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Urinary Change of Kallikrein in Adenine-Induced Renal Failure Rat
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Abstract—In order to investigate whether the function of distal nephron is disturbed in adenine-
induced renal failure rats, we measured the urinary kallikrein level in adenine-ingesting rats fed
on 0.75% adenine diet for 1 to 10 days. Administration of 0.75% adenine to rats significantly
increased blood urea nitrogen level and urine volume, while the level of kallikrein along with
the urinary excretions of urea and inorganic phosphate were significantly decreased. From these
results, it is suggested that adenine-induced renal failure is caused by early deterioration of distal

nephron as well as proximal nephron.
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Table I—Composition of 18% casein diet Bo-}

Component % ]

Casein 18 0 _J

o-Cornstarch 57.9 W

Sucrose 15 -

. I 40 -

Soybean oil 2 E

Salt mixture 4 -

Vitamine mixture 1 20 i

Cellulose powder 2 ]

Choline chloride 0.1
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Fig. 1—Time course changes of blood urea nitrogen
in both normal and adenine treated rats.
Values are means* S.E. of 8 rats. Significant
differences from normal values are observed
by level of p<0.01.
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Table II—Changes of urinary
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consitituents in both normal and adenine treated rats

CpR - A2 - AAS

Urine volume(m//day)

g
]

Normal

Adenine

U-urea(mg/day)

Normal

Adenine

U-creatinine(mg/day)

Normal

Adenine

U-phosphate(mg/day)

Normal

Adenine

17.50+ 0.93
17.38+ 1.10
19.88+ 1.86
14.63% 0.91
13.69+ 1.27
14.50+ 1.20
12.50* 0.85
13.50+ 121
14441 0.85
13.19% 0.99
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22,06+ 2.04

26.19+ 3479
21.38+2.98

24.56+ 4.28”
2513+ 3.20”
3244+ 2.7
3244+ 2220
38.06+ 3.19
40.06+ 3.517
38.63+ 2.85”

351.55+ 50.46
330.63+ 24.45
349.99+ 19.70
486.66+ 54.93
37356+ 67.25
360.93+ 61.27
40540t 62.75
482.80+ 67.02
640.67% 5247
522.48+ 36.06

159.54+ 2350 5.93+ 0.18

75.96+ 12,529 6.17+0.11
234.84+ 37.617 6.94+0.12
6.80+ 0.17
6.78+0.19
7.33£0.20
6.761 0.29
7.00+0.33
8.04%0.22
7.74£0.22

348.59+ 39459
186.11+ 19.29°
192.82+ 22.85°
207.04+ 18,529
256.76+ 21.66”
452.93+ 29.80?
402.77+ 26.139

5.68+ 0.24
6.12% 0.27
6.03% 0.38
6.39% 0.32
6.18% 0.29
6.10+ 0.42%
501+ 0.22?
5.88+0.31
7.91+ 042
7.79%£0.37

28.08+ 0.63
29.78+ 101
29.08+ 1.38
30.39+ 1.70
27.34+3.06
27.51+2.73
30.03+ 3.10
30.83+ 2.50
33.20%+ 1.70
30.93+ 1.40

15.21+1.13°9
13.90+ 1.18°
16.58+ 1.63°
17.60+ 1.589
13.34+ 1.44°
12.15+ 1.46°
1123+ 1.139
12.80+ 1.167
16.74+ 1.69°
16.54+ 1429

Values are meanst S.E. of 8 rats. “Significantly different from normal values, “p<0.05, *p<0.01,
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Fig. 2—Urinary excretion of kallikrein in both normai
and adenine treated rats.
Values are meanst S.E. of 8 rats. Significant
differences from normal values are observed
by level of p<0.01.

23 Aoz Husx ck? webd g Al
oA =F 2 249 urea, creatinine ¥ phosphate2]
WAzt AaE, 85 #433HES ¥ 39 phosphate?]
A e F2 AIAS ZAZoRA dojAR
ZH=ARY AFF Fog 9T FHn ke
AR m] o), o]2]3t 2o AT oS X =
715 At 3t Zeor A=)

=% kallikrein®| %i3}—Fig 2% adenine Foi|
9§t %% kallikrein #A42 W3lE ep it
A9 =% kallikreine A% 1442] 14210.16
U/day®-8l AE 10949 1971024 U/day= 4A
g M9 el el Wt adenine Fof T

J. Pharm. Soc. Korea



Adenine it AlR-A #F o2 %% Kallikrein®] 3} 507

2o 1944 0.89+0.10 U/day&E 38%(p<0.05)
95 A4S Holi adenine FojUSr}) ZrlES4
= FAEA aste] 2449 78%(p<0.001), 3
Aol 83%(p<0.001) 7HA-stgd o™ adenine o 7
AARE] A3 28X 1094747 <F 98%2) &5k
g el

%52 kallikrein® AN FAHS HEA} ki-
ninogen 2 & 439 kinin-g A4 53 kinin
phospholipase A,Z #A32# 2 A7} prostaglan-
din®} A+ el arachidonic acidZ A4 3tc}. Prosta-
glandin& °] FZETeo}] Alzhje] o 3¢ =,
A, AAAE, HAAE P 994D SeA
AAglo] AFFA L] mesangium MEE £F wi
SR o2 AFEA e AAAYEA FAAES
FAA oz AVSE AT U FoI
ZAJQAEA d#lx gJeh™® 3| AlA} prostaglan-
dinA| ¢} kallikrein-kininAl= M2 438 #AZS 7}
AL svhs AL AL Sl g2 $A7) gled)
Nasijletti" & Colina-Chourio $'9-& % prostagla-
ndin} kallikrein2 o@ Agatatelx dalsiA #
F8aL gler A& g 71E o] A4 el A] prostaglandin
AL W AHo=Z AAH kinine] &&stn Q)=
Z& Holi gtk ole} ofge] 2z ¥Pe A A
oA adenine 5o ratol 4] %% prostaglandine] 7+
a¥o] ole ZE B vl gled ole B A3
gel®l AP o] WF kallikreino] F43] 74
el ol A3 2A4T #A7) ole AeE Apagch
&, 1A kallikrein®] 90% o)4bo] wAellA i
HiL o)R& Ao A A Az 2% 3hiE
A3} papillac M+ A9 WA= o=k Scicli
2 stop-flow 7S o] 8-l 7|9 AlAbel A kalli-
krein& U =A AN mFo wjd=E ZE 12
9dom immunohistochemical 7]&& o]&3F 2
AYEL At rat9) AR kallikreine F3-U9) %
Aol EAFT e AL Holx up™” 2 A
ol A adenine F-ofell 9l =2 kallikeino] 4 3]
Hashs AAZ5E adenined 24 ¥t o}
Yzt AeABdx 23S viHn i AdE
o 4 9lelem gentamicin 53 -2 aminoglyco-
sideAd] FAA ] ZHRAFAL] 4o g F4 4
AL w4 AT zelrt gl&E 4 & gloh
°}-g# Girolami ¥®% cadmium® A4

A )

Vol. 35, No. 6, 1991

A3 5A AFR =F kallikreine] 2% #Aa7
&F BRI gle P2 FrIE AME FEsn
At 22u %% kallikrein®] W37} A% wate]
kallikrein®] %2 Jehle Agde %7} 1 4
A Aol #3l =99 427} e AR AMdo]mg
olell tHgt A7} A F oo} 3 Ao g YAjtc)

ook

= #

1) Depner, T.A. and Gulyassy, P.F.: Chronic renal
failure, In Disease of the kidney (Ed by Strauss,
M.B. Welt, L.G.). Boston, Little Brown, 211(1979).

2) Leaf, A. and Cotran, D.S.: Chronic renal failure.
In “Renal pathophysiology” (Ed by Leaf, A. and
Cotran, R.S.). Oxford University Press, New York,
191(1985).

3) Platt, R, Roscoe, M.H. and Smith, F.W.: Experi-
mental renal failure, Clin. Sci. 11, 217(1952).

4) Yokozawa, T. Zheng, P.D., Oura, H. and Koizumi,
F.: Animal model of adenine induced chronic renal
failure in rats. Nephron 44, 230(1986).

5) Yokozawa, T., Fujitsuka, N. and Oura, H.: Produc-
tion of methylguanidine from creatinine in normal
rats and rats with renal failure. Nephron 56, 254
(1990).

6) Yokozawa, T., Wu, X.Q., Lee, TW. and Oura, H.:
Ompi-to administration increases renal function in
rats with renal failure. /. Med. Pharm. Soc. WA-
KAN-YAKU §, 179(1988).

7) Yokozawa, T., Wu, X.Q., Lee, T.W. and Oura, H.:
Effects of Ompi-to on the urinary levels of prosta-
glandin and kallikrein in rats with renal failure.
J. Med. Pharm. Soc. WAKAN-YAKU 6, 188(1989).

8) Yokozawa, T., Chung, HY. Lee, TW. and Oura,
H.: Renal function and urinary prostaglandins in
rats given an adenine diet. Jpn. J. Nephrol. 31, 671
(1989).

9) Amundsen, E., Putter, J., Friberger, P., Knos, M.,
Larsbraten, M. and Claeson, G. : Method for the
determination of grandular kallikrein by means of
a chromogenic tripeptide substrate. Adv. Exp. Med.
Biol. 120A, 83(1979).

10) Archibald, R.M.: Colorimetric determination of
urea. J. Biol. Chem. 157, 507(1945).



508

11

12)

13)

14)

15)

SEERREES

o] 7 3]

Wajima, T.: Inorganic phosphate. In “Rinsyo Ka-
gaku Bunseki V” (Ed by Kitamura, M., Saito, M.
and Niwa, M), Tokyo Kagaku Dojin, Tokyo, 116
(1973).

Koeda, T., Wakaki, K., Koizumi, F., Yokozawa, T.
and Oura, H.: Early changes of proximal tubules
in the kidney of adenine-ingesting rats with special
reference to biochemical and electron microscopic
studies. Jpn. J. Nephrol. 30, 239(1988).

Fuller, P.J. and Funder, J.W.: The cellular physio-
logy of grandular kallikrein. Kidney Int. 29, 953
(1986).

Nasjletti, A., McGiff, J.C. and Colina-Chourio, J.:
Interactions of renal kallikrein-kinin system and
renal prostaglandin in the conscious rat. Circ. Res.
43, 799(1978).

Colina-Chourio, McGiff, J.C., Miller, M.P. and Nas-

16)

17)

18)

Copghal - AE] - AAF

jletti, A.: Possible influence of intrarenal genera-
tion of kinins on prostaglandin release from the
rabbit perfused kidney. Br. J. Pharmacol. 58, 165
(1976).

Scicli, A.G., Carretero, O.A., Hampton, A., Cortez,
P. and Oza, NB.: Site of kininogenase secretion
in dog nephron. Am. J. Physiol. 230, 533(1976).
Orstavik, J.P. and Inagami, T.: The localization of
kallikrein in the rat kidney and anatomical relatio-
nship to renin. J. Histochem. Cytochem. 30, 385
(1982).

Girolami, J.P., Bascands, J.L., Pecher, C., Cabos,
G., Moatti, J.P., Mercier, J.F., Haguenoer, J.M. and
Manuel, Y.: Renal kallikrein excretion as a distal
nephrotoxicity marker during cadmium exposure
in rats. Toxicology 55, 117(1989).

J. Pharm. Soc. Korea



