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Effect of Hydrocortisone and Furosemide on the Renal Cyclic Nucleotides
Content in Rat

Kyu Chul Cho, In Soon Kim, Jae Ha Yang and Young Suh Park

Department of Pharmacology, Catholic Medical College, Seoul, Korea

Hydrocortisone 5 mg/kg which exerts minimal effect on the renal function and furosemide
1 mg/kg which induces moderate amount of diuresis were injected intraperitoneally to study
their effects on the renal cyclic nucleotides content in rats.

1) The renal tissue levels of cAMP were significantly increased by administration of
hydrocortisone, but there was no significant change in the furosemide group compared with
that of saline treated control group.

Moderate elevation in renal cAMP level was noted by the combined administration of
hydrocortisone and furosemide, but this elevation was less than that of hydrocortisone treated
group.

2) The renal ¢cGMP level did not show nay remarkable change after the administration of
hydrocortisone, however, there were a significant increase by the administration of furosemide
alone or combination of both drugs.

The level of renal cGMP was higher and maintained longer in the combined treated group
than furosemide treated group.

The result of this experiment indicates that the potentiating effect of hydrocortisone on
the diuretic action of furosemide may be related to the renal levels of ¢cGMP rather than
that of cAMP. ’

al., 1969; Kinne et al., 1971; Ebel et al,

M

=

1971;
Glynn & Karlish, 1975) 29 Ab4 3¢l bicarbonate

A g4 A el AFTFHE 4L o=
Bk g 92 Z3tm ¢ 2} Nat-K+-ATPase
7F Nate4al 935 At 9l oo (Fitzpartick et
* ol dTE 19831 E SHEY e
o] o]zl A<l

2 dFRENE

A -4 = carbonic anhydrase 7} $8.3 434 5
Z 9 -&Mann & Keilin, 1940; Berliner & Orloff,
1956) & A = A Aot wehd 27k A=z o
Aol 2ol 3 e o wABL o5 Tl oA
48 Vel e A ge] al ek, 2k Aol 4

AN AFFE AAGE 2ohA BASE Nav

1

oy
AN

=



—&74 934

K+-ATPase 4o 3L Z=x @ ox (Taylor, 1963;
Duggan & Noll, 1965; Nechay & Nelson, 1970;
Bentley, 1968; Ebel et al., 1972) Na+-K+-ATPase 9]
A¥ H el oA &4l Vanadium (Cantley et al., 1977;
Nechay & Saunders, 1978) % o] A & o] mzt-g-o] 1}
elv} ) (Balfour et al., 1978; Roman et al., 1981) =}
F5 A Mills & Newport, 1979) 9} ioke] (Larsen et
al, 1979) 2 E#] (R et al.,, 1983)o] 4= o] zF&-
o] yehdriz 2usgleh, Wb AL ksl 4 Nat
T FA 3t 8 EhAld S qAAle] ASHY
L] (Ebel, 1974; Ferguson & Twite, 1975) o] &
F4A 7t adenyl cyclaseAlelo] AALEgiv), cAMP
(cyclic adenosine monophosphate):- 3 z]o] £ 4]
Z9 A mkel 4 3]0 5-& o] sk (Filgratf & Mei-
forth, 1974; Baumann et al., 1974) 229 =5
o] ¢cGMP(cyclic guanosine monophosphate) & 5o
A AN kel S7hs g eH(Osswald, 1974) & 2
27b glom, Al furosemide T4 AZAW
cAMP 3ol & 9i3lt gl et cGMP g3Fe il
2 Z7}5 9} (Osswald et al., 1977)%= 2ws} 9iet
olmatgo] A5atge vebhe
hydrocortisone (&-31-3] o} 273, 1980)3} furosémide
E A4 T2 W FF9A d49 4249 cyclic rucle-
otide kel ol=l WHAS AR EAT By 5
2494 AA%g

Furosemide ¢j

M= 8 WY

A 5E-L A% 300g A A A7 A A (Sprague-
Dawley strain)& A-&3l9d. 4= 2597 74
A4re A4 ohg 484 12478 B wAA S
drb. 4gEEL @ AE2F @ furosemide £3T @
hydrocortisone 27 4 @ hydrocortisone 3} furo-
semide { F§FJF o2 Vg2 7 Twied 320t
% Ay

279 2742 secobarbital 30mg/kg & F4}3E
q A7 e AzTAE 4I494E
mide E-o] 4] & furosemide 1 mg/kg -, hydrocorti-
sone B-of | = hydrocortisone 5mg/kg L, LB I
hydrocortisone 3} furosemide ¥ §-%-of F-¢l| &= hydro-
cortisone(5 mg/kg) 3} furosemide(l mg/kg)s #74
270 smli/kge] $Fo2 FARGe FEFA
F 102, 304, 60F 12089 ARAE Fol 4T

22 o] 49 ¢ AAdgrh

, furose-

otk AA s

: FH4AEA4W Cyclic Nucleotide g2kel] ©] 2] & Hydrocortisones} FurosemideBI ko

2 A FAge FEL WHNE 2Pstd AFFEE

AN B AFAL AATHS A5 AL
494948 FUAA "ol A4 AANER 3
geh 419 Whel AAL AE FAL g AL A

3l sukg el AAL 3~548 2ELE BE
o] dXel gz YFFT vhg dry iced] ¥ WFA
R

BEd A=A & Hgsta
acetic acid) 4} 4mlE 7
Bg JEdAEIE A
ZF QAR R AAES
At

A5qY cAMP &#o] L AP A A& Wy
2349 o WE FEol Al &7 Hdlq 7 ARE 3w
st Agstdz cGMP Y £42 $8iA= 4
A e AEBE AFEHeTh

Z A B 1mlE diethyl ether & 100} 5o 8 3}
o vortex mixerel] 4o} TCAAAE 3 L] F3
4 84 ukEslgitl, =E ether & 80°C EY <dA 3
o] o] ZAHg AR 0.5ml
2 389 Lyophilization & ©}-& AAE 14 0.05M
Tris/EDTA buffer, pH 7.5, 0.5ml% 7}l8}dq =
stk

o] Ze] A Z3F A B F Radiochemical centre(Ame-
rsham, England)ell4]. T+ % cAMP assay kit g}
c¢GMP assay kit & A4 &Fo] AL3+4ch

) 75k 7% TCA((trichlor
tetd FRHAR S T
F8-5e] 20,000xg ¢4 208
AAg AeAE st

cAMP of Mgt

mA AE 5041 F A stz orlel (8-°H¥
cAMP & 50 21(18 p mol/ml, 0.5 pCi/18p mol)s}
binding protein -2} 100 pl(1 pg protein/100 pDE 71
e} 2z7r 42 e 0°CellA 247 F<k incuba-
tion 3} v},

thge] B4 ek ek 100 p1(0.2 g/ml H0)-¢ 7+3)
o vortex mixer & EA# binding proteine] A
FebA -2 (8-°H] cAMP & A akell FHA7I2 W
E9488 718 ALt 4,000rpm &2 1087 94
Zege] AsadeaA 200418 sl scintillation
viald] Y@= cocktail(dioxane 500ml, naphthalene
50g, PPO 3.5g, POPOP 0,15 g £34)-& 7814 10
ml & wukSo] liquid scintillation counter(Beckman

LS 100)E A--gste whalsd $3sh4sh



—K.C. Cho, et al: Effect of Hydrocortisone and Furosemide on the
Renal Cyclic Nueleotides Content in Rat—

cGMP of Mz} o
mix CH) cGMP(80 p mol, 1.6 #C) & 50 4 2 5}l 49449 & 1,24 =
Al Yz AR 100plel FEA 5045 el 9 17@0; P ]/sloédi’:_?é_

vortex mixer & 4-& v} 0°Cofl 4] 1147+ 308Eek cAMP gk e

AAH B4 2
}vm 238 Q20

FAE 100 7 882.25+23.72

incubation A} Z e}, ojrle]l (NHy).SO; 1mlE 7Fb%F  pmol/g-wet weighto]glm A gAsbe] w2 o]
EFAA o 587 A4S WA F 4,000rpm HE QAL 7 gdgher FAFE 1208 HF 886.54
dlA 1087 WEYEAE A v AAES F8ld +31.65 p mol/g-wet weight o] v}, o FF¢ cGMP
Limle Fe] =4 2% 1mle At toluene  FFL Al dd4E FAF 1080 FF 41.0547. 3¢
system cocktail(POPOP 0.3g, PPO 7g¢d] toluene pmol/g-wet weight o] g 1208 Fo) FF 39.14+
3 Triton X-1000] 2: 19| wlgo] HA] 172 wg)dl 7.26 p mol/g-wet weight 24 A| 747 stol] =& H9] -

AL e & 10ml 2 nl=¢] scintillation counter & o] =

vt

Argsted wAlsS 2949 furosemide ©}5-
CAMP sl cGMP9| 2£F4¢ #7494 standard 30, 603

0.5, 1, 2, 4, 8 pmol/100 pl & 483} 24 sty v}, T 867.57+42.56,

£o ol 4] furosemide FA}% 10L&,
2 12080 AlF2AH W cAMP §sk& 2
916, 451+-28.52, 918.237-32. 66,

EE 4A¥AA L HEH ZEAAE BZAGT FY 891.58--36. 44 p mol/g-wet weight 24 B 2T ¥
AL t-test 2 FA g & 4 Fohd AL

veiged 493 Aelk

Table 1. Renal tissue levels of cAMP after administrations of hydrocortisone, furosemide and both com-

bined drugs in the rat

cAMP(p mol/g wet weight)+

Time ntrol Hydrocortisone Furosemide Hydrocozfisone (5mg/kg)
(min) (Sahne 0.5 ml/kg) (5 mg/ke) (1 mg/kg) Furosemide(1 mg/kg)
10 882.25+23.72 1,126. 34132, 48** 867.57+42.56 1,019. 26442, 62*
30 901. 674-36. 89 1,236. 57145, 79*%* 7916. 45+28.52 1,002, 384-36. 27*
60 895.651+27. 36 905. 54+32. 67 918.23+32. 66 922.56145. 26
120 886.54+31.65 896.54--39. 50 891.584-36.44 901, 43148.15

+ Each value represents mean--S.D. of 8 experimental rats.

* p<0.01, ** p<0.01

Table 2. Renal tissue levels of cGMP after administrations of hydrocortisone, furosemide and both com-

bine drugs in the rat

cGMP(p mol/g wet weight)+

Time _ Control Hydrocortisone Furosemide Hydrocor tiione (6mg/kg)
s (Saline 0.5 ml/kg) (5 mg/kg) (1 mg/kg) Furosemide (] mg/kg)
10 41.057. 34 35.68-5.23 53,4847, 03* 58. 866, 96*
30 38.26+5.53 42.48+:6.43 46, 2615, 33+ 56.58+7.13*
60 40. 254-6. 54 41,27+7.92 42,7971-4. 84 48, 24+6. 33*
120 39.14£7.26 41.0318.52 40,541+5.76 42.661-7.94

-+ Each value represents mean+S.D. of 8 experimental rats.

* p<0.01
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