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E#% Wistar rat O4ERBEMHKIcEE L5 ME
EBRFOREE. RV OEMHIcRET 2K
SR EE N E R (| EREEE)

EE MR TSR AEAR (8% TR

X o & R
(BEFN524E 7 A 15 ZH)

FEERMICHUBHEEEL B, EATHHEE
RO IcET 2 & serous effusion (a/k, i
7). arteriolar angionecrosis (. BRELZ &

BRBEEIZHE 3. T, LHARNK
Renin DA ORTF+*BRIcHEELERS 2V 11
bEL SN, HuubhET, MEBRIEREEERR

DENEIR) L OLEMERE . EKET 2 "ER
MM EEEERE, VWO REBERUREZMELR
5.

ECATE b OSIMEMER M O & & 8 8 R K E
. Ko#/\BIRO angionecrosis £ EX 51T
B0 X o#L vascular lesion R4 I B A
BELSMABL DA &b, HICBERSMEELE O
EHASHOAIL - TV 3. EROMEBRSERRIC
W SN BH/NSIRFRL I, b b OBMEERKHD%E
HLENMOMANBRCRESNAWHWS  fibrinoid
necrosis ICHMABIT 2. f->T, T OEBREO RER
BBkt 3 Lick-T, &+ OGMEERKMO
REREAPOOIKTESDOTRIEVNLEDERASLS
INETHEL OWELITRbIATE K.

194041 Winternitz? B#I» T I OEBEH = WE
LTk, 20RECHMET 2BEMELRD HE
BHFbONTEL, LHLENSEESATIR, I OER
BORD L E—TH, »oSENICHBELEBIYE
EERE, S, S8, FETsIicBBILTY
T,

Renin®® 11, B¢ Ao I DEBEBHORY IL L i
ELEsEL LTABSs hFRSEh TS, Reni-
n OMEEEEROAEIZ, angiotensin EEZE N
LTORFERACS L —BICELSNTVEN, £
ABMHKoBE T s s nB  vascular lesi-
on ®RT%Z® Renin BIMOER, wuwhrih
BENEOATHRETEZLEIMNE VS ARELT

DEEEEL ZHE (HESY, BlisY, dikRs')
MBiThbhTEi., L LAEMNS, —HFD Renin
HREBIX 2 OYE LY, RERENBESHOAR
shTwa® ol c, IEBBRTICoVWTH
WMHEOREUR UK ORIV AREITHD ., EOLD
WMV ERIELAR I - /- vascular lesion DD I
BRODWTORENZENLTWERL -T2, BWukih
i, CORLEAFEENERPICEET ALY, I
BEIEFROTORELNR S,

Pl boEEs s, EEREY Wistar rat O&R
Bk, TOESARTIELET 2 L 28
D%, ThERSEEL, fomE ¥y, REE
B, EEtEgEc-oLWTREEMA, RWTIOR
FoERMMEREERBORERF ICB T 2 &8k
SVWTEEEMA .

ERMERUAFE

1. &%

Pontamine Blue (HEF{bT%). Histamine d-
ihydrochloride (fo¥#i{t3), d-chlorphenirami-
ne (¥2#%), Sephadex G-50, G-75 (Pharmacia)
Hydroxyl-apatite (4£{t#T3¥) £HW k.
tensin-I radioimmunoassay Kit &, &4 + & »
pPEEDFRESW TV R bDEFWE.

2. MEBBRFOBL o oM, B

% Wistar rat (200~400g) 28 v = — 7 V&
Wik, WREEL » MicCBR L, BREWo L IElg
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HEAMOBWE. ChEEDCKBERIKTRIE
LELMERS%E & S BRELLEIC dry ice acet
one KTHIEBREL:. BFEEBIO TELZLURK
BosO ML, KBERCTN% TV F— b &
L, s70vtevr4¥—hThaMtEYFA4X
L. &% Y% — +%15,000rpm3045 fEi# L5 BE L
B EEEERT, ChEEABHMBIKE Lo (Step
1. kwT I OMH#&%E Sephadex G-50 gel chro-
matography 2 TS@EL (Step 2), HHBOMESE
BEHAREL, FHORLBRVAEEELEDO LI m
M phosphate buffer, pH 7.2 cTH&WL.
buffer 1= CT¥E#i{k L 7z hydroxyl-apatite chroma-
tography (CTHEL 7= (Step 3). Step 3 THS
ni-iEgSEIIR & 5 polyacrylamide gel electr-
ophoresis & & 2 L7 (Step 4).

Polyacrylamide gel electrophoresis™ (2. 40mM
Tris-glycine buffer pH 8.6, 7.5%gel, 1.5mA/-
tube 4.5 h, 4°C OEHETIT-1. kEKTHR.
12&Dgel oW 1 A2 EARERICE Y Amidobla-
ck 0B ieTgfaliz. Byllkoge &, Lk
BHlD S SmmiicID Y, FWFKBERI T
FEVFAXL, —HWHHBHLEABRESL. &
gel oML - ZEERE L, ThEH 67mM ph-
osphate buffer, pH 7.4 L THEFNHR., ERBRE
BIEERIE I L

3. MEBREHRZE

1) RBERANBRERE

EREMEE~ERL aFembilL, toBRE
2620nmOENHETERT A HEY £HVA. 2 -3k
gNHEBRROETMEAICHRIE). ImIZEHL .5
2%1260mg/kg® Pontamine Blue A () ~ B
BE{LAERK pH 7.4) 2HEL, B0 %icE
R EERYMICTL oM, KL Ldf. B
BOBRERERG, JEOXRERTESNIHE
EoRETEbL, X, MBEELTHWVLETmM,
phosphate buffer, pH 7T.ADRT O ZE BB/ % 2 L
Bl JEYEIZA620nm, XigHiEH:  A620nm/mg
protein THb L. HHAECKEL T, #HE®EE
STARMICEEN I KV, XERETLT.
6mM phosphate buffer, pH 7.4 o THa HHf
L.

) e zy I vER

ik z¥ 1 vEBICE, Histamine dihydrochl-
oride % 67mM, phosphate buffer, pH 7.4z
BLEAWL. ikt = ¥ ¥ v d-chlorpheniramine
Umg/kg % R0 THEREERIC RS

L., XeBBERICE, £EAEKEEERRS L
T, EBETIE- 1.

4. Mok, REKERER

EREBREESBEEAEICEL TAVERRE, ER
BT%, £ CHHRBEELEEL ik, BhkoB&xl
KIGAIRHIC, BRI E~y PR 7 — € TR
L. #0BBAREL L. BRERFOEKELEERE
ml PRk | BRTEb L.

5. Renin i&&RIE

Renin 7E#:iE, Gross and Barajas o' ic

# - T Renin BEREM% radioimmunoassay
EFRAOVTRAIEL. MABHERL D EB-MEEEE

angiotensinogen & L THW/. Renin &,
ZOEBERenin & 37°C, 284 v F 2 -
av BICESE SN B Angiotensin | BE%
radioimmunoassay « CRIFEL . EHERAIR  vg/
ml Angiotensin I/2hrs./mg protein &b L 7.

6 . Protease {EHERIFER

Protease ¥z, BEICHI& Lz "“C-caseinolysis
EW - THRIEL . 67mM phosphate buff-
er, DPH 7.1 T¥»HSFEN LI Protease EE50
1l 29% "“C-casein i&ik50ul, BL buffer 1004l
ZRA&L, 37°C2BMIRIG S ¥ 6 B TCAE 2501T
RIG# 1k,  3000EEE304 8L 8EE T 0 LiEA
h, zOHREREEE s vFL—varvanr s -
(Aloka) TRIE L 72. MBI cpmx 10%mg pro-
tein T&Eb L.

1. EREERE

ERBEORAER, Lowry &', A (280
nm) BNRIE I TR Iz,

8 . MRS

250-300g® Wistar rat 5 PCic#\ = — 7 L BRBE
2REL 2%, mABHETOL, IRKMKRIC IR
T4y —EBTIEIRL - THREL LHRE, RU
st (BEER) oFhFnl. ImlERAdEHL
fo. ERE%, BckZ AR SAEE L. B
FEISEERAB BRI TR L . e h I IR %
BYERETE (L7 Fe Ko ME{LA 21
L), REABEE (hHEhsa<y ) AL . GEH
BERIE, 57 ¢ vURIc> &, HE Azan, PAS
Getb il . N, BEEAIBEYINF &L, Rt
Fo=—Nk s oo _ELRDARKL, JEM-100B
BRNETHMETEEL ..

E B OB R
MEEFBRTFOETERMBRN b OBE
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Sephadex G-50 chromatography L L 5 EBE
M RBOEEBEFO S (Step-2, B 1)

Sephadex G-50 gel chromatography = T4 &
Bt ESEL . ROEICO>VWTHEABRREREE
2~ E3-0OMEBBEESENEDON. T
no3EOMEBBRFIILTRD step & THE
Ay, KeOEREEELELECA, R1d frac
tion 2 RSN B REIED ShBERERTOER
- N VRl

Hydroxyl-apatite chromatography (Z& 5 frac
tion 2 D48k (Step-3, ®1)

Fraction 2 =2\ T hydroxyl-apatite chroma-

A 280 NmM

15
ot 3 a4
fraction
10+
5t 15 >7
>
I S
i S
s £
\ i 1255~
H Fa VR o
R VG )
/ \ S
/4( Mo
0 T T 0

T T T T T T 1]
0 10 20 30 40 50 60 70 80 90
tube number
Figure 1. Separation of vascular permeability
factor from kidney extract of normal rats by
Sephadex -G 50 chromatography
360 mg of kidney extract lyophylizate was
dissolved in 3 ml of 5 mM phosphate buffer,
pH 7.4 and applied to a Sephadex G-50 co-
lumn (3x40 cm) equilibrated with the same
buffer. Flow rate was 20 ml/hr and 3 ml -
effluents were collected. Eluates were tested
for dye permeability activity.
Fractions 1,2,3 and 4 consisted of eluates in
Tubes No.24-30, 31-38,39-53 and 54-63, re-
spectively.

il

tography %785 &, £FliRLLWL 5208R
SEMNESH, FREEBEEME 5mM phospha
te buffer, pH 7.2 TEHRES Q32 FEICED S hk,
Polyacrylamide gel electrophoresis [C&3 [
EEBEFOFHE (Step-4, R2)
Step-3 TB LN iESEI % polyacrylamide
gel electrophoresis #F W T EICHE L &8,

14 ﬁmmz
-0.53
: a;
1 -0.1.§
™ ®
< F0.3a
@
-0.22
05 0.1
]
b T T T 0
0 5 tu r? mber 15
cathode anode
Figure 2. Purification of vascular permeabil

ity factor by polyacrylamide gel electrophor-
esis.
5 mM eluate obtained from hydroxyl apatite
chromatography was applied to 12 tubes of
6.5x105 mm (0.5 mg protein/tube).

Gel stained with amido-black was indicated
in a lower part of figure.

__15F
£
c
<
w
< ot
2
E
]
(]
E 0.5F
[
o [ ]
14 [}
(=]
0+ r T T T T d
0 0.1 0.2 0.3 0.4 05
mg protein
Figure 3. Effect of vascular permeability fa-

ctor dose on dye permeability.

The effect of a dose of vascular permeability
factor on dye permeability in rabbit's skins
was checked. Each (e) indicates the measured
dye permeability of individual rabbits, and -
each ‘() that of a rat. Heat treated 5 mM eluate
obtained from hydroxyl apatite chromatogra
phy was used as the vascular permeability -
factor.
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Table 1. Purification of vascular permeability factor with hydro-
xyl apatite gel

Eluate Total proteil D.P.A | Total D.P

(mg) (%) (%)

5 mM, pH 7.2 31.3 26 2.6 81.3 109
50 mM, pH 7.0 16.4 13.6 0 0
100 mM, pH 6.8 8.6 7 0 0
200 mM, pH 6.8 20.8 17.3 0 0
500 mM, pH 6.8 17.2 14.3 0 0

Recovery 94.3 78.5 0 81.3 109

120 mg protein of fraction 2 with specific dye permeability
activity of 0.62 was applied to a 1x10 cm column of hydroxyl
apatite gel equilibrated with 5 mM phosphate buffer,pH 7.2. Elution
was performed with the step-wise changes of the phosphate buffer.
Total protein (%) means the ratio of the quantity of protein eluted
with each buffer against 120 mg protein. Recovery of DP (%) -

~ means the ratio of DP. recovered by this chromatogram against
total D.P. applied to the column.
D.P.A : Dye Permeability Activity (A 620 nm/mg protein)
D.P : Dye Permeability (A 620 nm)

Table 2. Effect of anti-histamine on dye permeability induced by
vascular permeability factor

Sample D.P (A620 nm) D.P (A620 nm)
Phosphate
Buffer 0. 105 0. 095
Histamine (404g) 0.7 0.18
Vascular
Permeability 0.604 0. 565
Factor (3004g)

Strength of dye leakages in rabbits without (left) and with (right)
anti-histamine treatment. Dye permeability induced by 300 upg of
vascular permeability factor was not affected with anti-histamine
treatment, whereas dye permeability induced by 40 zg of histamine
was completely suppressed by anti-histamine treatment.

D.P (Dye Permeability) :

R R, RARRBAENER, major prot-  EEBELOLEN 0.15 # 5 Step-4 TI6.8L 1
ein band A LBATHRE T 356451 single S50BRsh.
peak & LTRM SN, MEEBERF Q5T 5155

UEogs, MEHBRTE Step-l TORAKE CORUCERSRE L - MEBBERTF O/ 2 ORI
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Table 3. Effect of heat treatment on dye permeability, renin and
protease activities
Sample Pe(rgx%z%il;i‘tg) ﬁet!l‘]\l/rllty 2rg§§§§%)mg
Native 5 mM 0.55 1781 42.06
Heated 5 mML 0.93 0.008 3.41

Renin activity (#g/ ml angiotensin /2 hrs./mg protein)

110 zg protein of 5 mM eluate obtained from hydroxyl apatite
chromatography was used to assay dye permeability.

SWTEITREL .

Step-4 T o B+ v 7 LVEBBHMEL /. Step-
3 oMEZEBRFLERICHVL. X. IO Step-3
O MEAEGRFSE L, BBoWE®WHET, 100 °C.
102 eI L B Wi,

HESMEE (K3, £2)

B3Rt FRORNBEBERE®EEHV
MEEBRFOMIc BEKICEFEEE Y 2. X
(o) i, FIfE Wistar rat OFHERICRE i
BRREEEREHARLTEY, ERICBIT 2 LEAS
DIEWEH rat ILBVWTHEHONBIEERLTYL
3. FROFRNIcAEFs N MEBSBRTOEMRE G,
BRAEH%0~604THERAICEL, AHKI2058 TR
iH4% L. short acting agent &L THI>N3, h-
istamine ®Z hickkRTE L EABERSEV T &
BEHsh. X, 2Rt NESEBRTE
M, ez 3 VILER, 0.565&H iR ¥ 1 VIR
WBEE, 0.604& ORI AEM L EMLC,  histami-
ne liberator & LTHWTWVWA DT VWENEE
ShTHB.

i (R3)

MEFBBRFOEHIR, 100°C, 1050#0E % M
2Bk RERY, BLAZTOEWIIEMRT S
EM %8s, BbE 3 RTNC, BLABMESRBR
FoiEHE, 0.5 L nBBNEEARFOZ N
i, 0.93:KThy, EHOETRED O NLEDL -

#o. —7% Step-3 OMEZBETRE R RSO
<, 1.78lug/ml angiotensin [/2hrs/mg protein

® Renin EEKRY 42.06 cpmx 10¥mg  protein
protease FEHESA TV B, Th o BREE

S

7

Figure 4. Peritoneal effusion induced by va
scular permeability factor.

Peritoneal effusion in a rabbit 1 hour after
intradermal injection of heated vascular per-
meability factor. 660 ug protein of 5 mM -
eluate was used.

Hu-ohs, 100°C, 1045 OMELERIC TRIEL 2.
MBS (B2, £4)
MEHBETE, M2 wRLmL, 709 &EHE

Too disc BRIk TERE» SBEBE~BH T

WMETHH, TOBHFE-—H~L LTHVE

bromphenol-blue ®z#n%1.0&EH & Rf=0.4

T& b, anionic charge #BULYHELELS

htfz. ChizinzT, ®4wRLmd, EaEMmb

#%100°C, 10MBME Lzikic, BET2E0HE

AE A IR AR CAET 5 &, iEDEERE

121009 SRIRRR CLRT A BEASEOT B Y 5

hi. Tol00%tafkZti#aE 2 Eic, Sephade

x G-75 chromatography s 8 single -
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peak OMEFZBEW.SRD 541, N OEMAE D
5, *ORFERINATHIREEEs h.

serous effusion inducing activity (# 5 .,
4, ®5)

EREEEEFEEHORTECEBL T, ERRTERRR

5. BB L BrELORIKEKOEREL TV
BELZEDE. COERE, £S5 IRTWL Sepha
dex G-50 chromatography icTH 583 fracti-
on 2 KEbML o SHEECED S, BEKEE
BUERKBICHERTEDRRICBOTLEL »» .

Table 4. (NH):SO« fractionation of heat-stable vascular permeability
factor from kidney extract

Permeability
Fraction Dose Activity
(mg) (A 620 nm)
Original renal extract ‘ 0.9 0.145
33% precipitate 0.8 nd.
55 % precipitate 0.5 nd.
100 % precipitate 0.23 0.102
100 % sup. 0.38 n.d

n.d: not detectable

Table 5. Effusion-inducing activities of four protein fractions

Sample Rabbit Dose Perml:e)ggility PE?{f:Jtsoigial EPf]f?l:irggl
(mg) (A 620 nm) (ml)

Fraction | 1015752 | 6.0 0.371 7 +
Fraction 101575-3 0.6 0.276 43 +
2 022076-1 | 0.66 2.585 - .
022076-2 | 0.66 2.43 50 +
022076-3 | 0.66 1.568 50 +
030476-1 | 0.44 2.126 10 -
030476-2 | 0.44 0.868 20 +
030876-1 | 0.77 3.746 8 +
Fraction | 100875-1 | 2.1 0.791 5 -
3 102275-2 | 1.46 0.335 8 -
121875-1 | 4.85 1.314 - -
121875-2 | 4.85 2.733 - -
121875-3 | 4.85 2,697 5 -
021276-1 | 4.0 1.019 - -
021276-2 | 4.0 1.46 - -
021276-3 | 4.0 0.76 - -
Fraction 100875-2 0.415 - —
4 010876-1 0. 447 - _
010876-2 0.843 - -
010876-3 1.52 - _
Phosphate | 1915751 0.1 - -
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Peritoneal
Serum effusion
1.6 . /]
Albumin
Transferrin
l l Albumin
Transferrin
0.8 l
oL L L
- + - +
Figure 5. Electrophoretic patterns of serum

and peritoneal effusion obtained 1 hour after
intradermal administration of the vascular p-
ermeability factor to a nor.aal rabbit.

COBAEM X, fraction 2 % Step-3 @ hyd-
roxyl apatite chromatography (T4 L 7z R,
EREZEREERBE 5mM phosphate buffer
pH 7.253EIc D B8 & 1 Step-2, Step-3 %@L
T, COmE®RENBT L LRI TELEL . X1
00°C, 103omEnEEHLTd, BKEKERE
Prlc R . 43, Step-3 TEROAL
MEBBRTF (660ng) RAREFE 1 EMEKE >
RRROEKRERLTWS. BKkOESEEAR320-3
Omg/mlT, 20ERMEKRNFESCETLEEELREL
D, albumin KEGABFEENTSH - (5).
IERIEM
MESRBRFH~Toug % Wistar rat & EL
TREGROFRIDERFT L. TR, 0B
OMEFZBBRFES » tOMEE RS H - 72,
BAREERCRERE(L (R0 6)
KRORACHE LB BEBEREEL0, Bk
FrEmAEE LS 2 MEBBRF440ugz, FHE
R E ML - Wistar rat ORRICEEL., @F
IRIEEZE(bic>WTRET L7z, £ DR, XEERC
oo bHENR fibrinoid necrosis 848 %
TLETEUDIH, BEVYSAVTOBRETE, &
BT EA B AREIAR 1< 5 5 IR HRRE, RS

iy

BHHERoMEEHE S Bbh s mitochondrial
swelling, myofilament ®F.h, HELEOFREL
B, CoBRUERE, WBE L TRV A AR
o oMaRk: 3ZD T, - THEBBETE
Bilk -7, EMICE U HBIIREEES (L 22
shic.

% E

1940F Winternitz? &2, REBEOLER M B K%
FHEUBEBEERL 22 RIS LB, 280mE
ZBYETIE R R T 57, serous effusion, Ry
angionecrosis #5|ZE T LE2RUEDTRVLE
Lz, 1938%F i3, BEic  Goldblatt™ AR B#k
RHROWHELE L TERNBRS T ORESE2
L. b rOBMEGMERE L 25 0/NRO IS
W angionecrosis 4B LBAZ L EH o hic
LTW/DT, Winternitz 5 D%% 3, Goldblatt
BMERWEMECR S>3 angionecrosis ®%
ERFCERERoFEERFSES T 20TREL
DEDEZEZEANTRIBLE - 0. BHEEBREORS
D, EIREEERERRELVE Y b, Ty PEBULT
BodorbiciEREsh Naim 3%, Ukco
RFOMREEIS » b, FREFVCEMsATY
4. £ LT serous effusion, angionecrosis, [fi
EEEUTTEL V- 2 BNELREOEEELT2H
HHEIC L - TN AERE—FER, FEL "%
BHMMEEEESRRE, LI —0lh b i —THiIc
SEALE2MELERICRD 21EEN, T OHES
CORFHIcL-THRENTER. FRPWEL LTS
hET. 1) BEHETF  Renin®™, 2) RFHHE
%’.' a) Im%:ﬁi@¥7)9)13)m, b) m%gﬁ%?ﬁm) M
Fons.

Nairn 5%, Cuthbert 5%, oL MERE
ORFEMFICHB TS Renin 0BEHELZBEHL. Gie
se™ $EBED vascular lesion A%, BIE%E, £ &
B %s, #i{tL Renin #5. &K Angi-
otensinll #EDVWShick-TbHELBLEILE
BHomil, FFHEF Renin 2R/ LTV 5.
L LA s, MEANSMESREZ, effusion, an-
gionecrosis & D lesion OFeAiciEikEyIc B <
VI EZHEEVWER SO/ VWY, 1) &
MERKESEEL T, BREXIBEHEESLIVE
vascular lesion Ciﬁ; 57\, 2) Noradrenalin
BMETIR., [ vascular lesion HEI 5
W, 3) #i{k Renin Xi& Angiotensinll #5
itk »THELA vascular lesion &, —#fkic Bl
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Figure 6. Early degenerative changes of cutaneous smooth muscle cell from rat skin
treated with the vascular permeability factor.

SC (smooth muscle cell)

IEL (internal elastic lamina)

BM (basement membrane), E (endothelium)

Arrow indicates mitochondrial swelling of
Magnification (1 x30,000).

HERES L k- TECLREL DB IEBV. &
DEHEIHS, COBUMEBLEDLTE Renin
BHOERTHET A LML, #-T, Reni
n LADHIE 2) EREWETE L Thh - B
HFoREMLRMICBEShARRICE - K.
LIAT, BRFRERINOMEBEEZBMUERE C>
WTREL Ao EHEhTEY,
Macmahon®, Goldblatt®), general edema, serous
effusion, angionecrosis & - 7f7, TS < U
RUuzMERUTEEL L 2REY, BhRNEEAE
HFoLamEBRAEERAERRL TV EDTIE
RO EELBIUEMNRIcEE N, 1963F, Assc
her 59 higmbT T DIIBEBIBL TLLR, MESY,
Blis®ick -t o BT BRI EET 288
s hTat, X, Cofic bEERBRYMER
BERHLOBMY SIS VWTRRIETS 545, FEkE
BEBRME BB AMBED A, 5

Kira &

(Schurmann and

smooth smuscle cell.

Kk-THEshTWE . 20fh, NESEERIC-
WTRAHTH2H, EFREUEBEH®HRFEL T,
Namba 5™, Nakao &', Shimomura® % @
FrE2HELTWAE.

LHLEA S, Renin UAOBEHETIc-WTH
COMBBBENIZICELIHSS, TASORFO
MBI EREA I VRS h TR LD
i, HESEL AT, Mbs hk < BEOHS
KER TV B IBHEF Renin® SoXBliz,
REHLWOI H—DEHEDOATHENE. T
Renin &#BHIC, NEOBEOE» S LKL B2
EEFUERFEAVEV-TEL, ZOEKTIH, &
HMNEBBRTFOFERBE, NBERELERTVE
LWt 3B,

Lo Lias, L& Nakamura 5™iE, 5 o b
DEBRE homogenate » 5. lysosomal content

%8, Z#x Con-A affinity chromatography
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KhiFaZ Eicsd,. MEHBEBETF L Renin %
DEEL. T ORFH serous effusion, angionecr-
osis 2B » MBI LB EEHELoMRICLL.
HEOHE R, Renin & BE2BHOEZRRTF*
Renin » MBI HEEL - ATELFHmE LS.
PlEm~TE B ohsBorizmd, T OW
KOEME 2o BEEsh&S . 85, 5o Bl
e, MESAER2ET2HEELREEL ., ¥l
L., 2ha#t Renin LBULZTEEHASH,ICL, %
OYEBEE OEEH S EZ - EROMEBERESERE
B ARENHDWTERTHILTHS.
Bricif~rond coMBEHBRF . EFE Wistar
rat OEREIEEL, HAFMBELS2-00
chromatography & polyacrylamide gel electr-
ophoresis 2#la&be T, HF50EEEanz. B
B#cid, anionic charge * U/ BHHETH
5. X, H2irRdml, COoRTFOE®S  disc
BRI TRHEs W A BOBEERS E—H LBV
L. T ORTHBEbER i gREET 3 BERS
THBHBIEATBLTWS., 200 FEIZ 4 ARk
T, Renin &P T 328, 50% e T Lk
TE30RML, CoWEI100% Mz bk L
fr. BLEMMIEAIR,. CORFOEREHI00°C, 10
BROMBIMBTHRDONIEWI L TH->%. Renin ®
IEHEIZFE°C, 0D TREeIEETELMEYSNTS
b, XEERIcBVTLEOEMKII00°C, 105 0Mm
BMICTHEL2CEFELL. Bic, ZOoRFIES » pOIM
FrRzksRWIE, D, EAEKTHI L b
#an7. Renin oMEBBAEFERIC O WTIE,
Angiotensin E4 %N L TOREEHOER, ME
HnMBERETELRL, £OKR, MFomEEN
DBREAMET 5L nhATVE™, Heb i MER R
Bix, Renin k& 2MBEEREEMHLTVEY ©
T, BIFERENMEEBMEE TTES & 2 HEICES
CLRMBVRLWEICEDNSE. —F, HEER, KE
BT Renin ONBHREBAEC>WVWT B FRH
L, Z0&R, Renin OFANEREEMLCEL
Tk, BERREMRCEOR Y, BEESLIVLRLD
HREBK., CoHb, EEOET & Renin K
B, EEETEBACEERLTCWS. Hlom
{, ZOEFE Renin LAOHICREZMET
HHIEERLE., X, £ORERET, Renin &
ST 5 ERTENA A8, 100°C, 1043 00

BE3CLickd, Renin 2BRETE2ZL%2H5
oL, ®ic, 20t R EERNEEZBRF (H

oY, BiusY, Vaughan 57) RA&TE#MTHS

il

h, COE,S, EHEORTFLIRUIMEATH AT
Ehibhz, X, gIER, BREOS, SBhy
Protease 2fBEL T A4, AEBRTHHS h iz L
fin< . MmEAEIC kY NEBRE®HIETES, #
I[E—%&MHT Protease FHEOREAEIIKIET 2
Z &, RUMthicid KE® Protease-Inhibitor #
B+ AL EH S, renal Proteases (Renin
A2BL) OB®ETFE L TOTAEEERDEVWEEL
ha.

X, Nakamura " @ lysosomal content i,
KiRO BBMET, it x5 I VABLEICTE OEENR
melsnzoT, FHEORTEREDLEOHENREL
5.

ETRIE, CORFOET 3 b5—> DR, U5
serous effusion inducing activity Zdiic,
EERMMEEEERER~DOCORFOBRIEBELL
Vv, MEEBRFE, Chi2ERERORNICERE
1BRIEcE LY serous effusion &L 3. &
OERAGX, MThs b s, TOREKR, ¥
RicB5 s h - MESBERTFH, MF~RIsH, &
ROk, RETHESALEEFRIEL fodELRE
¥z t.. Effusion oFFEE, BEBRCBVTERLE
L, Ko, L3RI IR\, Bl effu
sion BEMBWEELHRET A& B HERLT VLY,
Nairn 5% b ERkOBREHEHL TV 5. B HKR
WA, MEZBRFVBEREFRIC serous effusi-
on 23| X LAEVWHIEETHE. THLETOH
FILT, ERMWMEEEEBRBEICEB T 5 serous
effusion % angionecrosis i3, HICERLIKEX
REHLZI AT LrED SNV LE2RL
LT3, CoREEHREOLERCEL TH,
Bi#ick b Renin oEHBETH % angiotensinog
en BHEL, BENREECERNTS 2 & BRT 55
D, EEIc &k O REBEKEL A, HNDERE
b2 bol, IEERMERET ZLEELRN
EHBF LN, —icBEEY A RBHR AR
BELiBcE»osn3 serous effusion o EK
SWTik, i~ Renin OFEERBIC &
BETAMETI B, LhLuss, comicH
LT Vaughan 5" ZEBREVEHEETE-TVL 5.
b AT RS2 S A ERERES » rOME
¥ angiotensin]l inhibitor sarcosin #5& ¢
Blxn 555, serous effusion MG TEHLVIL
# 5, Renin LIAA@EFH serous effusion &
BELTWADTHAS LiERLTV . EEOME
EBETEHAUEHER, 7 » + RS LK




MmEZBHERFICET P58 415

serous effusion WEERIK>LTEBHF L TV
WOT, ChHoDEBREDERITEL LY, BRe
By, MESDBEICHL T, ERkoEZL™
L mEE I @e R WIRD . ORI BLT
$B serous effusion #EUBZZ LR AEDXEAL
oh3. e, Namba 5"z, 74 « v v 5 B
kb, Trans Cellular-Fluid Forming Factor %
¥ L F%&MHED hydroxylapatite chromatograp-
hy 2BVTHAREL TV, CoMHEIZ. B>
» Mo serous effusion Z4 U 248, MEBBEE
Al oLWTREREIATVRL., BHTHEKENI &
. COMBEOBEHEESEFEOIREATVS
Step-3 TOMBEHZBUKTFOBHRHELL TV S
BT, EEE, COPESKENCEEEORT LY
BHE—TREVAEBEITVHE.
RicMBEEBEFR., hEBH7 - PORRIE
$LTHWLWHWAE angionecrosis AL UMD 1,
LhLahs, el RLmEEEk (1 ~28D
TRBERL DR ) FEHREOE B & BR
¥h 3 mitochondrial swelling, myofilament
OFh, BERLEORREELL. ABLEAFARIAR
WEIC @D 5N 7298, endothelial junction R

subendothelial space I3 intact T&H-7z. Oon- -

eda ¥ i3, EROBHSFIOES » + O RMKEEIRK
wEH Ltz angionecrosis # EFEMCEEL .
£ 0O%#% swelling of endothelial cells, sepa-
ration of endothelial junctions, subendothelial
and medial fibrin deposits E#&ELTWE . &
ERTEBOhLFRRR, FERRLLE~ZLZOEIL
REHCTH-7. LrLEss, Wiener o0 i3,
BIL 3 v b o0 EERK B M ST 351 5 ME DOFEIEE
Bh S Ooneda o 0#4&L TV AHEY angionec-
rosis DFFRAEITT 281RE L LT, mitochond-
rial swelling & %\ (g increased electron den-
sity of cytoplasm 75 & @ endothelium @ de-
generation @MEITT A& AIEHL TV 5. AR
RTEOIALKEN, CoOBEL—-HT2L0TH
Y, ®iZ angionecrosis ~"E{TT HRIBRTH 5
HEIhEOS HICBAL TR, SRR ERILE
BedtBEbh 3.
ERMNMEEEERBOBLIBHRROMEHSE D
B, CoEEcEELEans v AcBEL T,
ERABMEKIC X > T 83  vascular lesion
DRT% Renin BHOERTRHIETEL VW E T
BIEH 5, Renin LADOBEHERMEESRTF OB
Abisms hc s, CoMiciEL T, Nakamur-

a oW OEFOM, Renin ONERLIKEND &
T, serous effusion, angionecrosis 2 L &8
5LT5HELH LN, CORT L XHEBEMET LG
WOT, U EO@ERELE—-LHENIEI LBENE
ShafERT Ao, BLEORRMNLELE
b, KFEH LB oNLERIEREOEL LB
b, MEEZBRFE serous effusion % FE4ric 3l
BT LB 5B, angionecrosis 3 OMEEhT
R LAY, MERBERBORIILLCE, BR
LREZEH T, BEDCEET AEHROEFOBE
ERNEETH D EELI.

i E

E® Wistar rat 0OBBIc3BEo NEEARF %
RodiL, HlczohtigbBWEkREET 2 HK
DLTHEIL, ZofHEE~.

Z DR,

L. HBEMICEAFR A FAROBEEART L Bb
f,
2. MESBEKR. 100°C. 1050 MANE T %
EEY, BHt#dlic&En 3 Renin KU Prot-
ease & IFBHOMICRERIL S . X2 OERERERRE .
fie 2 & 3 vEITMHElE A iaL.

3. ERFEHTHS.

4. RREBVT, CORFERARST I &
&0, Mok, EECELY effusion 240 3. &
DOYER & X100°C, 1053 BB THRIEL S 0.

5. KEaZESAsEAEC LEB2Bo0NEA
FIBRE rat ORNICERL ., HERERERLE
BRZ L /ohs, HRENR AR AR K O SRR R 0 2 M)
BEAErBEbeaELAICIE,. WbW5 angionecr-
osis DATRLIEB oL - 12,

PlbosERbs o, iifl B ARk &
ELEBoRBONAMEEEDI L, serous effusi-
on FEHEFORL 0 E HokmERBKT O M
BHOFMAZ LA, angionecrosis O FEEIZ T
Renin 2 &L MOKRFOERBLETHY , Wb W
ZEBHMBEEBEER2K L. FLA2KELX &Y
T, BHROBEMORTIcL-> TR STV 3 AHE
HERLE.

e MESRO DI, AP RO EEO RS,
WMECRABD 0 & U EERME RN L TFRE,
mRASBRECEOHELELET. X ARMEB
b0 E LR THAERR, CONRCBRBAIL TS
Vi L kR ESA R RTF R, hRIGEEK (HEE
FEE), Ao PR ERE . AREFRY Lo BA
HLET.



416 X

X i
1) Matsuoka, S. : Tr. Soc. Path. Jap. 28, 381
(1938).
2) Winternitz, M. C., Mylon, E., Waters, L. L
& Katzenstein, R. : Yale J. Biol. and Med., 12,
623 (1940).
3) Nairn, G. C., Masson, G. M. C., & Corcoran,
A. C. : ]. Path. Bact., 71, 155 (1956). -
4) Giese, J. : Acta. Path. microbiol.- Scand.,
59, 417 (1963). .
5) Cuthbert, M. F., Asscher, A. W. & Jones,
J. H. : Clin. Sci, 31, 325 (1966).
6) Cuthbert, M. F. & Peart, W. S. : Clin. Sci.,
38, 309 (1970).
7) Vaughan, E. D., Gavras, H. Laragh, J. H.
& Koss, M. N. : Nature, Lond., 242, 334 (l-
973).
8) Asscher, A. W. & Anson, S. G. :
Lond., 108, 1097 (1963).
9) Murakami, M. Sekimoto, H., Yasuda, Y. -
Masuda, S. Genda, A. Ikeshima, T. Ooka, T.

Nature,

Nagai, T. Yasumura, A. Sanada, . & Seo, M.

: Saishin igaku, 20(4), 873 (1965).
10) Nakao, K., Ikeda, M., Fujii, J.,, Terasawa,
F., Kurihara, H., Kimata, S. Matsushita, S. &

Yamaguchi, H. : Jap, circ. J., 30, 539 (1966).

11) Namba, S., Hiramatsu, Y., Kusunoki, F.,
Okuda, K. & Sokabe, H. : Jap. circ., J. 32,
1585 (1968).

12) Shimomura, A. : Acta med. Nagasaki., 15,
58 (1971).

13) Onoyama, K. Hattori, N, Omae, T. & -
Katsuki, S. : J. Jap. Coll. Angio.,, 11, 163

]

(1971).

14) Nakamura, M. Ezaki,. L, Sumiyoshi, A,
Kai, M., Kanaide, H., Naito, S., & Kato, K. .
Br. J. Exp. Path. 56, 62 (1975).

15) BRKEBPER : ERUKBIERE. 3OL%, 5
= (1969).

16) Nitta, R., Hayashi, H. & Norimatsu, K. :
Proc. Soc. Exp. Biol. Med., 113, 185 (1963
17) Gross, D. M. & Barajas, L. : J. Lab. Clin.
Med., 85, 467 (1975).

18) Ooyama, T., Orimo, H. & Murakami, M.
: Jap. J. Atherosclerosis, 3, 465 (1976).

190 Lowry, O. H., Rosebrough, N. J., Farr,
A. L. & Randall, R. J. : J. B. C. 193, 265 .
(1951).

20) Goldblatt, H. : J. Exp. Med. 69, 809
(1938).

21) Giese, J.
(1973).

22) Schurmann, P. & MacMahon, H. E. : Vi
rchow Arch. 291, 47 (1933).

23) Kira, J. Saito, N., Matsunaga, M., Ogino,

: Amer. J. of Med. 55, 315

- K., & Takayasu, M. : Jap. circ. J. 32, 1 (1968)

24) Goldby, F. S. & Beilin, L. J.
scular Research 6, 384 (1972).
25) Eto, N., Onoyama, K. Tanaka, K. Omae,
T., & Yamamoto, T. : J. Jap. Coll. Angio, 13,
427 (1973).

26) Ooneda, G., Ooyama, Y. Matsuyama, K,
Takatama, M., Yoshida, Y. Sekiguchi, M, &
Arai, L : Angiology, 16, 8 (1965).

27) Wiener, J., Robert, G. L. Barnet, G. Me
Itzer, A. B. & David, Spiro, : Amer. ]J. Path
54, 187 (1969).

. cardiova-

Abstract

The present paper deals with identification of a vascular permeability factor in
saline extract of the normal rat kidney and its role in the development of vascular

lesion.

A vascular permeability factor was purified from the kidney extract of normal
Wistar rats and determined by estimating dye permeability in the skin vessels of
rabbits as a measure of its enhancement of vascular permeability. The purification
procedure included Sephadex G-50 chromatography, followed by hydroxyl apatite

chromatography and polyacrylamide gel

electrophoresis. The specific dye

permeability activity of the purified substance was about 50 times of crude kidney
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extract. The factor was dialyzable and precipitated in 100% ammonium sulfate. It
appeared to be different from renal proteases including renin, owing to its
heat-stable nature : Dye permeability activity was not eliminated by heat treatment
at 100°C for 10 min, whereas the activity of protease and renin in the factor was
completely inactivated by the same treatment. In addition, intravenous injection of
the factor into a normal rat did not result in the increase of blood pressure. The
duration of dye permeability effect of the factor was longer than that of histamine,
and the activity was not inhibited by antihistamine. Intradermal injection of the
factor not only resulted in enhanced dye permeability in the area of injection site
but also in the serous effusion in the peritoneal and pleural cavities of the same
animals. Finally, the vascular permeability factor was injected into the skin of
bilaterally nephrectomized rats in order to check its ability to induce arterial
necrotic lesions, so-called angionecrosis. The injection caused such early
degenerative changes of endothelium and smooth muscle cell in the cutaneous
arterioles as the mitochondrial swelling and disappearance of myofilament, but did
not result in severer lesion, angionecrosis.

Thus a renal vascular permeability factor was identified and its characteristics
were delineated. It was by nature a protein with the molecular weight of approx.
40,000 and was quite distinct from renin. In addition, the author demonstrated that
the factor could induce serous effusion, but not produce the other vascular lesion,
angionecrosis.' These findings agree with the previous suggestion of Vaughan et al.
that the effusion are due to unidentified renal substance(s) causing changes in
vascular permeability. Since it was found that the administration of renin or other
factor could produce angionecrosis in the animals, the author suggests that the two
vascular lesions occurring in the animals receiving renal extracts are due to the
presence of more than two renal substances with different effect on blood vessels,

namely, renin with pressor activity and the vascular permeability factors with
permeability effect.




