE2058ICi320. 2% 5, L, B
BRAICTR LR T %Bice 835, coc kia,
HiEHROBEOER L & bic, REEEROEmD, Bk
KX BERAREORD SRR, 72, BEIRE
WNHs—TEHE (1 T 70~200mmHg) Hick
% &, BREQERICH D b FBMmEE i —iE ik
e d EVWHEE, T8bh, BEROHCHEIIEE

%E@%‘— LTQ‘% % D &l%!\bné21,58,66,69,72,73). (ﬂ'g’*‘ﬂ
LA, BABOMKENES L DIENT 2 O,
WEETH D,

TRBIORE 2 BRSO LT RERABE LB AR
REERE LD SERBORKRDIIND, Fif, R
B OMEE L-BA S mitotic activity Ozl
NS 2D &id, REAEAKBELTEEM
RSB THERENTNE L, FRTOERTII,
REHEE, 20135 0BFMKRER, BP0 1R
2oHICEA L, 4 BRI —ﬁ&mbw/icmﬁw
T 5, RO omE chiciEY UTing
39 zhic, 8~10AEMED S OTE I NEEE
T5E, BEGEIEELTS 30 3ERHO HBE
TE23™, $7-, BEEHRUML TS, TlxbC
WIS NITHEAR 238 E TR » THIZN®,
cnbDCE D, WHT &S EniEEEE
T 5L R REREEIR IR LT, KO RE
5z 5EBbns, chicx L, Dickers (1972)1
i, REEBREAOERER, REFROBATLRE
BROBATERALTHS L, WINOEATE, K
MEBORESEML, GFR 2#nL<T, BAsSEC
5 RTINS,

RABEHERE R o B 8 O FreEMZs (k% angio-
graphy Z6H U T#E LT3 3kizdizd, Ca-
vina & (197D)® LB &, 1 XRTORRT, REH
%Hitkicki) 2 rtenal angiography Lk b, Mmé
7% Bokxs, BABRNHZHAELTHS, 20
Bl LToEDL S IR TN 3,

D BmEREdxohicEnl, REER#LT~
28 H OicE & ERTEH0% M Uiz,

2) [ kidney volume &FEH30% 3L
i,

3) angiogram 7 Sfkdm U7 PRI
BEmL T3,

4) REEERE R, 43 mERORIN & TERRRH
DEMEEN > TOEC LRI LA .

CDEBRTRE, FRBERE 2 ORISR B
TELRELBE L ERRTNEY, R &RD
BLAADC &, 2, microangiography %M

End
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LT, BAROH/NENR /NEERBINR, MABNR Sk
HETEHEELT, BOBOOBEIREDHEN, BRI
KR, BEbiin, ERol s, FEHRE,
BEDROFESEL ICENERTCELD, COB
IREBDZEZ, MKEOEILE R Lz DRSS &
5 EMHEE SN, KREROBIROZELEE il
HEOBNEZ FECEEZLTVEDEEZ SN
%, ¥bk, CcOBMKEORINL, B LEOD hyper-
plasia, hypertrophy o/t BEAEZ 2 4
DERDNE, Lichis T, REEERAPALT
i3, MEERFLLROEESRHEHE T30
EHEESINA.

iz, B microangiography KA LT,
I HOEREINZ S, microangiography O HM
12, HMmE RO RS ATRAE L 21 5 DEEE ]
SPRTRZCETHB, Titbh, RO VRERE
B XU angiography CIIH &l LA OB
fRiz o U BEMMEE EEZ LT, ZTho0adE &
T, MEREQZE(LE EiC> STERRZENICHERT 5 C
ETH 5,

Microangiography fEELUFLEIC DUNVT & Tl 4 $hs
BFNTOE, ETNEEATARFPELTUL, D
e b, B EoEE 2) BEOEE 3) BEHO
R, 4) BEFEAROMLE, 5 EARE, 6) FA
B, 7) AR, 8) HEAROREEEORME, 9
I OED TG LR, 10) BEhHE KETH 5.

Ljungqvist (1963)%:200%, t + OB @ microan-
giography OHFEICDOWTRRTNSH, Chick
% &, WEEHE LT, 7.5% barium sulfate (Mi-
cropaque) DB E 5 RHERER, ZoOLEY
A & HICEATNCANEBE LT T a0 e Lg%
EBLTWNS,

BEAT R, EABOHBE&D, BRAMNERLICE S
MEOK xS OMED, PN THELLBPICLD,
BEIROKENREIOE 1 SEA LD, HBVIZKE
P, EEEBIRICEALLZD LT3,

EAER, BOREETHED, ReicELES T4
& vascular tree OBRIFIEEEMNELN, EREE
¥k, MEOWEA &9 L, BROEALL
RLTW3, chitk s &, BEOBTHE, WK
10~20 mmHg—>#&#HE 60~80 mmHg, Rfkic/NE
Tl 20~40 mmHg—80~120 mmHg, KA TIE 60~
80 mmHg->150~200 mmHg 8@ Y4 T Hb & R T
WA,

AR & EEOR L oK LTHBE LT
AH%, 05 MTEAZRIE LABAKE, SR,

RERAE X DEOMEICIZERT, Lid, RBREES
®, ZOWOMEDEEDRIEN. 2~3HHEE
LT Wol DIRFEFREATEE, LFED, 20
HOMEE THET N SEEMEON B, 6 ~ 8 H
WETEALTS, Thilko ROERRZELNE
W, BlEoc Xy, EARRIZ2.5~3.5KHIER &
FNEBRNTNEG, FEARK, 10%Kv=Y ViK4~6
AMEESR, FL, BEE 40KV, BER 8mA,
FFD 90cm, FEHEH 2 58O {RETHREL T
A,

Klapproth (1959)27 |, U.S.P. barium, gastro-
paque, stabarium O FOK x4 FFRMmERE HEL
L, stabarium 2RIAERE D PPAEL T, BIRE
ISR DT HBS B EEHLE LTINS, df
(19674 &, A XTEBEDLHO BREFEEDCE
PR mfTR DREEA  stabarium Z{f - T micro-
angiography TEHZE L T3,

‘| (1968)2402, WABT, ~v) ViIEEAR
KicT, BRENOD miEE w5 BAICBOHEL,
10% barium sulfate (Micropaque) % B S5
BER2y T, 150cm OFIMD, 15~205H
BRI~ REEAT 2 HEEHCTOE, 2LC )
¥EME, BEE 15KV, FEMN 0.4mA, ¥
fMi3~44%, FFD 60cm, EEHKS LE LTV A,

microangiography I, SERBRMSHBEROEAM
TTEIEIC DO TOBIZD™ 40, TRNBREL,
ABREEISPR LI BASNTO S, B O BEC
(315186060 IR BRI, KEE, BREL &
MEEFEG & DEEBRATOBEE O MFRLEE
LT3, Bl s CERHOBELDYEL,
30~509 Micropaque ZER LTS, ZEH®iZu
FOFEHE TlE 33% Micropaque % 100cm o
AETHEAL, BRFSEHEEHREE TS,

Microangiography OfESlic ¥ - Tid, B oRE
H, £ POBTRESICLY, TNEhERFOBE
, AL, FEARE, BELHREREURE-TL
3. LdL, WIhOB4TS, RIFIEYDRLE
Bl DOREREND S, BEOS (196D T » M4
AOTCzORE B LTI, EES EERTH
b, FRTOLEAER FORESBINITIET S
LOEDLHIIED,

1) EBEFEARNC, ~0Y VIR K T e D8
AT AT 2.

2) BRI DEBRIAEAT S5, BIRENIIBEK
LTHL.

3) &EF)Z barium sulfate( 23% Micropaque)
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D&,

4) BFEAERZ 100cm, FEARREIZ 5 ~105HTL
$ D BRATHA.

5) KEMBBEALKWEDIKEET 5.

6) 3~5HMH. 0%+ r=) YTEET 3.

7 WRFOESE 200 ¢ BSEYTHD.

8) WMERYU-T, HEBONHNLET, &%
HIDRW » TOIROEAL A~ OB AT LT RIS S
[ANAR

% 7z, Moffat (1963)% |3, 5 » F OBFNIMERE
double arterial injection’s technique CTHEREICHE
EHLTWA, KiER, BEEo indian ink 28
k& DIEA L, BEEIED, ink MER S H
T&EThb, 50% Neoprene HjE GRe) EEA L,
MREENICRET 20T, Bk ORfa) L#lk (B
@) BEANTEE L, EEBHIME TS LR
WHEHINZEWSPIENH B,

Mk Hic, microangiography 75& OFEIC X
D EANIMAE OEE B X OEIRETOIEESHEHIh
2055, AEEEEXICHATIRERTE, 3%
R, EMEK. SWRBNR, DNIZERIER. WABIR
Ok, ER, HEbs X URREDIIELRD, B
BRRERICEY 2 Bififtg O s FHcBEE LT
NWBELDEEZ B,

5 E

REEERROERICIA LTE, XEkL,
BeDbORbFonTEY, ThFHOHIT
WENSEE SO EDOTH B2, BERRED
—BRIE LTI,

EHEZ, Ty BT REEBERADORE
ZEET 5 L & b, microangiography %)
AL, 16BIC 3% TOBRMEDTLEL K
FHlk., TORBEO B >¥0 TLLTH
5.

1 EZFoRK1EMIDAEDLN, 2
~1GBDOBIC BT, 20~40% (EH524.9%)
OEEENEA LD,

2) microangiography & D AR OREEH
ZRELIEC A, BAOE L OHEEELRIZD
RETTIZES L EECIEKRT S LOREEE
fo. TOREPALTE, Ao 222 h
2 5180,

3) microangiography # X ¥ contact mi-

croradiography X b, FHEHR, ZTHH
Wk, SIREAR, /NEREIIR, MABR, ARBRE
BREOVWTNIL EOUIEB LUEIDEED
Ao, REEBRRKOESANERLE200D
—2%, BIiEoEmM—GFR oin—RA
wo work load EEZ 51, b 3BAIME
OFELLLTD, 2D EFRRLTNS S
DOERD.

AR BICNS D, Kb CBRER BRI Ok
A b - 7 BEEE RS ZRe i Bogtr s
LET,
KHXDOBESE, 197146118, #1408 A EwEs
aslBNTRE L.
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