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ABSTRACT Recent findings have suggested that the endogenous renal kallikrein-kinin system
acts on the renal water-sodium metabolism at the distal nephron as a paracrine hormone system.
The present study was designed to determine the acting site, and secondarily, to evaluate the role of
the kallikrein-kinin system on renal hemodynamics and prostaglandin E, (PGE,) production. IgG
(anti-KAL-IgG) and Fab fragment (anti-KAL-Fah) were isolated from monoclonal antibody against
rat glandular kallikrein; both anti-KAL-IgG and anti-KAL-Fab were found to inhibit glandular
kallikrein activity in vitro. Next, purified IgG (anti-ricin-IgG) and Fab fragment (anti-ricin-Fab)
from monoclonal antibody to ricin, which is a vegetable protein and does not exist in mammals, were
tested ; neither anti-ricin-IgG nor anti-ricin-Fab blocked kallkrein activity in vitro. The
anti-KAL- Fab were observed to pass through the glomeruli and reach the luminal site of the distal
nephron, but anti-KAL-IgG did not pass through the glomerulus. In this study, both anti-KAL-Fab
and anti- KAL-IgG were administered to unanesthetized normotensive rats.

When 1.0 mg anti-KAL-Fab was administered, urinary kallikrein activity (kininogenase activity)
and the excretion of immunoreactive kinin were significantly decreased (—73.4+4.3% and —84.2+
5.3% change from control values, respectively). At the same time, the urine volume and urinary
sodium excretion significantly decreased by 27.0+7.1% and 21.4+6.1%, respectively. In the rats
receiving anti-ricin-IgG or anti-ricin-Fab, the renal function revealed no change. Bolus injection of
2.0 mg anti-KAL-Fab caused antidiuretic and antinatriuretic actions without change in GFR, renal
blood flow or mean blood pressure. On the other hand, urinary PGE, fell by 39.4+18.4% following
the injection of 2.0 mg anti-KAL-Fab. Anti-ricin-Fab demonstrated no change in any of these
parameters. The change in PGE, correlated significantly with that of urine volume (r=0.73; p<
0.001) and urinary sodium excretion (r=90.61; p<0.01).

Thus, these findings show that 1) anti-KAL-Fab probably suppresses the renal kallikrein activity
in the luminal site of the nephron; 2) inhibition of kinin generation causes decreases in the water
and sodium excretions in normotensive conscious rats; 3) these renal changes are not dependent on
renal hemodynamic alteration; and 4) luminal kinin partially controls PGE, formation in the kid-
neys.

From these results, it was concluded that kinin on the luminal site of the distal nephron plays a
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role in the regulation of water and sodium excretion acting as a paracrine hormone, either directly

or via PGE,.
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Thebb, RBREKLYEESTEREE LSS DL
kallikrein {E¥%: 2 #3251 KAL-1gG &, AEkEr
BEL, BRMETOFEM L MERMOWEDS 5 kalli-
krein iE¥AIHEIL 5 53] KAL-Fab 0 58 4H %
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L, BETHERDDDOEEH 7 —7 119 ZEHHIC
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TIAh, BERBEROREICHEIGI R
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KAL-Fab % X Uricin & / 7 » 7 — L $i$k Fab-frag-
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2-3 In vitro BERIZH T35 KAL-IgG 31 KAL-
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Fab o [ ¥ kallikrein #& ¥ (0 1k 88 % in  vitro T,
kinin 4 RREE & F8HE & -3 % kininogenase ¥!7 i X &
L7, %7, 8 kallikrein % 10 pg & A % phos-
phate-buffered saline (PBS: 0.01 M, pH7.0) 1.0
m! i, PBS 100 u/ B L7251 KAL-Fab ¥ X 0%
KAL-IgG #£& 4, 0.05, 0.5, 5.0, 50.0 pg ¥%IOL,
10 M 37TCTA vHFa—vav i, HRICEE
KAL-Fab %\ i35 KAL-IgG iz 7o 302 B
fo. DEWRHEE L LT PBS 100 p/ BB L-REE A =
kininogen'” 25 ug #M%, T 30 HHEA v F 2 X—
3 v 1L, 4C 100% ethanol 5.0 m! #M %z CRIH%
B Lo, EH SR kinin % radioimmunoassay
(RIA) THIZE L 7. R EH ricin-Fab » 5\ 341
ricin-IgG 50.0 ug ¥s s o kallikrein 35 ¢ #1658 %
ROFETHE Lk BERIFRBN T 5H
KAL-Fab 7 & OVt KAL-IgG ¥R ng o kallikrein
TEMERHIER L UCEH L 2.
2+4 In vivo I2H1TD3 KAL-IgG, 37 KAL-Fab ®
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T=FAkh, T0ul ORMELITIE, ~< b2 Vv b
i (Ht) oflBcftl 7. RO-CElk» 57— F 12 F
FIVAS - —ERL, FHMmEYHEIEL
oo —H, Bk F—FAREREARY S ICERL
T, 100 p!/min DA AEKEPFHREAL, O
RAWVTH KAL-IgG, #i KAL-Fab #¥5 L7, ¥
7z, BEMEH T —F A3, 4CIfRt -7z ice bath By
a2 EERBRENICE Y, BREMCERR L (Fig. 1A).
B#3J v bTix, HiZ, F#as5 Doppler flow probe
DOWIYRE P 5V RY = —F — B L, BB
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Fig. 1 Surgical preparation. In conscious chroni-
cally instrumented rat, the PE-10 tube is
placed into both aorta and inferior vena cava,
and metal catheter into the bladder (A).

In addition, the handmade Doppler flow probe
is placed around left renal artery (B).

2:4-1 F¥HME, RE, RPNafpitg 2, B
kallikrein-kinin #{Z%t9 %3] KAL-IgG,
1 KAL-Fab 25 ng

AEROFe ba—a(Feta—a1)% Fig 2 =
BrRd. Z 2T, B kallikrein ¥ N 3 5 B
KAL-IgG, #1KAL-Fab #5088 & FDEEDKNa
B~ DOBELIERMT 7 v P CTHRE L. EEDA
S v i KAL-IgG (n=6) &#i KAL-Fab (n=
D EFELL. HBIIE, K4, Hlricin-IgG (h=6)
EPtricin-Fab (n=9) #8 5 1L, BB 2EHY
BT B U CEBRAEE KO 20853 (time-
control # | n=6) ¥\ 7. KEXIL, Fig. 2 LR
THeC, EBEEAKERERS (100 u//5) 2 BEE X
YBEIA L7z, L IgG, Fab-fragment #5370 30
4314 (control-period : cont) & #5580 30 4R (ex-
perimental-period 1: Exp 1), bz, Zhizk
30 4 (experimental-period 2: Exp 2) @ 3 EEHA
TIfTleotc. Tihbb, KGR~ 58T, REUV)
LB ME (MBP) BIE#1T7ey, SERBEELZHE VT
IReR kallikrein #&%, R kinin SRR, 7+ Y v &
it & (UNaV) %% L 7. $lKAL-IgG & & #i
ricin- IgG ##TlY, ZThZThoIgG1.5mg % 0.5ml D
ABAEEKICEEL, #HE bolus ¥ 548, £HAEK
6.0m! CHEMLrhZholgG, 1.5mg % Expl,
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Exp2 #@BUTHEHEAL, 5 3.0mg o527 PROTOCOL 1

7z. fiuF5, HLKAL-Fab B, #iricin-Fab®Tit, + 2 e e % S0 minlutes
l Equllibration Control ‘ j 1 2

hFho Fab-fragment 0.5 mg/0.5 m! ABAE K%Y
#)IE bolus 5L, ¥\ ~T0.5mg/6.0 ml EEAEK
#Expl, Exp2 %@ U CRHFEAL, 571.0mgoD
Fab-fragment ##5-1L7.. Time-control #Eizi, [
BEOEHAEKOLEEE L.
2:4-2 BMTHEEICXN T 231 KAL-Fab 35 0%
4

Fig. 2D 7 m b 2 — L 2 ZHE, BES v b &H
WAEBAEKERRE 2 BSEE X 0 KERBHK L .
F &8 17, PLKAL-Fab# 5 87 © 40 4 [ (control
period: cont) &G EH D 4047 (experimental
period 1: Exp 1), Fhicik < 40 4-fd(experimental
period 2: Exp 2) © 3 ERilica 7, RERERAE
(GFR), BmifE (RBE), MBP, R kallikrein i
M, B kinin 8EE, UV, UNaV ZEEHIE L.
#. KAL-Fab, #iricin-Fab @ # & (31 KAL-Fab
B n=7, Hiricin-Fab# . n=6) &, ThEfh oD
Fab-fragment 2.0 mg/0.5 m/ =¥ &K & U THEIR
P~bolus 5 Uiz, F7, HEEEK)I.OSm! D4h%
B b U 7o & 5t BB (time-control : n=5) & L CHE
wHE L.

2¢4+3 R Hhprostaglandin E, it i 2

KAL-Fab X505

H#%ic kallikrein 15 EIIEIHE © prostaglandin E,
(PGE,) DRPEMEIER#RE L 1.

AZET » BB, ABEQEKEREA 2EEE X
b, Fig 2 TEDO 7w bt a—u (F e ba—n3)
W, EERREDT. Te -2 bERKE, 3 KAL-
Fab2.0mg/0.5 m/ &3 &1 K % bolus ¥ 5 L 7= B
(¥t KAL-Fab # : n=6) & X O'#1 ricin-Fab 2.0 mg/
0.5 m/ £BAE K% bolus #5178 (¥ ricin-Fab
B n=5)0 2 BT, Fab #5340 4D con-
trol A& #5440 S4B D Exp 1, Exp2 © 3 EE A
-, UV, UNaV, R kallikrein #& #, K = kinin
P, R PGE, BRtE 2 8IE L 7o,

2:5 HIEE

251 FRFF b YT LEEERE (UNaVv)

R NaEE % 1 4+ v EHEE (NOVA-1: Nova
Biochemical, Newton, MA) i X » HIE L, &7,
5 v MEE100g 24 » » UNaV (xEq/min/100g) %
BH L.

2+5.2 JREP kallikrein j&M, FR kinin £

R kallikrein B3R TG O BIE 113, kinin ZE A48

anti-KAL-1gG: 3 mg/rat or
anti-ricin-lgG: 3 mg/rat or
anti-KAL-Fab: 1 mg/rat or

infection

anti-ricin-Fab: 1 mg/rat or
saling

Saline: 100 ul/minute

Samples uring urine urine urine
PROTOCOL 2
-120 -60 0 40 80 120 miniutes
Equllibration l Control Experimental 1 | Experimental 2

anti-ricin-Fab : 2 mg/rat or
anti-KAL-Fab : 2 mg/rat or
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Sallne: 100 pl/min/rat (2.5 uCl fH]-InuIin /saling Tm

v Y A\ \ Y \
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Equltibration l Control

Saline :100 pl/minute

Experimental 2 ‘

anti-ricin-Fab : 2 mg/rat or
Injectlon | - HKAL-Fab : 2 mgrat

Samples u!ne urine urine urine

Fig. 2 Schematic representation of experimental pro-
tocols 1, 2 and 3.
anti-KAL-IgG and anti-KAL-Fab: intact IgG
of monoclonal antibody against glandular kal-
likrein and its Fab fragment, respectively.
anti-ricin-IgG and anti-ricin-Fab: intact IgG
of monoclonal antibody to ricin which is veg-
etable protein and its Fab-fragment, respec-
tively.
#3818 L T % kininogenase 17 ZF\ 7z, R kinin
PRt ERIE s\ iy, 4CITERIR L2 IRBURNZ 100
mM © EDTA & 10 mM @ 1-10 phenanthroline &%
0 % T kininase I ZHE L, X 51 4C 100%
ethanol 12T kallikrein {E¥EEIIE] L. FO—Ei 5
X A CHRREER assay  buffer W THEHL T
kinin RIA ¥ 2k L7, 728, 20 ng @ lysil-brady-
kinin (Sigma Chemical, St. Louis, MO) #* ¥t > v
bR Z fe B AR OBUREE L 91.5+3.1% (n=5)
THoTe.

2:5-3 RIXFIRIBE (GFR)

HABRAEIEER (GFR) % *H-inulin (NEN Research,
Boston, MAYZ fivsic 7 V7 5 v A CEHAIL 7. ¢
feioh, *H-inulin % 2.5 xCi/ml & 7ch X 5 icAEE
WKL, SERRBE 1 KT L D85 100 wl OFE
ETHEmEA, £ERE e, FRETHRMLL T
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AR 10 wl &, FREUE 10 pl Fro *H-HHEE
¥ B-ovFV—avhvyi2—THlEL, #5, v
MAE 100 g 24 b @ inulin 7 ¥ 7 5 v & (m//min/100
g HEML.

2+5.4 FRrh prostaglandin E, (PGE,) #EttE

5 v b Frh PGE, 3ERFER 1.0 m/ % 5 HEERIC
T, pH®# 3L TF & L, 10% methanol THIAE L 7o
Sep Pak C-18 » — + ¥ » o (Waters, Milford, MA)
WL, ethyl formate THH LT, Bi#ho PGE,-
RIA iz X b HIFE L. 10ng © PGE, (Sigma Chem-
ical, St. Louis, MO) % % » » BRI 2 -BOK
Bk AEIREE 87.56+5.9% (n=5) TH-T.
2:5 iRETRIE

B O MA =251 one way analysis of vari-
ance (ANOVA) kb, #ERFcETAEMDE
73, Students’ two sample t-test H5\1E Welch’
stest VTR Lz, 72, 2900452 —2—D
FEEAIY, linear regression analysis IZ X D& L 7.
F B 123 <T mean£SEM TR L, p<0.05 ZHEEK
# 2 L e,

3 K =

3.1 In vitro EERIZHT 59 KAL-IgG, 1 KAL-
Fab @ kallikrein ;EHETIHIDOZIR
Fig. 3 12 I ¥ kallikrein 10 pg /& # = xF 3 % 4T
KAL-IgG, #i KAL-Fab ©##laEBI+ 5 2=
<. P KAL-IgG, ¥t KAL-Fabtx& 312 0.05, 0.5,
5.0, 50.0 ug/tube O& & T kininogenase iHH%, #i
Tl K%, 6.4+5.5%, 84.1+1.6%, 89.8%
Eab fragments

% Inhibition % Inhibition
100, 100,

8

O anti-KAL-Fab
(n=4)

M anti-ricin-Fab
(n=4)

O anti-KAL-Igé 6
(n=4)
anti-ricin-1gG 4
d (n=4)
2

¢ 1T 4

-20 T Y T T T T
0.05 0.5 5.0 50.0 0.05 0.5 5.0 50.0
pg/tube pa/tube

Fig. 3 Inhibitory ability of intact IgG (anti-KAL-
IgG) and Fab fragment (anti-KAL-Fab)
from glandular kallikrein monoclonal anti-
body against enzymatic activity of kallikrein.
Both -intact IgG (eft) and Fab fragment
(right) from glandular kallikrein monoclonal
antibody inhibit kininogenase activity of kalli-
krein.

While control IgG and its Fab fragment
(anti-ricin-IgG and anti-ricin-Fab) showed
no inhibitory effect of kallikrein activity.

Z kallikrein-kinin S#IHFEF OB K » Na 3 79

0.5%, 90.7£0.6%HHl L, & Th £40.5%
7.5%, 84.7+2.0%, 89.5+1.1%, 89.640.6%%NH
L. H#&&ED 0.5 pug/tube Bl EDEE T kallikrein
FEER 0% EMEI Ui, —H, ERLThOWBTH
B ricin-IgG, ¥iricin-Fab 1% 50.0 g T kallikrein
EEMHE ZhFh—10.617.6%, —8.5+8.9%¢&
WERR LR E abr o7, DlbX b RBFR-CHV-IeH
KAL-IgG, #.KAL-Fab it & % it kallikrein i
M Lo RBEEFR 2B T3 2 LAMR I
3.2 #i KAL-IgG, #i KAL-Fab Oi%55%E%

321 SEHMEDNZEIL

Tablelic7» b 2 — 1 1 128324 B0KE(BW),
~=< btz Yy ME HY, FHIE (MBP) ofiE%
RY. RERETBW, Ht OFEZRL, SHEHM
KAL-IgG, #i KAL-Fab #&58i% ¢ MBP 0B & i
EE)xRBd ot DXV ARECHAGEBOR

Table 1 Values of BW, Ht and BP in protocol 1

Group (n) BW(g) Ht(%) MBP(mmHg)

270+5 43+1 cont 99+2
Exp 1l 102+4
Exp 2 100+£3
45+1 cont 102£2
Exp 1 102+3
Exp 2 105%5
441 cont  102%£2
Exp 1 102+2
Exp 2 104+3
45+1 cont 101+£3
Exp 1 102+4
Exp 2 103+4
45+1 cont 105£3
Exp 1 106x3
Exp 2 105%3

time-cont 6
anti-ricin-IgG (6) 273+6
anti-KAL-IgG (6) 271438
anti-ricin-Fab (9

257+4

anti-KAL-Fab (9) 268%5

Values are mean+SEM.
experiment.

time-cont : time-control group.

anti-ricin-IgG : intact IgG of ricin monoclonal anti-
body injected group. :

anti-KAL-IgG : intact IgG of kallikrein monoclonal
antibody injected group.

anti-ricin-Fab: Fab fragment of ricin monoclonal
antibody injected group.

anti-KAL-Fab: Fab fragment of kallikrein mono-
clonal antibody injected group.

BW: body weight, Ht: hematocrit, MBP : mean
blood pressure.

cont : control period, Exp 1: first experimental
period, Exp 2: second experimental period.

n=rat number of each
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KAL-IgG, #1 KAL-Fab ¥, MBP i &EsFELE
27T EHFER I k.
3-2:.2 Kb kallikrein j&14, kinin#EiltE & & U
UV, UNaV Z1{t

Fig.4 w72 b = — 0 1 TR T U731 KAL-IgG, #
KAL-Fab #4%#® Exp1, Exp2ickid 5K kalli-
krein ¥ & O kinin &%, control period &xt3
5%{LE (Y%change) & L-TRL7=. R kallikrein
1% M 1%, time-control, #iricin-IgG, #iricin-Fab
DXt R 3 FER O LB T #EHE, cont & Expl, Exp?2
DD VTR ERERER T -7, H1 KAL-IgG
#E5% cont, Expl, Exp2 CHEERTLETRI -
7. UL, PLKAL-Fab 858 T, contithL,
Expl©—71.743.7% (p<0.001), Exp2 T
—73.0£4.3% £ ZEH (p<0.001) R kallikrein &
HEOET RS bR (Fig. 4 FED.

A kinin BHEE B 3 BB TREZ XL,
KAL-IgG #57 & #i ricin-IgG # 5 HEC b BE o
ERAZD O ot —F, HKAL-Fab 5%
Tk cont iIZkh L Expl ©—78.4+8.0% (p<0.001),

FLWREREE

Exp2 ©—84.24+5.3% (p<0.001) &, 3£z kinin $¢
MERZICET L Fig. 4 TR, i KAL-Fab it Xk
% Rk kallikrein i&MEHIE & R kinin BERE QKT
DHER I huic,

iz, Fig.51 UV, UNaV 0 & % x3. UV,
UNaV i\ 5 b cont i+ % Expl, Exp2 0%
change &£ LT&E L. UV, UNaV it, X 3EEC
TR EBELREMEED ST, UV il KAL-IgG
BECL VERBREE RS e ot LaLH KAL-
Fab #58#Ti%, conticlb U Exp2 »3—27.0£7.1%
EEE @<0.0DET LA (Fig. 5 EBE). UNaV %
UV & AR R 3 B R 0¥ KAL-IgG 58 Cizh
BRBLARE b o722y, #i KAL-Fab #58 o
Focont izt U Exp2 23—21.4+6.1% ¢ B & (p<
0.01) ETFLA (Fig.5 TE.
3:3 i KAL-Fab %5 =5

3-3-1 [FR kallikrein ;&¥, kininBEft2 8 & U

UV, UNaV 0Z1t

7w bha—n2 & 3R, BiKAL-Fab, #iricin-

Fab #KDED 2.0 mg #IkMN bolus 5 LD 5 »

Urinary kallikrein activity

-40 e
A time control  n=g
QO : anti-ricin-lgG n=6

&

S w w]? 40

=

O 20 20 20

R o o 0
20 20

O anti-ricin-lgG n=6
@ : antl-KAL-lgG n=6

% O: antl-ricin-Fab n=9
M : anti-KAL-Fab n=9

-80 0 : anti-ricin-Fab n=9 -80 .80 * *
T T T T T T -100 T T T
cont Exp1 Exp2 cont Exp1 Exp2 cont Exp1 Exp2
Urinary kinin excretion
g, 40 % 40 % \/T 40 b
5 20 20 20
£ o A——% 0 Déé/\_? 0
X 20 20
.40 -40 -40
-80 -60 -80
80 -80 -80 * *
T T T T T T -100 T T T
cont Expt Exp2 cont Exp1 Exp2 cont Exp1 Exp2
* p<0.001

Fig. 4 Effects of 3.0 mg of anti-KAL-IgG and 1.0 mg of anti-KAL-Fab on urinary kallikrein activity and kinin
excretion expressed as per cent change from the control period.
As controls, the administrations of 3.0 mg of anti-ricin-IgG, 1.0 mg of anti-ricin-Fab and saline (time-

cont) were used.
*; p<0.001 vs. control period.

cont : control period, Exp 1: first experimental period, Exp 2: second experimental period
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A : tlme control n=6 Y%
Q : anti-ricin-igG n=6 4
ot : anti-ricin-Fab n=9

2 2
0 ﬁ¢é 0

0/ ]

% change
'S

%
a:
% n:

= kallikrein-kinin R3EE DB K » Na 3t 81

Uu v

anti-ricin-Fab n=9
anti-KAL-Fab n=9

-20 -20 O : antirlcin-lgG n=6 .20 ®
@ : anti-KAL-IgG n=6
-40 T ) T -40 . _40 T 1 ,
cont Exp1 Exp2 cont Exp1 Exp2 cont Exp1 Exp2
UNaV
[ 40— % 40+ % 40— %
[=)]
5 =2 2 2
=
g 0 0 0
R
-20 -20 -20 *
-40 T T T -40 T T T -40 T T T
cont Exp1 Exp2 cont Expi Exp2 cont Exp1 Exp2
* p<0.01

Fig. 5

Changes in urine volume (UV) and urinary sodium excretion (UNaV) after administration of 3.0 mg

anti-KAL-IgG and anti-KAL-Fab. Values are expressed as per cent change from the control period.
anti-ricin-IgG, anti-ricin-Fab and time-cont were used as controls.

*p<0.01 vs. control period.

F o BW, JXH kallikrein 3G ¥, R kinin $i &,

UV, UNaV o ## % table 2 ©7R¥. # KAL-Fab
BEBETIE, Feba-A 1 OREERER, HKAL-
Fab # 5.8 R kallikrein &4 & JRb kinin BREE O
BE Gtr, p<0.00D) ET %2R D, % UV,

UNaV 3 F= G, p<0.00DE T L. —FH, W
R#ETH BP0 ricin-Fab #5BTlE, Wiho 52—
2 HHBIREERD I8 - T

3:3-2 EHmE (MBP), #IXFEEE (GFR),
EmiiE (RBF) O%Eit

e ra—n2ZBt 5 BW, Ht, MBP, GFR,
ARBF (cont ic%f 3 5 Expl, Exp2 D Z LR %
change) % Table 3 iR L7c. &84k, MBP, GFR,
ARBF tv#F11d cont KU CExpl, Exp2 TEE

nEA LR &Y, HLKAL-Fab # 512 X % % kalli-
krein-kinin RO iz, BMTEIBOEEIIE L
T EDFER I .

Table 2 Effects of anti-vicin-Fab and anti-KAL-Fab on the changes in venal function in protocol 2 and 3

Urinary

Urinary kinin

W G oSy Gimning  GEaming
anti-ricin-Fab 294+3 cont 10.7£+1.8 36.4%5.1 26.6x£2.6 4,3+0.4
n=13) Exp 1 13.9%+3.6 31.6+6.3 24.242.0 4.2x0.3
Exp 2 12.843.1 39.7+7.0 29.9£2.3 4.9£0.4
anti-KAL-Fab 303+4 cont 13.74+3.5 45.4+7.9 27.2+2.2 4.94+0.3
(n=11) Exp 1l 1.920.7%** 8.34:3.2%** 24.2+1.7 4.5+0.2*
Exp 2 2.5+1.1** 10,82, 7*** 1901, 1%** 3.4£0.1***

Evaluation of change from the control period to the experimental period.

*p<0.05 **p<0.01, *** p<0.001

Values are mean+SEM. n=rat number of each experiment.
anti-ricin-Fab: Fab fragment of ricin monoclonal antibody injected group, anti-KAL-Fab: Fab fragment of
kallikrein monoclonal antibody injected group BW: body weight, UV : urine volume, UNaV: urinary

sodium excretion.

cont: control period, Exp 1: first experimental period, Exp 2: second experimental period.
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Table 3 Effects of anti-vicin-Fab and anti-KAL-Fab on the changes in renal hemodynamics

Grgup BW( Ht(%) MBP(mmHg) GFR(m!/min/100 g) ARBF(%change)
time-cont 30545 44+1 cont 944 1.74€0.2 e
&) Exp 1  99+3 1.6+0.2 +5.543.6
Exp 2 100=£3 1.60.2 +6.746.2
anti-ricin-Fab 295+4 4+1 cont 1004 1.6x0.2 e
<) Exp 1 100+3 1.5+0.1 —0.2+4.6
Exp 2 1013 1.6+0.2 —1.0%4.9
anti-KAL-Fab 309+5 421 cont  100+3 1.6£0.1 e
® Exp 1 101+3 1.6%0.1 —1.6%2.5
Exp 2 1012 1.6+0.2 —0.4%£2.9

Values are mean+SEM. n=rat number of each experiment.

time-cont : time control group.

anti-ricin-Fab fragment of ricin monoclonal antibody injected group.

anti-KAL-Fab: Fab fragment of kallikrein monoclonal antibody injected group.

BW : body weight, Ht: hematocrit, MBP: mean blood pressure

GFR : glomerular filtration rate, RBF : renal blood flow.

cont : control period, Exp 1: first experimental period, Exp 2: second experimental period.

3+3:3 [Rh prostaglandin E, (PGE,) HEitE
7 r b a— 3 TiT oK PGE, BHlE BEORER Fig.
6 w3, PGE, BRitEOZELEIZ, $iricin-Fab &5

(A
% Change

20k
©—0: anti-ricin-Fab n=6
ol ‘ o—e: anti-KAL-Fab n=5
20 }
40
* p<0.05
-60 T
cont Expt Exp2
(8)
% %
180 - 180
y=57.4+0.35% [} =68.0 40, o
1680 r=073 60 Y r ;&:1“

P <0001 et

T T 1 T 1
o 100 200 0 100 200
% %

%A PGE, %A PGE,

Fig. 6 (A) Change in urinary PGE, excretion after

intravenous bolus injection of anti-KAL-Fab
(2.0mg) or anti-ricin-Fab (2.0 mg) present-
ed as per cent change from control period. *
p<0.05.
(B) Correlation between the change of urine
volume (%AUV : left) or wurinary sodium
excretion (%AUNaV : right) and the change
of urinary excretion of PGE, (%APGE,)
after intravenous administration of 2.0 mg
anti- KAL-Fab or 2.0 mg anti- ricin-Fab.

B Uit KAL-Fab #5582, Exp2 CTHEEME
(p<0.05)CTH-7=(Fig. 6 LB). Fig. 6 TBwExpl,
Exp 2 st} 5 [Reh PGE, Biit & 0 Z (LK (% APGE,)
& UV oZ(LTR(HAUV) & OB, RU%APGE, &
UNaV 0Z{bE(BAUNaV)I ORI %7, %APGE,
E%AUV (r=0.73 1 p<0.001), %APGE, ¢ %
AUNaV (r=0.61 : p<0.01) & DElicit, WiFhdh

7 IFAHEEMERY b i, B kallikrein-kinin SR 3N4%] R

» UV, UNaV oZfkiciy, PGE, EHETHEEL
TWAAREHEVREE X fuie.

4 E =

B Cid prekallikrein 23E ML X 1T kallikrein & 75
b o} OEE LS F kininogen IZfEAH L T4
HEEEYDE CTDH 5 kinin % £ K L, kinin i
kininases iz & b MEMHALE B, ZL T, BETEK
20 2, HEBLFEMTES® Ik hud, kallikrein 33
R RAE BENRATE) ke kEa cErE
L, —MAMEMEETEEEN5. T, RF
kallikrein /&P 138 kallikrein {2 K+ 5 & # %
BT 529,

—77, BB THHESTF kininogen & 5B R LI
FHETHC ENRELMCENRY, Bz kinin AL &
DEFCFEB E N 52 fo k, ARDOTRTCORFHRER
RN ECHEET S, L Liend, FofEREae
TOVCIERA] U BB IR M % B\ 7 kinin O 5 EBRC
%, Kauker et al ¥ &M E: T % Na SELRESE
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A&, Tomita et a2 FMERMORZIKTS
kinin O ARIREHEL, KK LLREHIED
hTnige, ZZ TR TE, EFE—1His v b
& kallikrein ® % 7 7 v >+ — A H 45 5 IgG, Fab-
fragment #Z W FIHERL, HEIRRAE 2 RET
A5, BB ARG EEBE L Lo Eeesy 2FIAL
T, % kallikrein-kinin ROERABM AR L. *
OFER, ¥ KAL-IgG #5131 RF kallikrein {E# 2%
TeF, fikallikrein PriE 2 R/BRE LIRSS, K
MM ER O ZIZEA LT d K kallikrein &4 330
HEhd, K-NafREicdBEL S 22 L2
L.

—F, in vitro T3 H KAL-IgG & @ # o kalli-
krein {EHEIIGIEA /R L, RE O, mEHA
WEICEB T 53 KAL-Fab ##5 Licicit, R
kallikrein {E&EMEIHRK 85,245 3% DIE T & vt 3
b, ARERELIEHT %5 KAL-Fab 3R 4 kalli-
krein FESE I+ 52, ThHEEL v KAL-
1IgG Tz DRI FED LI -7 LT, HLKAL-
Fab #4542 X % R kallikrein {E# 3 X O kinin St
BoETrf, UV, UNaV 2 FhFh—27.0%
7.1%, —21.4%6.1% %, WThAFBRCE T L Ll
Lo R, RME « fefl < kallikrein 23 kinin DB
A% LCK-Na fRBHCBIE LT\ 5 2 & %58 RE
TBH5HDEV-2%. Pollock et al.*® it aprotinin T
kallikrein E#E#IEI LT3, KeNa BEl B 5o
HEBIGE b ol EREL, FED L IERDRE
T B, LasL7asis, aprotinin (3R R 7
protease BEEYE ©, kallikrein IZX 3 245848 K
<, MO 7 ERBRERB I b a b 2 5 &1
TOBRHTHBZ LN, ZDLd Bk iERlsb
febLicho b RIS,

WizZEE 513, B kallikrein #4IE 07K « Na (LB
BOBF R LT, =¥, kallikrein iEMEFAE
Ffo MBP, GFR, RBF #llE L 7. 20ER, #
KAL-IgG, i KAL-Fab\w+h o5 XoTd
MBP, RBF, GFR EELEZAZ ST, 41l
Ed, EFEMTIEMRET S » ricki}h5 kallikrein HI
HRED K- Na geitt oz iy, BmiTERBoE/LEN&
FRIRETHEDEE 2 bhic, DEDEENS, B
kallikrein-kinin & OiEEIIFIZ, BomiTEEY i~
THZ LML, BHTERMEE « B[O kinin fEH O
WEFICE-S < K NaBElt OB LA b ic b LRI h
7o

Z TR, ZOBEYXSEHEMCERTSED

% kallikrein-kinin REIEIEE DB K « Na 483 83

TERF PGE, DEIE %3 %7, Kinin i% phospholipase
A, T A EERBIERC, BMmTEREL S ORER
BRENMLT, PGoELRRETSHEINE®, —7,
BT PGE, 3% { F#EL, KNa fREhcEc
Bllbo T\ 52 % I h, KEFFETIARME kallikrein
HHEORFPGE, 0BIE TR A&, 2L T, #i
KAL-Fab #5804 T, R kinin SHIHE T & FR
12 PGE, OEtET #70, &Ml kinin 7 PGE, &
ERFEHL B LBl ERF PGE, 8
HECEE L REROCERF Na Bt BT LE L
Ml B ELEDOHBERIE b 2E D, B kalli-
krein-kinin & %, kinin iz X 2 E#ER i 2 <,
kinin © PGE, EAREFEHR XN L TK - Na 3B
S LT BRI N,

Bzt % kinin OFERICBIT % in vivo DWETIT
ZhET, DOCABES vy rDBEaAF 21 VEE
KRBT o, H %\ ik kininase [ E#] # 51 D
kinin {EETUERRE T2 oK ERERS 2B L

BERARDLDRTHD. ARRTHONFTRIEL, F
JREL T IEH AR R < WM kallikrein-kinin 5 (2%
IR % ~ 2] ¢ paracrine hormone & U CEIE, —3
PGE, 0 &R R# %/ L T Na REH1zBis» T 3
EERRLTED, EBEEETOF kallikrein-kinin
FOTERBRIEA T % L old THIREVRE & B
bhi.

5 = #

In vivo 12317 % B kallikrein-kinin 207K « Na 1%
e R ERBERR T, EEMmEHRE:S v
PV, & kallikrein EEEEER 2 HoH iR
kallikrein €/ 7 v 7 — A HEOEH IgG (31 KAL-
IgG) & % ® Fab-fragment (i KAL-Fab) o 5%
fI7e\, B kallikrein #ifl ok » BREARB RIS
BE L ToFABF 2R L.

1) In vitro T KAL-IgG, ¥ & 03 KAL-Fab
T IRt kallikrein & 28 & A icilisl L.

2) In vivo (EXMEINEREES v +) R 5H
KAL-Fab o5 ¢, R4 kallikrein OFEEET &+
FUZHE S R kinin BB oA 2500775, #L KAL-
IgG OFETRZ D OBEMITE U shs o 7o,

3 #HKAL-Fab o#51z, UV, UNaV #EEc
W 2etn, WB&LTHHiricin Fab-frag--
ment(Fi ricin-Fab) &5 CIHEE B2 Rd b -
7.

4) T KAL-Fab Ui ricin-Fab o513, 3
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1% MBP, RBF, GFR i©
7z,

5) $i KAL-Fab o# & 13R+ PGE, BitEXHEE
A X, REPPGE, B E 0 (LR L UV,
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LLEX b, B kallikrein-kinin ROERH, EiRHH
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