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5. b BSA B&ic81+ 5 cobra venom factor
(CVF) #5028

SRKEEFMABEE—HE (5% RE E5)
x ¥ B X

(RBAIST4E10A 14 H ZA4F)

27 5% (cobra venom factor : CVF) 2 & DEM & n 2 EFEIAES, 7 v MM BSA BLED
KIRBREEIS 2 5 BERBRE LTz, 1B BSA B, 4 EROBYE Wistar 7 v MZFMET L7 8 >
(bovine serum albumin : BSA) # K F&&EL, 0 8E% XD BSA 1mg %8 6 HERWICRET 2
TEREDERLE. REAOHBLERBETT v MR 2EIS, THO 12EZ 320 U/kg ® CVF %
BH, BHAAGES L, MEBEME (50% hemolytic unit of complement, LIT CH 50) % & 5H{ED
0% LT Ic#eRE L7z, % 7 II#0 121, CVF 2B 5 LR VHT, IHONERE L. RESHRAKDL
BSA OS5 RFE, MEEL b 6 BRIZEBRL . NEOREAEIZERICHEML, 6 BMET 174£27 mg/
day ¥ TELE, [BCOREAMMEERCMH S L Tw (74118 mg/day, P<0.05). Sty
CEETLE, [BETERAYYEYAOHEESERCMEENTED, POSHAMKOBELIFLEAL
FoHoNLhot. I REHEHiAE (FITC -E3# BSA, #Z v b IgG, W7 v C3EER) T,
[ B R EEE I D B & 1E (immune complex : IC) B/ SF -V 2B LD WHL, THTREAY
VEY ACBITAUENBUTH . BB, IBTRICOUEFERIILALASNEL o7, FREEER
BRSO & D md IC DA ETo7 L 25, THTIRICOE I 19SEFICED SN, 1 B
Ti219S 2B ABATF ICHBIML Twiz. BEDFRIR, in vitro TS h TV 2 AR O RS
REMEEEE S, invivo KBWTHEALTVRAZLERBLTWS, D& 0, CVFHREHTE, CVFK
L DERI N EHERIEIC X D SRS IE R h, 2 OBR L LTI ESF 0 IC B E
LbOLEZBND, £z, CVFREBTREASNGI S AIDR, ICOBAFRCHECILE Y —  23F
BB S AU EYLNF — v EEbok 2k, & TEHHANKIC X 2 RREEESIHE L 2L
ZXaborEILND,

Key words BSA nephritis, cobra venom factor, hypocomplementemia
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Effect of cobra venom factor (CVF) on chronic bovine serum albumin (BSA) neph-
ritis in rat. Naohisa Tomosugi, Department of Internal Medicine (I), (Director: Prof.
N. Hattori), School of Medicine, Kanazawa University.
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i-11 Henson 50 & 212, RHEIMEREERICBLTY,
FORERBIHESELAYEELTLRVET S
gELHONDE, ZOLI, KRKEBROERICSE
Fr@EoBEEI oL TR, BRsRRRTEIDRSR
SrEESRESNTBY, ~BLERSAOND
sV TH LT, BReHT2HEMEDS
BRI NS,

iy, Miller & Nussenzweig 51933k tf Takahashi
Bz & b, invitro T3, kDS IR & RREE S
wofEA (ICTHERR) 2BT2 2L s
nTyh, 512, Shifferli 5794, invitro TO
IC BRI S RE R 2 IR T2 L 2 HREL T
w3, LL, invivolZBWT, BWENIC DTFE
EBLIETEEIIOLWTIR, LELRENA SV,
227, bibhiFZOEIOWTHRNT 3 ENT,
ERERETOEMNS v b BSA BRIBI3 ICOK
DV TR LA L 22, XY BIFHEED IC 138
MTaeWwIREE L7z, Zhid, invivo iZBWT b,
BEN ICHTECEES STV 3ARELETILTY
20THY, UTKZOEMERET 3.

MR EHE

1. ICHBR#OIEH

7 v b BSA B3, WARSDDHEICH, 58458
BOHEME Wistar 5 v bz, BSA (Miles Lab.) 1mg
# complete Freund’s adjuvant (Difco Lab.) &3z
ETA1EMEL, 0 8E% LY BSAlmg 2B 6
EEIRNICRET A Z L IC K DERIL T,

1. 5 v b BSABRREER

BSA ¥EBHIA L D S BEMRICER L 28 mizDw
T, REEQHBRIZRETL 7.

2. v b BSA BRICNT 2 EHEDOHE

IBREA&EY 0mg 282727y M EREQHR
Bel, JhzREAHBIECRERIRD 2320
137,

THE (1208) : REAHBEBES L b CVF (Cordis
Lab)320 U/kg # 2 HZ &2 3 EEERNEE L, &5
FRA & D 6 BRICEBE LB

U# (1205) : CVF A5 LB TRONER
ThHY, [k, REAHKRE6 DHCERLT:,

HIEEQOPT) © REAASHEL AT, BSAD
BIRNIESHBRE L 0 4 BREBICBRL .

I. REBOAE

R#Yy — &M 12MERL, Kingsbury -
Clark i L W BEE 2 EER, 4 HEREE- LT
G OYAR

. #WEmaRE

BSA #xHGH, REAHEAB LI SMZ0%28C
L2 E@E 4 E, BRI Iml 20U, mFE% —
70°Cic R L 72, ME#EM (CH50) &, Mayer @
50%YAIME I & DR —E LU TRIEL/. CH50 O
#5513, BSA B3RS A O CH 50 T 2 HEAETH
bL, 1BREEES I0mg 2RI LREE2E1IBL
LTRLT.

V. HiisEoRE

#i BSA Fiikfiiiz, RESHBEAOMELR VT,
Farr O 222 #€V>, antigen binding capacity (ABC
-33) LLTEHLL.

V. BSA-#i BSA #G#ESENKXE S DRE

18D 64, IED 5P OWTHRE L., BRE
1] -#EH BSA 1 mg/ml ZE#EkEL pEAL, 10,
60 43181z, ZNFN 0.5 ml L7z, MEXERT 2
fEHFR L 121, 20 100 4l % 10~40% EEEEAER
#B3E0¥E (40,000 RPM, 18 iR, B 37438k EE 58
T0P-72) XD 50KCHHE L, ZD&, TSHE
itk b IgG (Miles Lab.) %, %7:19S &80k
754 4usa7Y > (Sigma Chemical Co) %F
Wi,

VI, mESFHIRE

B fH # 1%, hematoxylin - eosin, periodic acid
Shiff, periodic acid silver methenamine ¥iZ & %
L, MEHEECHE L. El, —EOMEBIIERE
F & L, fluorescein isothiocyanate #2317 v b+ IgG
+C3 8 X UH BSA M (Cappel Lab.) ®FHWTH
&L, HEEMET TEE L. ok, —HOMER
i, 3% NI —NVTALTERBLITLIRBAZAIT A
BMic k0 2EBEE LK, TAa— LRI LD RBA
L,Epon 812 i@ LTz, Th & DEEIA 2R L,
Fvo=re sz vBRCEVERAEL, BEHTH
2L

VI #EETHIRIR

HEETF MM E 1L, Student D tRE B L U Wil
coxon O W HZE % % A7z,

& S

I. 7v b+ BSABRORELE

BSA ¥iERAtAt 5 BT, 23 EF 4T (61%) i
REHOHRE &z, MBI, BSA BHERGEER 2 -
3+4-5FEM, FhFTh5-27-0ETHY,
REAOHBICREEESASNL(R]D)., &B, ©
Fhy | HREHEY 10mg 282 Tro0 LB,
ERAICRESESEML, 15 150~200mg iZEL
THr5giZ—E L.
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1. CH 50 ¥

[ 3T, CVF #5006 Aficbiz>TCH50 i
WYL TETFT LY, —7#, UBETHREAHBEMUE
40~50% IT{ET L 7-28, AEOETROH WA,
1RRT LI CHEsrREERFAD SR (P<
0.005). &¥, FEAOHERL R -0 ERE
@ CH 50 B8 18% DIET AR LT £ o,

Table 1. Appearance of proteinuria after intra-
venous injections of bovine serum albumin (BSA)

No. of rats showing urinary protein
excretion after BSA injection

No. of rats 2 3 4 5 weeks

23 5 2 7 0

100

80

60

40

Serum CH50 level , per cent

20

ot Pl
1 1 i | J
0 2 4 6
Days after CVF injection
Fig. 1. Effect of three intra-peritoneal injections
of cobra venom factor (CVF, arrows) at 48 hour
intervals on 50% hemolytic unit of complement
(CH50). Each point represents mean + SEM.
1009 : preinjection level of CH50
@: group I, O: group II, A: group Il
* p<0.005

2. REH

HEETIE, 1 AREAEN 0mg 2822 &, 32
EERgcmL. LaL, [ETREREAZOR)
BERETHD, H2ERTIICZTOERIFESE S
OTH-7: (P<0.05),

3. Pukffio fE

FREAHBEAD ABC-33BL T3, 18-
wERRED o772 (E3). LirL, HFETIH
EPlpMEEER L.

4. REFRR

MEED 12 T, 1108 (92%) WS EL L LEE
DAY F Y LEENED S N(ER2), »OEEAN
BROBEERE > T2 (K 4D). Zhicwl, 1#T
RS ERED DM 2HITH O, 1D 10 g ¢ng
WIRED AV F Y ABHEERD T ET, T8
s, oz AV Y F Y LEESBETHD (P<
0.001), »OHFAMKORMELIFLALE DAL
pot: (ia). kB, MBETIEREREICEES» AR
ERT|H ook,
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L
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Urinary protein excretion , mg/day

I l |

0 1 L L L i L W
o 1 2 3 4 5 6

Days after CVF injection

Fig. 2. Effect of three intra-peritoneal injections

of cobra venom factor (CVF, arrows) at 48 hour
intervals on urinary protein excretion. Each
point represents mean + SEM.

@®: group I, O: group II

" p<0.05
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Fig. 3. Antigen binding capacity (ABC-33) against
bovine serum albumin (BSA) just before the first
injection of cobra venom factor.
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5. FEH T

I BET I FRIFEEIC 1gG O MOWERRDRED SR o h
7D R L (B5b), TBTIE AT ¥ LEMO IgG
WEH Y —>ERLTCEY (W5a), MEMCEEE
&St (P<0.001, £3), %7z, BSA L IgG &
U OTEER 2R L%, CIiLE R, 1B TRITEE
M OERERB 2 T 143, CVE 25 U THTHE,
fatkiew LEBMERE TH -7, kB, IO 2 T,
AFVEY MIRED 1gG B2 AD I, D 8
TREETH -7,

6. BHEPA

NEETIE, LRTIZHEOWLEY 2, —58 hump
BizAaz5b0bhok (M6b). —F, I1HTH,
TETUBEMORE R, ELLTAYYFYLHE
Bu@Essht: (H6a).

7. BSA -#i BSA REEAEDOKE &

TEE-JIBEE BT, 7S 19SEBIAERY—2 %
A ETIE—FL T, TETRIECTS,
19S L EoESFEED IC DEES SN o7 (7).
% BRI LR 2 B b, 1251 -85 BSA Ot
SOMEE, TR E 7,

% -3

SEORETI, 1894 BSA BROERBR T CVF
28ET B &0, OESFEEQTMP IC DF
FEEEREMNT 2 2 &, QRBIEAD ICHE 5 —>
VAU F Yy ABAL L2 2, QREEEOEMH
MElEnsd iy, CVF EREFIZBT 2 BRER

Fig. 4. Light micrographs of a glomerulus from rats with bovine serum albumin nephritis, stained

with hematoxylin and eosin.

No mesangial proliferation is observed in group I (a) but hypercel-

lularity and neutrophil infiltration are observed in group II (b).
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Table 2. Incidence of light microscopic findings
No. of rats showing mesangial
proliferation
Group No. of rats normial mild moderate severe
1 12 5 5 2 0 hl “
*

II 12 0 1 6 5 L

J *
I 10 10 0 0 0 -

¥ p<0.001, ** p<0.05

(a)

Fig. 5. Immunofluorescence localization of a glomerulus from rats with bovine serum albumin neph-

ritis. Deposition of rat IgG is mesangium-dominant in group ! (a) and capillary-dominant in group
IT (b).

Table 3. Incidence and intensity of immunofluorescent findings

No. of rats with glomerular deposits

rat IgG rat C3 BSA
cap. mes. cap. mes. cap. mes.
Group No.ofrats — + # -+ # -+ # — 4+ # — 4+ H#
I 12 7 5 01 0 4 81 12 0 0 11 1 0 7 5 0 4 5 317
% * * * %

II 12 0 4 8- 7 5 04 110 14 9 2 1 4 6 2 9 2 1-
I 10 10 0 0 8 2 0 10 0 0 10 0 0 10 0 0 10 0 0
cap. : capillary
mes. . mesangium

* p<0.001, * p<0.05
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Fig. 6. Electron micrographs of a portion of a glomerulus from rats with bovine serum albumin
nephritis showing mesangium-dominant dense deposits in group I (a, x3500) and capillary-domi-
nant in group II (b, x2000).. In group II intracapillary cellular proliferation and neutrophil
infiltration are observed.

REEWZLER, B RBONELT. ZDEVIE, &
WikER2HE T4 CVF 5 1CERT 2 0THD, Fl
B BSA B ROERABICRKE{EASLTHE T
LERTLDEEZOND,

ke, REREBROFEE - ERIIB XIZTHEOR
BizonT, BEFoREnA>N, FOERIE 3 A
BEBN TV B, B 1513, #1150 chemical
mediator & L COER, 20 ICIc L DiEH{Lah
Ttk o i & s BB ER 7o & 0 S AM
Bt IC sE B irE L, IC LB T 5B Tt L
7z lysosomal enzyme 12 & ¥, RATEESIEE S
AEFETHE, TOHIZOWTIE, FELTNTN %
Aol BRI L vBREBEDSNTEN, ThET

NG

DEEE A5 &, CVF ® zymosan 3 5 W IZEE [gG D
Fe 512 & ) R S NI ERREE 2029, 3 2 W ISR
RS TR & D F SEERR 228, 35 1 U nitrogen
mustard ©HHEEMRTEOKE I & 5 SEAMIK
DAL UIRET 20 Tlx, BROFEA % » CICEREN
MER B LEIEESNS BB EN TS,

B2ER, MR LRBREOEERESFRTHS.
ZOACEL T Salant 594, ABMEEEIC S G0
BONELRD v Heymann BRICBWVLT Y, KR
RETRI LIV REAOHBIMGEIENE b %
B L, ML EELREEERELEEL TV 2 8
HEREL T2,

# 3 ORADESE, Bartolotti 5@HHEL T3
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£, invivo 2B 1 2 ERMAREET CIE, A3k~
HELLZICOBRESIFsNE I ETHD, I,
Miller & Nussenzweig DR L T 27H{ED IC
THALES S, in vivo 2B WL T L EBIL T % A RENE
ERTLDTH 2, 312, RREDCIbL LTS
—2OR LY CA LTy LD, R EELR
ICHARRETHEESNE Z LV RESN TV,
:@iim,%ﬁ%%&@ﬁ@um,ﬁ%ﬁiﬁ@
BEEEC TV S, SEOERET, SRR
BB kDR IC @ﬁ?%@ﬁ% BICEEDED S
22 b, FIETO ICTHREET, TOSFROR
EREPNESEL TS AREERT OO LEL OGN
%, Schifferli 73, in vitro T IC AR, #
EDRHCEE L TWAERE MIER TR, Sk
B DR HIIEI S ., # DIEM#FIC classical path-

way SALETH B I &, £ 72 in vitro DEETH 2,
CVF &@Ena szt bER T, CIMNETTAL
B OTE £EIT 2RAT LA LRED S
N a e ERELTVS. 4 SEObbILOE
EA T, CVE #5125 0 CH50 BET L, 2285
FAES ORI T IC ML 7225, 0 I,
Schifferli 575, in vitro OEETHD 720 L[AHROHK

FES, in vivo DIEMERET c sV T HIEAL TS
TEEFRTLDEBILSNS,

PLED X 312, IC EEREORMGOERICLD IC G f
WRERE T DI L, REkEADIC WHE NS —~
MRE STV eh s b EFT s, ICOFTH
v, ZORBEBICE T2 BESMY L ORI O0TO
Germuth 5% + #1841 BSA B4 & Fivs 7oL
X T, BUATE AR BV IEI T S 50 TI~T0 1
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Fig. 7. Sucrose density gradient ultracentrifugation patterns of *I-labelled bovine serum albumin

(BSA) in sera of group I (a) and group II (b) rats.

@: 10 minutes after »[.BSA injection
4 : 60 minutes after »[-BSA injection

T b DNE 7 IC AR & M TRERIE R ok
L, —H, PEEOHABELREZRTHEICE, 50 73
~EASV b ORERZICHAERE, BHIC
YETLIILE TS LwbhiTwa, £7: Koyama 5%
i1, YJMMD affinity > HUEO valency 8 & UHURHIA
Haricky, BRa 2 ICOIFENEE SN,
Germuth & O8RS & R, 2O FREIRBEKICE
U3 1IC DWEIRI A RIEL Tb Z 5T L T,
DFD, SRIOERIC BT, CVF 2485 L 2 EHE
HTAY > LBRO ICIEEZHD I Z L1, 2
SOICHERMPTEEFTTFHTH > I EERLT
B, EIEEEAREEOET, @9TEEO
Aot b8BT 5

CVF #5ET#e & L1z, RE M o ImEh
LTy, ks s 0 @areo ICHERshZE
EH AN TV HEEMAE Z 51D, DE D, Germuth
SRS LRI TV A L 912, BAROHERI,

HERFE IS T 2 REFEAD IC BT L2 b0
Ez2 5050, SEORMET CVE %58 TILRBEEA
DUWBDEEL, A Y LB ICHE Yy —> %
BLlZEWE, WBED Y-, REAOHERLI
CORBEAEE L 2BH®RT 20D EMEND,
Lon Lo, b L 7z B Ak % A4 L T O lysoso-
mal enzyme Z 2 5 EEHFS, Salant &0 ) #k
DFERBEEEAOEHFEEEEAL, wWIn bRk
EHTHY, TOLI B ICHEROEERFL, S0
O CVF 8512 L 2 BHEIRET Tl lflshtweiz 2
EEZLOND,
i Eo

1217 v + BSA BROREGHHRAIC CVF 28

HFaI0ickb, ZORE - BB LIZTEMEE

PREROFHE I L, >EORME 272,
(1) CVF #%5#£D CH 50 1 10% AT (BT L2,
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CVF 5T S0%BEDQETHA NI T &
, FOEREETH - (P<0.005).

Q) BELEOHEML, CVF &SR TER S
hTwi (P<0.05). ’

(B) A FYAMEORE, CVF 58Tk
BERICHE~EETH D (P<0.001), »OHKAMR
OBEELIELALABRER DT,

4) REHNHEET, CVFREREA Y F 7 4
B 1gG Wiy — v B LI-DIH L, CVF 8k
ERTREBEAOLESBUTHY, TOERIAE
BhbDTHoT (P<0.001). %8, CVFREHT
i3, CITBRELALBDGNLM T,

5) EETEAEEELETL YD, CVFREHFOW
o IC % 4MF Lz £ 25,19 S BLEOE S FEERO 5
EEBEIML Tz,

Ll ORI, invivoxBWL T, HEHICHTF
BirgEr52 TorMERERLTBY, EHER
EFTCH,BESFICHBRINELIOLEIONS,
B, Z0LI % CVFREIZLY, BROETES S
WIHEBRRELY AL en 0T,

Ei 3

MERLBWhRD, HHEE, EREEBLY & L BHR
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BB 5 L UHBIE R & £ L5 1 RIS 3 IFEZENFES
EFCBRBHOERRLET. B, FRRO—HIZ, EEE
ek BB ARAEERETNEE IR | RNERREE)
OFEBRI-L>TRENbDTH B I L E2{TRL, B0
BEERLET.

FHLOEE R, B2 AHEXEHESRECB L THR
L7z,
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Abstract

The effect of hypocomplementemia induced by CVF on glomerular injuries of chronic rat
BSA nephritis was studied. With a view to producing BSA nephritis, male Wistar rats were
immunized subcutaneously by 1 mg of BSA with complete Freund’s adjuvant and, after an’
8-week interval, 1 mg of BSA was given intravenously 6 times a week. Immediately after de-
velopment of proteinuria, rats with BSA nephritis were allocated alternately to the following
two groups: 12 rats in group I were given three intra-peritoneal injections of 320 U/Kg of CVF
every other day to maintain complement activity (50% hemolytic unit of complement, CH50)
less than 10% of pretreated levels; 12 rats in group II were not treated with CVF as a control
Each was sacrificed on the day after development of proteinuria.

Urinary protein in group II increased linearly up to 174127 mg/day during the 6 days. In
group I, however, the rate of increment of urinary protein was apparently suppressed (74%18
mg/day, p<0.05). On histological examination, the grade of mesangial cell proliferation was
significantly suppressed (p<<0.001) and no infiltration of neutrophils was observed in group I,
By the immunofluorescence microscopy using FITC labelled anti-sera against BSA, rat IgG and
rat C3, C3 could scarcely be seen in group I, and immune deposits in group II tended to localize
in the capillary walls, whereas those in group I were mainly found in the mesangial regions (p<
0.001). Sucrose density gradient ultracentrifugation for sera revealed that most immune com-
plexes (ICs) were found around 19S in group II, in contrast to bigger ICs than 19S found in a
considerable amount in group I.

These findings suggest that complement system is responsible for inhibition of immune
precipitation in vivo as well as in vitro. As a result of suppression of this function by CVF-
induced hypocomplementemia, bigger ICs could be formed in circulation and deposit in mes-
angial regions, where large ICs were known to tend to localize. The inhibition of increase in
urinary protein may be due to reduction of immune deposits to capillary walls and suppression
of glomerular injuries induced by neutrophils.




