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Abstract — DA-3585, a biosynthetic recombinant human erythropoietin has been developed as a treatment for
anemia associated with chronic renal failure in Dong-A pharmaceutical Co. Ltd. This study was carried out to
assess its acute and subacute toxicities in rabbits. DA-3585 was intravenously administered to rabbits at dose
levels of 6250, 12500 or 25000 IU/kg for single dose toxicity study and at dose levels of 100, 500 or 2500
IU/kg/day for 4-week repeated dose toxicity study. In the acute toxicity study, dose up to 25000 [U/kg had no
adverse effect on the behavior or body weight gain. Pathological examinations revealed no abnormal gross
lesions related to DA-3585. In the subacute loxicity study, all animals survived until termination of treatment.
DA-3585 had no influence on clinical signs, food and water intake or on body weight changes. Hematological
examination showed increases in the number of RBC, hemoglobin contents and hematocrit values with a dose
dependent manner in the animals treated with DA-3585. Histopathological examination revealed erythroid
hyperplasia in the bone marrow and extramedullary hematopoiesis in the liver. The changes detected in the
hematological and histopathological examination presumably represent exaggerated pharmacological effects of
erythropoietin. The NOAEL (no-observed-adverse-effect-level) of DA-3585 was estimated to be 100 IU/kg/
day under this study condition.
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Fig, 1. Body weight changes in acute toxicity study of DA-3585.
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Table I. Mortalities in acute toxicity study of DA-3585 in rabbits
Sex Dose Days afler adminigtration Final
(IU/keg) 1 ) 3 4 5 6 7 mortality
M Vehicle o 0 0 0 0 0 0 0/2(0%)
6250 0 0 0 0 0 0 0 0/2(0%)
12500 0 0 0 0 0 0 0 0/2(0%)
25000 0 0 0 0 0 0 0 0/2(0%)
F Vehicle 0 0 0 0 0 0 0 0/2(0%)
6250 0 0 0 0 0 0 0 0/2(0%)
12500 0 0 0 0 0 0 0 0/2(0%)
25000 0 0 0 0 0 0 0 0/2(0%)

M; male, F; female. a; Number of examined animals,
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Table V. Water consumptions in rabbits intravenously treated with DA-3585 for 4 weeks

175

(unit=g/day/animal)

Dose Days after adminstration
Sex
(IU/kg) 3 7 10 14 17 21 24 28
M Vehicle 31£2.0 165+127.9 190+199.3  441+48.8 147+£174.2  230+197.6 14+2.5 145£173.9
100 36+304  123+132.6 17242209 98809  85+839  48+333  159+119.4 119+47
500 114114 14241444 824732 12841313 8141305 12411314 12241738  34x26.0
2500 1284+11.1%  233+121.0 127+48.5 127+£208.7 295+183.7 14241923 71+83.9 181+149.3
F Vehicle 131+36.3 143+153.7 88+96.9  2394+204.0 84+1033 197+152.2 165+108.2 139£103.1
100 1431683 102+80.0 12241221 1594126.8 2184405 173754 167+1859 844634
500 88--79.7 1451+69.3 1394:54.7  139-+89.2  303t574% 2261973 337+61.5 258+84.5
2500 127+109.6  22+214 193+51.6  133+111.7 139+100.0 121--94.6 271+£156.8 273+110.2
Each value represents mean+ S.D. *Significantly different from control group(p<0.05). M; male, F; female.
Table VI. Hematological parameters in male rabbils intravenously treated with DA-3585 for 4 weeks
Parameters DA-3585 (IU/ke/day)
Vehicle 100 500 2500
WBC (10%/mm’) 9.2£2.35 11.5£2.76 9.9+3.99 10.3+1.66
Neutrophil 30.0x2.00 30.3+2.08 28.31£5.29 29.31+1.66
Eosinophil 0.7+1.15 0.7£0.58 0.31+0.58 03048
Basophil 0.0£0.00 0.0:£0.00 0.0+0.00 0.0--0.00
Lymphocyle 66.310.58 68.0--2.65 68.01-4.93 66.31+2.52
Monocyte 3.0£1.00 33L1.53 3.3+3.06 3.3+1.00
RBC (10%/mm®) 6.2+0.29 6.540.38 7.6+0.24" 9.1+0.66"
HB (g/dl) 13.9+£0.17 14.84£0.55 17.9+10.40" 20.3+-1.08"
HT (%) 34.71-1.11 36.8+1.10 45.841.25" 53.1+£2.23"
MCV (%) 56.341.53 57.0+2.65 60.7+1.53 583+ 1.53
MCH (pg) 22.54+0.93 22.8+0.93 23.74.0.23 22.2+0.87
MCHC (g/dl) 40.0+0.95 40.0+0.44 39.220.76 382+ 1.04
PILT (103/mm3) 123.7+54.35 100.3+5.86 59.0£159.08 70.3+£15.57
Each value represents mean £ S.D. *Significantly different from conirol group(p<0.05).
Table VII. Hematological parameters in female rabbits intravenously treated with DA-3585 for 4 weeks
Parameters DA-3585 (1U/kg/day)
Vehicle 100 500 2500
WRC (103/mm3) 14711028 11.41-2.86 9.9+1.10 9.8+£321
Neutrophil 21.34+3.21 22.745.03 21.3+3.18 22.9-+0.58
Eosinophil 0.7-0.58 0.3+0.58 1.0£0.00 0.7£1.15
Basophil 0.0=0.00 0.01£0.00 0.0-+0.00 0.0+0.00
Lymphocyte 73.0+3.61 71.0+£2.00 74.7+£4.16 73.0x1.01
Monocyte 5.0+1.00 53+252 3.0£1.03 3.7£058
RBC (106/mm3) 52%0.25 5.91£0.26 7.1+1.02 8.6+0.93"
HB (g/dl) 11.9+0.67 13.2£051 17.4+3.11" 19.8+1.15
HT (%) 30.2--1.10 33.141.50 433+7.41" 52.8+3.36"
MCV (u3) 57.7+3.51 56.0+0.00 61.02.65 61.7x3.06
MCH (pg) 227+2.01 22.4+0.32 24.4+1.07 229+1.20
MCHC (g/dl) 39.3+1.22 39.7+0.55 39.940.38 37.4+0.26"
PLT (10°/mm’) 124.0+42.33 132.0£40.51 114.7+49.12 67.71+47.69

Each value represents mean =+ S.D. *Significantly different from control group(p<0.05).
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Table VIIL Biochemical parameters in male rabbits intravenously treated with DA-3585 for 4 weeks
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Parameters DA-3585 (IU/kg/day)

Vehicle 100 500 2500
Albumin (g/dl) 4.9340.20 4.39+0.18 4.81+0.18 4.54+0.47
ALP (IU/L) 97.2+32.93 144.5-+19.68 95.5123.42 128.9+61.16
ALT (IU/L) 75.24+40.87 79.0£23.00 68.81+-41.69 45.9+10.98
AST (IU/L) 47512417 50.1+£13.65 35.318.78 37.5£8.59
Bilirubin (mg/dl) 0.23+0.26 0.19£0.09 0.191+0.01 0.40-+0.20
Calcium (mg/dl) 14.8£0.75 14.7+0.41 15241.03 155+0.65
Cholesterol {mg/dl) 48.6-+9.41 71.3£60.32 35.2+7.73 56.31£26.00
Creatinine (mg/dl) 1.26+0.04 1.10+0.13 1.34+0.09 1.334+0.08
Glucose (mg/dl) 77.9+£18.84 106.6+22.31 79.748.75 59.41£5.20
Phosphorus (mg/dl) 6.19+£0.66 5.21+0.50 4.65+0.07" 4.1910.39"
Protein (g/dl) 7.58+1.11 6.48-40.24 6.77+0.11 6.91+0.87
Triglyceride (mg/dI) 70.2431.35 81.3:+52.35 90.7-+47.08 128.9+19.22
BUN (mg/dl) 15.64+3.42 16.410.09 18,7+18.74 16.6+3.72
Na (mmol/L) 15727 155+5.8 152+21 156+8.4
K (mmol/L) 4.09+0.42 4.5810.08 4.794+0.52 557+1.22"
Cl (mumol/L) 87.40£3.37 86.07£2.83 §9.871-241 90.97L£6.79
PT (sec) 8.1+0.15 8.1£0.09 8.110.05 8.1--0.20
APTT (sec) 39.6+6.43 42.246.85 40.646.01 48.7+1.64
Each value represents mean =+ S5.D. *Significantly different from control group(p<0.05).
Table IX. Biochemical parameters in female rabbits intravenously treated with DA-3585 for 4 weeks
Parameters DA-3385 (Ulkg/day)

Vehicle 100 500 2500
Albumin (g/dl) 331+2.36 3.94+1.38 4.3740.04 4324021
ALP (IU/L) 71.8+67.64 68.8153.58 102.6+20.12 66.413.08
ALT (TU/L) 8.4121.54 33+2.16 5.7416.40 4.4121.08
AST (IU/L) 21.2+18.08 12.2+9.86 21.414.63 46.1+13.58
Bilirubin (mg/dl) 0.224+0.12 0.23+0.03 0.67+0.36 1.07£0.27"
Calcium (mg/dl) 12.0+£4.82 15.5+1.23 18.514.32 16.2+0.59
Cholesterol (mg/dl) 62.3-+28.85 48.5+26.04 54.4+15.64 76.2+17.26
Creatinine (mg/dl) 1.03+0.15 1.34+25.43 1.10£0.20 1.00£0.10
Glucose (mg/dl) 83.6+54.45 122.5425.43 96.1+16.35 55.8420.73
Phosphorus (mg/dl) 3.37x£2.70 4.38+0.85 4.681£0.07 4.85+1.58
Protein (g/dl) 5.60+1.69 6.4911.11 6.251+0.13 3.161-4.33
Triglyceride (mg/dl) 68.0-£26.38 55.6+32.32 91.4+55.31 111.0+£27.14
BUN (mg/dl) 14.71£11.15 18.04-2.16 19.7£2.63 20.14+1.90
Na (mmol/dl) 147+1.3 154195 155+5.2 154+7.2
K (mmol/dl) 6.47+2.21 6.12+1.65 6.231+-2.91 13.06£6.46
Cl (mmol/dl) 104.2+10.23 98.3+7.77 90.1--4.94 83.31£3.44"
PT (sec) 81+005 8.0£0.06 8.00.05 8.1+0.14
APTT (sec) 54.6+16.73 42.4+4.84 69.31£24.73 54.6+17.33

Each value represents mean+S.D. *Significantly different from control group(p<0.05).
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sjd.om, 500 WUkg o)4 FAZo|AE EAHY o4
% BEE AHp<0.05). 28] AlHEYT} LS B
olel FrlskAV sk w5 flgion, PR g
Foll Al MCHCA7} 4:843l7) Rasisin 957 +=
P BE QTN SRR 0T ThashE Hoe v}
el 9J tH(Table VI, VII).

%"—'I@ﬂi’rﬂ"*f

7 ZE52] 7 phosphorusz| = $-efe]EAa)l 7HA4g,

potassmmzl-: SaeEdd FHE vehislen 7
500 IU/kg ©]4F FFoi3t 2500 IU/Kkg o ol &) A 844
Fro)d = RAE S oHp<0.05). R FE2] 7ol chlo-
ride®]7} -Gake|mA o7 Zhashe 500 kg o)Ak Fol 7

I B2 fel sl ol JATp<005)
29 dEgst el BAGALS fel sk st
Uhebdl $HE-S Fds|A) 9kg}r(Table VIII, IX).

=HA

L2 %3] glucose, nitrite, bilirubin, ketone, occult
blood, pH, sediment 52] 2= 3HEo|A] o275 B]als}e]

=2 9 wisY

AHER F AR T A g 22 o] vehd
A7) HAHA wghel. AATIEHdAE A 55
7%, AR BAE 2E Sk 2w vws &

—4"5‘ AA A8 3, HepeAle Aol f2l sl
A 732315 tHp<0.05). W 55 A-follw HxT 9]
kel frelAdsle HEE vehd AV FEEA gk
oh A7 | R = RS EY A AL 34
oA =] FA7), ALkl Ao A BA
spen fepdall Zrbsled, 93 £ES Al
gl F42) FA FeelA 2o
0.05, Table XI, XII).

e X EE AL

ez AAE ), 744 £ extramedullary hema-
topoiesis”} DA-3585 500 [U/kg o)At Fof o] ¢+ RE E
Eol| A A= gl 3, Fpoll A erythroid hyperplasiac]| €]+
£UAEDES 2710 A IR AT space) 7
27} AR EA-E 58 o B8 S8l A= o

AL 2§44 HEe Bax] gdghti(Table X). (Table XIIT). 2.9], A|@Ede] of3koz A= A5
Table X. Urinalysis in rabbits intravenously treated with DA-3585 for 4 weeks
Male Female
Parameters
Vehicle 100 500 2500 Vehicle 100 500 2500
Volume ml 554+49.8 26+10.4 53+51.7 21+11.4 36+10.2 24+7.2 27+£16.9 474+ 38.5
Glucose - 3 3 3 3 3 3 3 3
Bilirubin - 1 0 3 2 1 2 3 2
+ 2 3 0 1 2 1 0 1
Ketone - 2 1 2 3 1 1 2 2
=+ 1 2 1 0 2 2 1 1
Qcceult - 2 2 2 3 1 1 0 2
blood + 0 0 0 0 0 0 1 0
+ 0 0 0 0 0 0 1 0
++ 0 0 0 0 1 1 0 0
+t 1 1 1 0 1 1 1 1
pH 7.5 0 0 0 0 0 1 0 0
8.0 0 0 0 0 0 0 0 0
8.5 2 3 3 3 3 2 3 3
9.0 1 0 0 0 0 0 0 0
Protein - 0 0 1 0 0 0 0 0
+ 0 0 1 1 1 1 0 1
++ 2 1 1 2 1 2 3 2
+++ 1 2 0 0 1 0 0 0
Urobilinogen - 3 3 3 3 3 3 3 3
+ 0 0 0 0 0 0 0 0
WBC - 3 3 3 3 3 3 3 3
Nitrite - 3 2 3 3 3 3 3 3
+ 0 1 0 0 0 0 0 0
Sediment - 3 3 3 3 3 3 3 3

Urine volume was expressed as mean=+S.D. Other data expressed as the number of rabbits under grade.
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Table XI. Absolute organ weights in rabbits intravenously treated with DA-3585 for 4 weeks

Items Male Female

Vehicle 100 500 2500 Vehicle 100 500 2500
Brain 8.6+1.58 9.3+0.20 8.91+0.38 9.6£0.37 8.8£0.62 9.5£0.37 9.0+£0.91 9.2£1.48
Hypophysis 0.05+0.02 0.02+£0.02 004£0.03° 0.04+0.01 0.02+0.03 0.02+0.02 0.02+=0.03 0.01+0.02
Heart 8.60.92 6.8+£0.70° 7.1x£0.46" 6.4+£0.28" 73104 7.9+£2.10 7.7+1.05 7.7+£1.05
Liver 106+27.5 91+20.8 98+16.2 85+9.8 1174+37.5 121+61.6 102+23.3 117+8.8
Kidney 19.4+3.00 18.6+3.54 172+1.64 17.34+0.76  21.9-£3.07 19.3+442 21.3+256  20.9+3.89
Spleen 1.6+0.12 1.5+0.23 1.5+0.66 1.9+£0.54 1.5£2.09 1.5£0.34 211031 2.21£0.85
Prostate gl. 0.36:£0.63 0.65+0.58 0.47+0.58 0.53£0.40 - - - -
Uterus - - - - 2.3+1.20 5.1--4.28 4.1-+2.40 3.1+2.10
Adrenal gl. 0.32+0.07 0.29+0.04 0.29-40.07 0.33:£0.02 0342003 0.31£0.10 0.35£004 038%£0.13
Testes 4.0=1.01 5.2+1.38 4.31£1.00 5.1£0.36 - - - -
Ovaries - - - - 0.27£0.01 0.30%0.10 0.29+0.05 0.2240.09
Lung 12.9+£0.37 10.9£292 11.2£1.94 12.5+2.61 10.7+0.44  10.9+1.58 12.8-~1.98 12.3+2.68
Salivary gl 1.57£0.17  1.59+£0.20 1.55%0.09 1.61£0.26 1394022 1.29+0.26 1.40+0.16  1.35+0.30
Thymus 6.91£3.16 52%2.12 5.9£2.36 4.7+0.87 3.7+1.98 6.0+2.76 5.5:+0.83 6.0+1.87
SE* 1.35£0.27  191£040 1.92£0.34 0.93+0.29 - - - -

Thyroid gl. 0.33+0.11 0.30+0.06 0.35£0.07 0.31=0.05 0.39+0.08 0.27+0.08 044+0.20 0.351+0.02

Each value represents mean=+S$.D. “Seminal vesicle. -; Not examined. *Significantly different from control group(p<0.05).

Table XII. Relative organ weights in tabbits intravenously treated with DA-3585 for 4 weeks

Items Male Fcemale
Vehicle 100 500 2500 Vehicle 100 500 2500

Brain 2.8-+0.49 3.5+0.14% 3.110.22 35+0.11" 3.0£0.38 33x£1.16 33+0.22 33+0.62
Hypophysis 0.02+0.00 0.01x£0.01 0.01£0.01 0.01£0.00 0.01%+0.01 0.01£0.01 0.01+0.01 0.01+0.01
Heart 2.8+0.38 25x0.19 2.510.06 2.4+0.12 2.5+0.26 2.6+0.16 2.8+0.16 2.8+0.45
Liver 33.5+1.24 33.6£5.55 345£524 30.9+3.25 38.9+£5.33 38.1+7.66 36.8+5.62 42.6+6.76
Kidney 6.2x0.54 6.9£0.89 6.11+0.81 6.3+0.35 7.5+1.05 6.5+0.89 7.7+0.35 7.5+0.69
Spleen 0.66+£0.17 0.56£0.05 0.54+026  0.72+0.20 0514097 049+0.04 0.75+0.12 0.77+0.15
Prostate gl. 0.32+0.00 0.37+0.08 0.25+0.20 0.19%£0.15 - - - -
Uterus - - - - 0.77+0.39 1.47+0.89 1.55+1.00 1.03+0.02
Adrenal gl. 0.10+0.00 0.11+0.01 0.104+0.03 0.12-+-0.01 0.12--0.03 0.11+0.05 0.13£0.02 0.13X£0.47
Testes 1.3+0.45 1.9+0.40 1.5+0.31 1.9+£0.14 - - - -
Ovaries - - - - 0.094+0.01 0.0940.04 0.10-=0.02  0.084+0.02
Lung 43+1.19 4.0+0.81 3.9--0.55 4.6+0.98 3.7x0.65 3.7£0.61 4.7+0,39 444091
Salivary gl. 0.04+0.01 0.05+0.02 0.04%0.01 0.06£0.04 0.04=0.01 0.04£0.02 0.06+0.01 0.054+0.03
Thymus 2.1+0.55 1.9+0.81 211093 1.740.30 1.2+£0.65 1.940.28 2.0+0.29 2.14+0.35"
SE° 0.4310.06 0.72£0.19*  0.68%0.12  0.34=x0.11 - - - -

Thyroid gl. 0.141+0.07 0.16+0.06 0.11+£0.01 0.17+0.15 0.12+0.01 0.11+0.01 0.13+0.03  0.13+0.02

Each value represents mean + 5.D. “Seminal vesicle. -; Not examined. *Significantly different from control group(p<0.05).

A olade WA gkt o o/lsE MEE Ans] A% T s
o, 2 Aol olo] g % Brle) ShizA 27
& o eiek ke D 4T3 {HR R HHA RS AT
t}3) o] BAA AT, DA-3585E 25000 [U/keS S
DA3S85E BolAlok@) ATaeld f44 A2 7] & HusAdTA AP o A dREE 94

$& o83l BHK AZolA A4 ALH A A2F Al AFH5 2 ¥AA oA ek ke
RN HIEY, TIATAZF T ol Aol o w, A FRE §o] LDGAE 4 BF 25000 IU/ke
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Table XIII. Histopathological findings in rabbits intravenously treated with DA-3585 for 4 weeks
DA-3585 (IU/kg/day)

Organs and Findings Group Vehicle 100 500 2500
Sex M F M F M F M F
Brain @) 3) 5 3 @3 @) 3) 3
Within normal limits 3 3 3 3 3 3 3 3
Eye A 3) 3) €) €) 3) 3 3
Within normal limits 3 3 3 3 3 3 3 3
Lung &) 3) 3) @) €) ®3) €) 3)
Congestion 1 0 0 0 1 1 0 0
Interstitial pneumonia 1 1 0 1 1 0 1 0
Trachea ®) 3) ®) 3) 3) 3) 3) ©)
Within normal limits 3 3 3 3 3 3 3 3
Thyroid gland €))] 3 3) 3 3 3 3) 3)
Within normal limits 3 3 3 3 3 3 3 3
Salivary gland ©) 3) 3) ©) ©) ©) ©) ®)
Within normal limits 3 3 3 3 3 3 3 3
Heart ®) ©) ©) ©) 3) 3) 3) 3)
Within normal limits 3 3 3 3 3 3 3 3
Thymus 3 3) ©) 3) ®) @) @) ©)
Within normal limits 3 3 3 3 3 3 3 3
Liver 3) 3) ©) ©) © ® 3) ©)
Vacuolar degeneration 0 0 1 0 0 1 1 1
Slight congestion 1 1 1 1 0 1
Extramedullary hematopoiesis 0 0 0 1 2 3 3
Gastrointestinal tract 3 3 €)) 3) 3) 3) 3) €)]
Within normal limits 3 3 3 3 3 3 3 3
Spleen ©) 3) @) 3 €) ®3) €) €)
Erythroid hyperplasia 0 0 0 0 2 3 3 3
Kidney 3) 3 3 ®) 3 ©) 3) 3)
Within normal limits 3 3 3 3 3 3 3 3
Adrenal gland 3) ® 3 3) 3 (€)) 3) 3
Within normal limits 3 3 3 3 3 3 3 3
Bone marrow(Sternum) 3) 3 3 3) 3) ()] 3) 3
Erythroid hyperplasia 0 0 3 3 3 3 3 3
Urinary bladder 3 3) 3) €) &) &) 3 ©)
Within normal limits 3 3 3 3 3 3 3 3
Testis 3) - €)) - ?) - ?3) -
Within normal limits 3 - 3 - 3 - 3 -
Seminal gland 3 - 3 - &) - 3) -
Within normal limits 3 - 3 - 3 - 3 -
Prostate 3 - 3) - 3) - 3 -
Within normal limits 3 - 3 - 3 - 3 -
Ovary . 3 . 3) . ®) : @
Within normal limits - 3 - 3 - 3 - 3
Uterus - (3) - 3 - 3 - 3)
Within normal limits - 3 - 3 - 3 - 3

M; male, F; female, Code; ( )=Number of animals examined.

olako & vehtth FA|e] o]ekEq] rHu-EPO2] JAkAlL A= E7)o] DA-35852 lAlagake] <k 250 ull 71X
go] 50~100 [U/kgel Ao n]Te] £ o, o]g} Zh2 A Fold & 24do] LAFR] - oulge]. gkH, Spicer
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2} Wisler(1990a) @ Q) =(1994)% 747} mh- £ C127
A Z.9} CHO(chinese hamster ovary) 4| E¢j|4] B8 A7 tHu-
EPOE AMg3led H=sel 7)) 2 Agolodla] FAFAHAHL
AT A}, A Y3 A9 B4 B A) okt
om LDyAE 25 20000 UKg o]Atelets sho] £ A1
A519} -f-AFsh TH(Spiceret Wisler, 1990z; 9 =, 1994).

4% HFEEAAHA DA-35858 Sojgt wgeT
(2500 IU/kg) o)} BE A|FTAA AHEAL] Jgoz
FetEE bt YaEAe BEAER glT, AFo)y
ALg AF A T =T vlzsle] folAdgleE W
e BEEA ofsioh. T, 2 A H TS A mieT
o] A4 AHEA 5o F3dA, A SEHT AL F
of 1794 &=} vl Zs) FATH 2 FoX90A 27}
Hlglont, SEtatAe] 22T AlH7EE A5A
o2 FoAE Mt g Al mlge] FAdskA 2
2l glv dAAQ Z7k2A Alg sl

YUk o2 Hu-EPO= Y= ¥ 7]el AP EEo4 &
T, A BFREEE, Al EmR Ex] B8 45 gE:g 0
2 577w A2 oA 9l (Faulds®} Sorkin, 1989;
Kim %, 1994), 2 A|go|4 % DA-3585% Folgh ¢ - 5=
ZE ARTAM AL, dngz v, dhteae]s
A7} =l EA o7 Zybslgict. o]e} e APAne
FAG 2ebE<l CHO A% & Hu-EPO2] =) gt
ol FAAY ARelE ARt A2 A, o] EPOY
oFe]ghy Ahgof o3F ARl AlAHkgol o8 vhehd
ez AedE]glch(Spicers) Wisler, 1000b). 19 8 ol
HAAAA 2T vl wsle] EASH O fold 9l W
3132 7l 8374 MCHCX| 8] 7k} b=l i)
Eschbach 5-(1989)=} Robert 5(1994)2 rHu-EPO of 4|
AR YT Bt ollle) vl A s Y el reticulocyte T 5
Alof| #35 FA1E 4 9l o, A EFIL FotslA =
E A%elE AA 29 2o} ALPeHGInkEg )
Z71slA R s e 8 3R] dmFEdle]
FhEet ol 927] Wi HlRERNEEE s, 4
= MCHCY] Zt47} veldels 81 vl (Eschbach <, 1989;
Robert -5, 1994). o]2} zH& Hof] w|Fo] & o, £ A[g A7
o EEoA] e MCHCY 744% o9} -5A13F 714 ol
o3 foE Zle2 A=, o] =3 Hu-EPO2] <F2
b 2hgo] g Zlo 2 SAEkE]l Wil opd ZloE
stE| gl g9, Hu-EPO= ©3] Fojd A4S Yzs) nf
oA G oA Eaw ANE ASeEw
(Berridge 5, 1988; Mcdonald %, 1987), &2 A|&A o2
Fo3le Atole 238 A5k AT H7Azr) 8
2 ATAEE FAR 2 AAFoEH 47 4E
gk deA ¢l (Mcedonalde) Sullivan, 1993), £
Az SASE oA giglont $=klEAql &

4 a7k BAE] S0 Aot SAkskn.

Serum phosphorus®] zt4 =E-A vlela] o] w3},
Alzpoll o] vl d s a2l 2y AFE S22
#ell &3] =etrlch(Robert 5, 1994). £ AJg Zz}, 53
F-8% T3 Z837el A phosphorusz] 9] F-o] gl 7
27} FEE Lt (p<0.05), ol E e AAHL e S
st Wl st AL Ao} AlAfell A olakade]
AR A ¥R, b AlPTe] A TEAR 2T v
Tahe] 4ol Wb} A ALE v)Re] SguA
2% 93] gle W ohd Roz Fusish ez
potassium3} chloridex| & 272} 7] ;147373 o7 =4
BT o] Tl freld s S A4 Yehigl
L3 (p<0.05), B Aelstd AAPHH S slouiA] ke W
3]l o2 vFeo] AGEA] 2 SAAHsk= o 7
o= A=Y,

B\ FN M= o 5EY AA, HetA, o, At
W7 ) FA Tol SATH F4E Jehie] 2}
7t Raskgent, ATl SRS A
chgkerd, shd 7159 SR BAH P Wl
AR E S| Rk o) B2 L BRI gk A
2.7 Hol DA-35850] 2k «dakE obd Ao Alg¥E Y]
o}, Ha| 22l 3R g AL A3}, 7hel|A] extramedullary hemato-
poiesis?} bone marrowel| 4] erythroid hyperplasia 47{o]
ZFH e o] EPOS] =] hd 2Hg-0 7 vjehd Wit e
o7 JFHLY HYT + 27} B QoA A
2 594 o) T 24 wshz Ausge.

olakel Aag A FolAIF) Aol fAl
A AZF 7)eE o) 4sto] Ak DAISESE E7]o]

74 FolA] 25000 1U/kg 4372 5713 =gk 545
g A W@ghern] LD ¢ - 4 22 25000 TU/
kg 014kl AL E vhehdoh T 457 W A uFo
SEg oelehn Ao o5 AhEA AgHE AYTS
(RBC), &7} % =12] = 2| (HT), §| 2224 S5HB) =7} =
s wsls} gk - 4 500 [U/kg o] AF Foi 738 £43)
Aoz folalA 271Esz, olol Firele] BAEY
ZA A A FpxAe] ZEAZLUE F71 54 &
A& Teid) 2 u), DA35S5S] 45 k% AuRelod E
7 ol] gl Fell-8-8F(no-observed adverse-effect-level, NOA-
EL)} 100 IU/kg/day 2 B=t= 4]},

ra

=t
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