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Effect of Adrenccortical Hormone on Plasma Erythropoietin

Kyu Chul Che, Sang Bok Lee, Duck Hee Lee and Jong Hka Lee

Department of Pharmacology, Catholic Medical College, Seoul, Korea

This study was undertaken to determine if the adrenocortical hormone was concerned on ery-

thropoietic function, especially on the production of erythropoietin in the kidney. Erythropoietin

titers in plasma measured in each group of mice: 1) hypertransfused mice treated with the pla-

sma of rats pretreated with hydrocortisone, dexamethasone, fludrocortisone and DOCA 2) hyper-

transfused mice treated with the plasma of the rat pretreated with aldosterone antagonist and

adrenocortical hormone concomitantly. Erythropoietin level in plasma were measured by the

modification of DeGowin’s method.

The results of the experiment were summerised as follows:

1D No significant changes of erythropoietin titers were observed in hypertransfused mice treated

with the plasma of rats pretreated with hyrocortisone and dexamethasone respectively.

2) Erythropoietin titers increased significantly in hypertransfused mice treated with the plasma

of rats pretreated with fludrocortisone and DOCA respectively, compared with control.

3) No significant changes of erythropoietin titers were observed in hypertransfused mice treated

with the plasma of rats pretreated with spironolactone and triamterene respectively, compared

with control,

4) Erythropoietin titers slightly increased in hypertransfused mice treated with the plasma of

rats pretreated with spironolactone or triamterene, and fludrocortisone concomitantly and

also with spirolactone or triamterene and DOCA.
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% 120~150g 9] AAE &g Yol Agstgden,
etz A% 18~20g 9 £HARCL-JCL)E A
L2359 5, AA2F <HE-E hydrocortisone acetate (Chas

pfizer & Co., Inc., U.S.A.), dexamethasone sodium.

phosphate (Decadron phosphate; Merck Sharp &
Dohme, West Point, Pennsylvania, U.S.A.), fludroc-
ortiscne acetate (Squibb & Sons, E.R.,, N.Y., U.S.A)
o desoxycorticosterone acetate (Percorten® acetate:
Ciba pharm. Co.,N.J.,U.S.A. )8 Ak&slgla, AXx
<223 gpironolactone (Aldactone; Searle & Co.,
G.D. ‘Chicago, Illinois, U.S.A.) ¥ triamterene (Dyr-
enium; Smith Kline & French Laboratories, philad-
elphia, U.S.ADE AHg3lg e}, =% A4-83 erythro-
poietin(e] ¥ Ep #} 2F7]¥H)-& erythropoietin standard
A (sheep plasma Ep 1 unit/mg)o]w], %Fe & 5Fe-
rrous citrate (The Radio Chemical Center, Amersham,
England)e| v}, 28l 3 9lAb52 4L Well-type scin-
tillation counter (Model 181 B Nuclear, Chicago
U.S.AD2 235kl
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4 Fuls = g0 5l A 5 = EA A (spironolactone %
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5) fludrocortisone ks ol

6) DOCA#73 T

7) Ep 4%
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289 F 234 37 9354 494 49
% 0.2ml 4 &, hydrocortisone 3%« F-& hydro-
cortisone acetate 40 mg 4 -%&, dexamethasone 3 4%
] 3-8 dexamethasone sodium phosphate 10 mg 4 &,
fludrocortisone & A &-of F-& fludrocortisone acetate

E05mgd 9 1.0mgHd-g 774 35 100g 3 &
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4] "ol e A sk} WAy AFEPA Aot
o]ld] & et~ hematocrit 2] 5 23519 o
] 55% ol5t9] hematocrit 2| & JEh = sppadnp
29 e A Adstdrt. Sednkese] AA
& %_04 Al AL mlQ 2 3 A a‘}_o_ A %8 7% % 7423}
<] obdiol zhe Ao oFhed ArEEglvh
% %Fe incorporation
B2~ 2% (g)x0.07XCPM/ml in blood sample

CPM injected

X 100
(CPM: 1878 whAb4L A1)

g YA AT R 2 AT A4S B
g AFErrea T AR AETEHYA Sl FoE
FAA Y T WEE fAsas), 5z FE )
E B A ZexAe 223 EE Adslg o, o] =
xR AL Ao HAw F4zAL B5Ely
<&elol= o] T ¥sle] Giemsa W oz gAlg &
738k o

1) Fludrocortisone @ DOCA ¢] Ep &3 2-8o) vl
gt spironolactone 4 triamterene o] o 5F

FAsl gz 2R 2884 SR8 AL 2T
Bhaxl gdE 2 AlA 4l spironolatone I triamt-
-erene o] o &S vhesl o] sbabslyd ol
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2) Spironolactone & &4 Fof

3) Triamterene & & %o F-

4) Fludrocortisone & 3 B0} 7

5) Spironolactone 8 flubrocortisone ¥ 34 -5

Mo

6) Triamterene @ fludrocortisone ) %-a3 =} el

7) DOCA 84 EoF

8) Spironolactone % DOCA W &8 5} Sol 7

9) Triamterene & DOCA + 3+al =} Eol T

D D% e BPoR AeUsbpadA Y4
SIAB22E R0l FUEan BAAE A
A& vl & spironolactone ¥  triamterene -2 33
#AF 100g % z7 50mg 2 polyethylene tubing
(PE=18, Intramedic®; Clay-Adams, Inc., N.Y,, U.S.

ADS g5l AT Foiskglct. = A spironolactone
9 triamterene & 14 18], 39E¢ Fdsigor 7
T 24 2945y AHA Ad4 9 AF AT
2ES 1Y 13, 297 554 sk e
AAHHEA FolF, fludrocortisone &7 Fo
g DOCA 84 Fo 3o &8 71 sk 43y
o, spironolactone @ Fo] ul tramterene ¥ 3+
72 3% 100g v} spironolactone 50mg g
triamterene 50mg®-& 14 13}, 347k Fof3hgir}
spironolactone % triamterene A 2} 2]3t F fludrocor-
tisone @ DOCA & EoJ3le & €3 T spiro-
nolactone 4 triamterene & 3z A F
50mg 4% 14 13}, 397 Feigst TAd
28] = K- E] fludrocortisone & DOCA &
x/ﬂ \11 10mg’>‘1 l‘ﬁ 13], 2%7‘]__%
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b BATIRSEE0] Ep 40 oig g8

Hematocrit ] 7} 58~74% 5 & I3 AL
& A5¥A o152 e EpRdel oy 444
WA 4AA A 4%@—&4 B ARF AL
0.38£0. 04%°l % AAAAG AT T HT Ag
T- A A FEL 0.404+0.08 0] ¢ o= hydrocortisone(40
mg) % dexamethasone(lmg) &4 EO%—?’-_J B A
AT AAHAEL A 0.3420.04% 2 0.440.05%
2A A dd4 T ol A }?_ A4 FAT
o ¥aked WrhE Aol% wolx gakeh @l fludro-
cortisone (0.5mg) ¥A B9 AT AL FRAS
& 0.730.10%2 454 444 Eoﬁ:olv} 4438
FEg T FFABTE 4H g4 Gz A ¢

l‘ Z7vE 8.9 =u (P<0.02), °]A-2 Ep 0.125 unit
+ SAEAETAAE 1.3910.49% B2t &
= 4“ A5 2o =4 Ep 0.125 unit Bl HA A4
HAE ¢ 4 gl.on, fludocortisone (1.0 mg) @;ﬂ— =
AT FEALTRAAEL 2.050.50% 2 FF
T e b B8 £2E 24 o (P<0. 0D, 1A
& Ep 0.250 unit 9] 3348745841 2.43+0. 66%
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-. Table 1. Effects of the plasma of fludrocortisone and DOCA pretreated rats on' RBC-5Fe

incorporation in hypertransfused mice

Drugs pretreated (dose/B. Wt. 100g) No. of mice Mean hematocrit(%) $%Fe incorporation(%)
Saline 8 67.2 0. 38-0. 04
Normal plasma . 8 67.7 0. 400. 08
Hydrocortisone-plasma 40, 0 mg 6 68. 8 0. 3410. 04
Dexamethasone-plasma 1.0mg 6 64.5 0. 4440. 05
Fludrocortisone-plasma 0.5 mg 6 69. 6 0. 700. 10*

1.0mg 6 65. 2 2. QOiO. 50%*
DOCA-plasma 5.0mg 6 69.8 0. 90£0. 15*

10. 0mg 6 63.0 1. 304-0. 36*

Erythropoietin - 0.125u 5 67.9 1. 3940, 49**

0. 250u 5 69.5 2. 4320. 66**

Mean+S.E. *p<0. 02 **p<0, 01

Rats received L M. injection once a day for 2 days and were killed 48 hours later.
Mice whose hematocrit values were less than 55% at the end of the experiment were eliminated.
Plasma of each group was obtained from 5 rats treated with several adrenocortical hormone.

Table 2. Differential cell couts of femoral bone marrow of rats treated with
fludrocortisone, DOCA and erythropoietin
Erythroid (%)
Drugs treated (dose/B.Wt. 100 g) No. of rats M/E** ratio

PN BN PO-N | OR-N
Saline- 7 3.57+1.42 0.6 8.0 | 20.2 | 62.2
Fludrocortisone (1 mg) 6 1. 86-+0. 96* 4.2 12.5 38.7 4.6
DOCA (10 mg) 6 2.52%1. 21 3.6 | 10.9 | 331 | 524
Erythropoietin (0. 25 u) 5 1.42+0. 39* 4.8 15.2 42,2 37.8

Mean=+S.D. *p<0. 001

**; A ratio of granulocyte to nucleated red cells
PN: Pronormoblast
PO-N: polychromatic normoblast

2l Axa, Ep 0,125 wnité el g8 Ep & 4
AAZ A& vebile Az 2AE4 Imle] < 0.2
unit 9] Ep & AAstgvtr & 451 gs}

s DOCA (5mg) ¥ 3%4F ¥ DOCA (10mg)
AT Foll A8 FFTALTAZEE 47 0.940.15
% 2 1.3%0.36% 24 (P<0.02), Ep 0.125 unit 2t}
AL EpE A4ET 2gdd(® 19 29 1 =),

g fludrocortisone (I1mg) o1& & DOCA (10
mg)F e AFFF T LAY T4ty Wi
obel s Zgkeh(® 2 32D, »

5 A4 AgdFat T AN APAg
Fo} fAA G T sFulgo] 3.57F1. 42418 6] Fle
fludrocortisone (1 mg) %o 7o A& 1. 860, 960 24
(P<0.001), °)2-& Ep 0.250 unit 5} F-¢] 1.42:0. 39
Beie 2 g4l A% L300, oL nzTd

BN: Basophilic normoblast
OR-N: orthochromatic normoblast

Wete ALTAY 2B WAAA FIARE vk
W, @ DOCA (10mg)%e] Foll A9 s34 79
S8 AT HFelE 25212124 fludrocortis-
one 24 F uvh W Fad APE 2AAE o 2Tol
b obe AT AAZE] ST F + gL
b e S7He ohigleh ol¥ 4E ¥ EpRoE
d A Z4F AETA A2 EdT 29, 4€F
A4 FAZAAE AT 0.6%, TdA4 Aok
8.0%, Tt Aol 29.2% % A 94 o7 62.2%
o wl &g B93, fludrocortisone 1 mg F-of Foll A=

AR T, ZE/IAA T, dddorT & 34 4A

S oFT] wlgo] 4.2% 112.5% < 38.7% 1 35.6%3 2o,

DOCA 10mg %o Fell A= 3.6% :10.9% :33.1%
52.4%°1%1 3., Ep 0.250 unitBo Tl 4, 8% :
15.2% : 42.2% : 37.8%9] ¥&% 2gv} wel4 flude-
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Fig. 1. Comparison of indirect effects of fludrocor-

tisone, DOCA and erythropoietin on RBC-
%Fe incorporation in erythrocytes hyper-
transfused mice. (fludrocortisone 0.5mg,
1.0mg/100 g of rat body weight, DOCA 5mg,
10mg/100 g of rat body weight & erythro-
poietin 0. 125 unit, 0.250 unit/100 g of rat
body weight).

ocortisone (1 mg) o 2

o sieted AAebT, 2drgAT 2 vhel 4 o} 7-
59 w%Ye] AAY F4E 2l B, 45 4
A Aol 2.5 15 #H4AE 2gth. st DOCA (10
mg)F T fludrocortlsone EoFolv} Ep Bl F ¥
T G Fe AAeT, FTAAANT E v

Table 3.
fludrocortisone and DOCA

RBC¥Fe incorporation rate (%)
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Fig. 2. The influence of antialdosterone drug on
erythropoietic function of corticoids,
NP: normal plasma
S: spirenolactone 50 mg
T: triamterene 50 mg
F: fludrocortisone 1 mg
SF: spiro. 50 mg+fludro. 1 mg
TF: triam, 50 mg+fludro. 1 mg
D: DOCA 10mg
SD: spirono, 50mg-+DOCA 10mg
TD: triam. 50 mg-+DOCA 10mg
Hokte) Fh% ugot Azl vatd Mnd
& %% ngdt

&

Lp) Fludrocortisone % DOCA 2] Ep &ZXIZE0|

i A )

CH 5t Spironolactone & Triamterene 2] H&k

4 WAL FAT) FTARTAAALL 0.39

Effects of spironolactone and triamterene on erythropoietic action of

Drugs pretreated (dose/B. Wt. 100 g)

No. of mice

Mean hematocrit(%)

%Fe incorptoration (%)

Normalpalsma 6 66. 2 0.3920.07 .
Spironclactone-plasma (50 mg) 5 65. 3 0.42+0. 10
Triamterene-plasma (50 mg) 5 68.2 0.35+0. 08
Fludrocortisone-plasma (1 mg) 6 67. 4 2.21£0. b4x*
Spirono. +Fludro. —plasma 6 63.2 1. 01+£0. 18*
Triam. + Fludro. —plasma 6 68.7 0.7320. 13*
DOCA-plasma (10 mg) 6 65.0 1. 7820, 36**
Spirono. + DOCA —plasma 6 66. 4 0.72%0. 11*
Triam. +DOCA —plasma 6 67. 2 0.8410. 13*
Mean=S.E. *#xp<0. 01 *p<{0. 02 '

Spironolactone and triamterene were treated orally for 3 days, fludrocortsone and DOCA were

also injected intramuscularly once a day for 2 days.
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0.07%°]% 3, spironolactone % triamterene w5
Fo Fol A= 4 0.4240.10% 2 0. 3540, 08% 24
Az Fol7t g4k,

fludroco-tione 84 Fol Fol A& T A THA
Hgo] 2.2140.54% 24 FHo] F/4EE Helx g
o, (P<0.01). fludrocortisone s} spironolactone
8l triamterene HYA AL o Fl A HFH L7
AFEL A2 1.0140.18% 2 0.7310. 13% 24 flu-
drocortisone 8] z8dl} #A44E ok FE A5
3 vk 3] DOCA ¥3Fo 3o A HFAd T4
ARELE 1.7810: 36524 dz=Td Hstd A4 A
<8 F2F 2ga, (P<0.01), DOCA ¢} spirono-
lactone ¥ triamterene 8] W ¥ Fod A &) AFA L FHA
#42 0.72:20.11% 2 0.84-:0.13% 24 DOCA =t
54 el 3o 435 dd DOCA zeqx
FAa4-8 ARADE el E3dE 2 29
23=).

I

[

Z8QA) Fste] d# 7] Carnot ) Deflandre
(1906)e =AY Akt ZANA ALTY 4ol &
A8 AL, B4 6 Axs AL o] o
Uz}, Egubila] EEd4 st AAF oA, e
o8 s AYE AdAelale ald zAldE
Roleta A4t ofdl], whe S=lEe AL Fihd
Ep &AMt %43l At} (Reissmann, 1950: Grant,
1955: Gordon et al, 1959). & Erslev (1953)% 44

A BEA WY S dogl B 555 94e F

25l & @ reticulocytosis (HRARMEBRALSIEDT <L
Aytrix umsigen, oF g FH/E o] A4 &
4 shgleh ‘ :
Ep 44¢ FAske /b A E£44 a9 A4dLF
224, Ep< phenylhydrazine 22 §84 & o3}
AV, AFEE QF W, ARG #AddYg F=,
EE cobalt F4A45] &8 L A4ilke] Ealgo] R
= o] e} (Fisher et al, 1964: Levy et al, 1950). 3
2o 4 F AAALA AR Juxtaglomerular cell =
a4 A ¢} 0w (Jacobson et al, 1957: Fisher et al, 1962),
8] we F2E4 Epd FAARZALEAN AAoleh:
vl oA e] Y& nola glrk(Naets 1958: R et al,
1960 & 1963 Kuratowska et al, 1961: Fisher et al,
1961: Kuratowska et al, 1962). 28]} Erslev (1958)
$} Jacobson Cl962)~% AAgeledsl AR 47

FAs A5 2] ¥4 Erythopoietin Ao -] K& Fg—

Ep & 44A% 4 drlx 233 wlst 9leb. Gordon )
Zanjani (197DEL AAFEENA z28q A
232 renal erythropoietic factor(REF)E}- gl oA
ol REF & #43}3l7] -r]?ﬂ-"“}ft: BogFol olm ddxk
7k 5%.8.?1?“4-—1— el )AL oJulE oA A 4bs]

Zela #2585+ globulin o)efa s}e3+)..

4 Ep9 3w QAT 27]ele 2xdo
Ad Edste A48T ¢ AgT4EE Ssbau

89 (Carnot & Deflandre, 1906).0 28] kA o]

Zelloll & bicassay W 024 £7 "l 9ol A
T4 vty BAAEE 24354 (Fried, 1957), 3
THRAN A B AASS 2A A (Garcla
et al,1961) =& FHFgulszdl ol APTY wt
A5R4AEE 245 (DeGowin et al, 1962) W
%ol girh

2 4 g A+ DeGowin B4 whiql mf-&~ uhwl 2~
AT Agskg h(e] AE, 197D, '

F¥Ago] dejule JlAdew mA 2 A ARE
A 4 ol v, AR Y Juxtaglomerular cell
A Ep A4E SR8 AW, B2l 28474 o
e AR Aoz AL zAAL AAGAY, A
ARE 2 e ow A At FRo] Sﬂrﬂ%’]—
o elAden zALE el o5 BE
= 27}*1 o] Aol ~EAlel Aok zH gL »m»a

Rew F3&3,

Sty np$- 2o fludrocortisone @ 28k 4F-9) Mo
AAAS2EE T A5 L T3k @2 2
sk fludrocortisone 5o 2 DOCA Fof Fofl A &=
FR A A THAAEE FUkstg et
tisone ¢33} H4d 2oL Ep 7} ok 0.2 wnit
AER 4342 Hgox, DOCAYAS 3 Fol
A¥ < 0.12 unit =Y Epst xME%%M. =3
fludrotisone @ DOCA & Foidt A4 F44AdqA.
= AYTAAZY F18 B2E 4 9k 494
(1973)-¢ A Aulg-2e A fludrocortisone & FFf
glucocorticoids & 5o} 814 & } fludrocortisone & %

2 fludrocor-

ARl A AYTFALAEl FAYE AT F

9N A FT2A FA4Prtesd AA  fludrocor-
tisone & Fo] 5P & Adle ALTHAAF & o) F7HH
A oo nastg d o]AL fludrocortisone o) &

4 Azol AAA2z Agatd EpE 44k 9

& AdE 2

2y 299 A4 old ALY FH/‘]-E‘VM] el 3l

o ol om Epst 4d ¢ ¥ Aedel glevt
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AR HApan

Sl fludrocortisone & & &l
TA A AE2TEAF L] o

DOCA E 42 F4% A
A3l FAH AS R B Fe] mo} o B F2 Ep A4k
£ A58k ¢ wl

3 o
a4 el el
Age 2 Ageo]

U AR s Al o
ghed o]la}a 0 % Ep AL

soksl AV Ae ARHA v
3|

2 A2 23 o s as ERAE AR F,
fludrocortiscne 8 DOCA & Eojdtd @& #48 F

ARgE Fgel e 2ol A A" TR gl fludrocor-
tione 3§ 4 % DOCA 94-% ©%0 2 Rolgt 2y} o
g A TR ES ‘4’5}"{1 Ao wl o] Bo}

fludrocortisene @ DOCA ¢] Ep 44749 24

T

spironolactone ¥ triamterene o] &3 o] ¢]dte] oF
7k ARtg g o 4 9l o}7-L spironolactone T

FAsAz 2R AFPAZA o] Fo]
glucocorticoids 23 DOCA ¢ Na' transport & 2}t
e Fgo] 9l ul o] A8 o7 ¢lEhe] fludrecorti-
sone & DOCA o} Ep A A=3 zhg-o) okt xs) 3o}

triamterene o)

3,
3 AR AR ARG 2] AL FYL A
Za o) fludrocotisone & DOCA Foj = 2] 4] ahe]]
T AAAEFTE ofrlslel oj= odl juxtaglome-
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