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Abstract — To evaluate GC-thEPO, human erythropoietin produced by recombinant DNA technique, its gen-
eral pharmacological properties were investigated in experimental animals administering intravenously and in
vitro test system. GC-rhEPO at doses of 70, 700 and 7,000 [U/kg body weight had no influence on general
behavior, spontaneous motor activity, thiopental-induced sleeping time, writhing syndrome induced by acetic
acid, strychnine-induced convulsions, charchoal meal propulsion in mice, and body temperature, gastric juice
secretion, urine and electrolyte excretion in rats. In anesthetized rabbits, GC-rhEPO (70, 700 and 7,000 TU/kg,
i.v.) did not alter respiratory rate, blood pressure, heart rate. In in vifro experiments, GC-rhEPO did not affect
the contractions of the isolated ileun of guinea pigs and the muscle twitchs of isolated neuromuscular junction
of the rats. In addition, GC-thEPO did not affect the blood coagulation time and ADP-induced platelet aggre-
gation in plasma of rabbits. Taken together, these results indicate that GC-thEPO does not induce any adverse
effects in the experimental animals.

Keywords [] GC-rthEPO, general pharmacology, central and autonomic nervous system, gastrointestinal sys-

tem, circulatory and respiratory system, urine, electrolyte, blood coagulation

Erythropoietin(EPOY- A&7 XS £X8le =27
22 165709 oh|xAk(18 kDayt BF-3 THsH= EA1
30 kDa®] w3 wh¥delvh(lai 5, 1986; Davis 5, 1987).
EPOY elol]ofl= Zhell A A Ralsv, AA Tl
AlAA FE AY Fu|EchKoury 5, 1988). EPO=
190653l 2 &4 7ol AL FHeldl F, 19774 «
S EIlEg] o Miyake =, 1977), s0ddelle HA=7}
THEI oleir] Xz ofste] HEgilke] 7%
3lA| )9t (Jacobs 5, 1985; Lin %, 1985). 3z}, EPO
= wldSAkY] X5 835 X8AY hiE E3] FY
FHo)| o]@&st= Y] ARA FAk] WldS X8, AZTE
Fol W= AIDS #x19] wldES X8, 2plpdet gt
AFedz ¢lgt FHEFAAY] X2 FhEfoR IR H
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3 gl (Fisher, 1997).

EPOS] A F8Ade] Fabge] mzt ool Wgh |+
= s AYPHPeH, oo Wit T eview)dt H=
A Hef| o]2x}. HT o dEizl g 7] AE$- A
Agle Ziabsl AlRke] EPO AAARA:, ELISAE o83}
EPOS] Ay, EPOS oEFH ¥ dFexe] d4F7]
(Wide %, 1988), EPO A #d 4AsAdddAE,
EPO 48419 AA 2 FAA] #3795 Fel ot
(Fisher, 1997).

A A 2 Al A AR H-&50AM EPO
= kA EE dve] HyrkSowade 5, 1998). 7}
2 izl Fah-2 1) ANAF SxlelA] gE Fot
AFIAY, T8-S 3 7 Wuis A o) oh(Gill#
Anderson, 1993). v}, o) Fof 8RS Fol A, Hat
AsAe] HEoz Add 5 glom, Y] AFASEHA);
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b 9 g Uk ABREARS AdEE o) & EAE of
W Aoz AR ¢lrh(Fisher, 1997; Sowade, 1998).

2 ATl Ae FABA} HARA A ALt fAIA)
A Z38F A}% EPO(Green Cross recombinant human EPO,
GC-rthEPOYI w3l Zd7)%s 99 =2 715 £ A
of Hgl ¥k SsAE 2B sl A ke,
=, 7], 7= 2@ 2 ZAe] A GCahEPOY] dwher
28-S AL,

e 3 ek

MEE & 5MH

CFrsAlAl M A4kel human recombinant erythropoietin
(18}, GCthEPOYE- B|X iz} 7ho] A|Eube} AMg-8RIT}.
EPOYel-& goCollX] Hgksln] AMe=A FAoe] 2HAew
2 s|Asle] ARgslglet. B4 2L 20 mM NaH,PO,,
NaCl 100 mM, human serum albumin 0.25%¢]xZ, £
Fol tlgd] 7t dEFATat 22 S5 FMd
2 Fejstsr

as=

A @E-Eel| wal vFEA(ICR), F=(Sprague-Dawley),
71, 2L E7|(New Zealand white)E AH5AHEFEA
TAERANA FUEET, BE S A 159 oA
F3)7hE 712 Foll Aol o-E3lo. AR EE 25
+£2°0C Q|2 SASLT, $FE 65+ 10%, A7 12
A)ZH07:00-19:00)9] ¥F} F715 $rR]5leic). AlRsl B
AHEA St

Foi83

oAk gkl 70 Ukes 28t in vive A3 o=
0, 70, 700, 7,000 [U/kgS ANFISLT, in vitro AF
= 70, 700, 7,000 IUL ¥== H&s19c}h. ¢ ADPE
o485t i -3 A= 70, 700 UMl B
£ Ag38lde.

LSO OjxXl= WE

7 ICR =A@ 15 30-359)F smlely 478 v}
a1 ZF Pl A, GC+hEPO 70, 700, 7,000 IU/kg
= 2 YT 3 15, 308, 1, 2, K17 Fell Jeh}
T 4 Iwin(1968) Wil F3e] Julssg A%

35t

ZEEMAA Ojx)= WEk
AJU2=0| Ojx|= Yk
47 ICR RR-AE1E 30~352)5 107}8)8 5202 1)

a1 Zb gol 3)A9, GCrhEPO 70, 700, 7,000 TU/kg
& 7 AN F 15, 308, 1, 2, 4X2F Tl activity
monitor(Benwick Electronics, Model AM 1051)% ©]-&
sl 5EZF FEY 2AYE FHINA AT A
Aot ofA NZERE caffeine(5 mgkg) ¥ chloro-
promazine(l mg/kgys AHWFA}sIHAT.

2EEHZS(rota-rod test)0ll CHEF Q&

47 ICR "M@ 30-35 g% 10R|EH 53R
=3 Dunham 5(1957)0) 98] ALE rotarodd- ol
43t} 2EYHETO At e ARG AdAd §
E5 rotarod(10 pmpellA 383t FRAFLR 3% E)E
Yol 7] k2 T Ao AREsiet. 7 Tl HAY,
GC-thEPO 70, 700, 7,000 TUkgE 2zt A9 FoislaL,
Fol F 15, 308, 1, 2, 4A|7kell rota-rodellA] 23Rl
oA = FEY P2 EF s Y dTgEEE
chloropromazine(l mg/kgys E7HHE Foisld o).

LSEE0| CHgt Hek

£7] ICR "F-AEFHE 30-35 g)F 1071]d 5393
3l 7 gl 3|Ae GCrhEPO 70, 700, 7,000 IU/kg
& A7 AR 158 Fof] 0.7% acetic acidZ =}
S A 10 g2 0.1 m¥ BaFRedslar 108 FRE
1083} writhing syndrome®] T8 &Aslach 4 d=x
FEF acetaminophen(30 mgkgys 74T T8kt

&rdH =320l cist g

7] ICR #9-2@F 30~35 g% 107184 572 1}
B3 2 Fol 39, GC-rhEPO 70, 700, 7,000 IU/kg
2 77t A Fe]slal 158 Fol strychnine(1.5 mg/kg)y
B7FTARE AR 9 AR AV oF
Aol 2eFE-2 3 phenobarbital sodium(30 mg/kgys =7
2 Feiliet.

Thiopental sodium0fl 2[5t =0HA|Zt0]| O[X|= Y&

T ICR oF-2@F1F 30-35 )% 107} 5708 1}
P Zb el EAe, GCshEPO 70, 700, 7,000 IU/kg
£ Zpzt AW Fodsla 158 Fol thiopental sodium 50
me/kgs BT SHEAEAIE A A& SA5}
Sv}. oF HEEE= chloropromazine(15 mgke)s 73
T T3l

=0l cHEr HE

24 SD rat(@FF 200~250 )2 10°}Y 5=
3 Zbzel| A9, GCthEPO 70, 700, 7,000 IU/kgs
77z A Rsgict, o Feol A, ofF F4 F 158,
30, 1, 2, A2l AAAR-S FFsA0 o s
A 22= aminopyrine(50 mg/keyE AT st

XEdA olXls gE
71U= MES|H0| e &
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7N @AF 250~300 gy AFEFsle] YA F o
15 mm®] DS ode] 95% 0,8 5% CO, FGP7I~
2 #3335 Kreb's 284 25 ml®] organ bathylel] T4
skl A GC+hEPO 70, 700, 7,000 IUAS FHH 2=
A )8t F histamine(1078~3X 1076 Mol wH3} Lkt
< IS 2R

287|AHM olXl= A

TS0 O[Xl= HEk

20 AlZF AAAZ] R ICR RAEIFE 30-35 9
10°H] s 4o e ZAe] BAMe, GC-thEPO 70,
700, 7,000 WWkgS AW Foqsls 158 Fol| 5% charcoal
meal(10% arabia i &= )% 7= 02 miE
73T 208 Fof] HAAA AARS FEI T
H2 FH charcoal meal®] °|FAEFE S FY
&L atropine sulfate(10 mgkg)s HHAWNE. FoI515
oh AAke] il o|F &S Foled Hluslgled olF
& o 22 AeA Fage.

charcoal meal¥] @) o] F7 =
FERAA FATAA AT

HUEH[of O|X[= ¥

24 NZF AAAT] Y=@:E 200~250 g 17F 5=
% 38le] Shay 5-(1954)] Wb = fE52 ZAsta 7
Zol #AY 9 GChEPOE F=HE A9 Fejsigle.
o] F 8AIZ} Foll $E AFste] AR, pH, AAEE
Tate] vlaslgdch AbEE pHYF 8.3¢] & wj7kA] HrhEl
NaOH9] ooz zZAs)gic},

o]

ol

(=]
= =

2l njxls e

gt o Aol DX

6 el -SHEY @S 3ke Ne)E ketamine(50 mg/
kg)-xylazine(l mg/kg) S 2. vk ol AA I} 756
7HEl s Ak 759l pressure transducer® 73}
Art. Aol GC-rhEPO 70, 700, 7,000 IUkgS +H4
o2 AU FASE 102 FHE 130 el Wks
ZASAC WY Y A O Tl Wsle] o
Fof F vepis Wl ga9e) e 2Aske o
kB2 acetylcholine(1 pg/ke)® epinephrine(l pg/kg)
2 A Folsht

SEZ(AH nixle Y

SETO OIXle ¥

gulele] EAHE)(AF 3kg WH)E ketamine(50 mg/
kg)-xylazine(l mg/kg)2-2 wHEgF F AR sleelE
AEm BMed | GCrhEPO 70, 700, 7,000 TUkge- A

9T sgth A7) oS FUs] A 1279 BF
42 2455 ofF YL 102 TR 197 EFHE
SRl 0T HEFAR TFFE hro] AT P
Faigdet,

HASTAM DIxlE AF

EF 0| O|xXl= A&

470 ICR "F2@% 3035 )8 107keld 5o v}
=i zh 2ol #AQ ) GCrhEPO 70, 700, 7,000 IU/kg
S ANFFAL 158 Fell ether #FHFe] HojA oA
Aty A2l 1/10 4] 3.8% sodium citrate® 7}
gk AF 3,000 pmoZE 1587 YAEEE] P2 9o
v}, Prothrombin time(PT)S &34 387] $18le] 37°CE 2%
7F 7les &A 0.1 mle] 02 ml®] thromboplastin C
(International reagents corporation, Japan)Z 7}k
757|729 Al7+E HAH Gl Activated partial
thromboplastin time(APTT)YS &4317] $sled A 0.1
miel] thrombocheck APTT(International reagents corporation,
Japan)E A7}t 37°CellA] 287 7133 20 mM
CaClZ 718 F9¥ SXs7|7iA9] A sl

HATSH0 n|X= AE

$4 B @AF 34 kel olAH P AT F
el 1/10 £32] 38% sodium cirate® * X ST, 1,000
rpmell A 1087t A4 E=she] platcletrich plasma
(PRPYE  EE3lsiv)y. A58 A A7) (Coulter STKS,
Coulter CO. USAYE o]-43ted PRPS HAF Ne4:
23X 10°/uE ZEskel. PRP 450 plel A<, GC-
thEPO 70, 700 1U/mbe 10 wi¥ 7}skn 385 ADP
(3X107~3X 107 M) 50 mliE 7}sle ADPe &3 %
g)&4ql A% 34-S aggregometer(Platelet Aggregation
Chromogenic Kinetics System, Helena Laboratories, USA)
g o)83le] HAslg

Hd-2 5220 nixls &

Yol AT T 83T §25 Yo] = phrenic
perve’} F-2% AlE IAES HEFA Krebs £ ¢]
Z A pze] 848lET). Phrenic nerve® 02 Hz, 0.5
ms 59k 20 VE A6l muscle twitch?t wehds 2
AR 3027} s o) % 349, GC-+hEPO 70,
700, 7,000 U/kes 432z #ispn EFoiHa F
o & sHHEo] WHAZE Al T HEFEEE succinyl-
choline (1075, 107* M)& A-gsldct

=% 9 HaE Mol ojxls A

22 SD rat(AE 200~250 )2 5 wlEl¥ 5 Fo=z
o] 9FEed 18 AIZE Aol HAXT|ZL oFEF 2 A
ZHAel AR BAMY, GCrhEPO 70, 700, 7,000
[UkeS AulFoisly F+92% 2.5 ml/100 g9 A4
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T8 AT T F Al ARl 8r17HEet 2B A
#sle] &8}, creatinine, pH ¥ WM& AsjA (K", Na®
Che &3& Fadvl %4 dE: FEEE aceta-
zolamide(30 mgkeys ATFoislct.

EA X

RE AYANE meant SEMOE Tl on gz
I A=Y Fdgh Aol Aol mEt ANOVA test, Dun-
nett's test, student ttest® FHsle] p<0.05¢) A% 24
g fojAde] gl Aoz Yt

Z Bt

ABEE0| DIX= Y&

2L @ GCrhEPO 70, 700, 7,000 [Ukg SFod3ol)
A Fo]B 4 AR Irwin F (1968)2] vpHe] 2)5}e]
Antal5& FhEslgl o), Boldt @ 9l FAke] Iid
Al A (Table 1.

SFMAA o o)X= HEk

A2 S0l olxle A

H2F % GChEPO FezolA Alzke] Age] wie)
b e ApY -2-gake] 24wl fEAE et d 2T
FEForae] BAAHLR fo)Ae #IFEHA] fsit
Caffeine Fod-2 o F 15 E3} 30 &, 147k bz
= v|@sle] BAAHoE feolgt 25k Syl Ay
QI 2417 B 4r] 7ol A B EF g Chloropromazine
FATAME o F 15 B3 30 £, I F 243TelA
223 vlasle FAH o2 foqt g5 vt 4
A7l A 5] ¥ 1T (Table 1)),

REE=E(rota-rod test)| CHEF AE

W=2FH GCrhEPO FodwollM & £5H2Ae] A
Aol A=A egkert ofd H&wQl chloropromazine F
AL HET P GC-ThEPO Foldol| nlsl Fof 1
A7) AAEE 2435 d2Ae] S fisida oF

Table II. Effects of GCrhEPO on spontaneous motor activity in mice

Seong Kyu Han et al.

Table III. Effects of GC-thEPO on motor function in mice

No. of mice that fell down

Treatment 30
Before ) ITh 2h 4h

min
Control 0 0 1 1 0 1
GC1hEPO 70 0 0 1 0 0 0
(IU/kg) 700 0 0 1 0 0 0
7000 0 0 0 0 0 0

Chloropro- N N N

mazine 1(mgkeg) 0 8 8 6 2 0

*p<0.05, compared to control (n=10).

Table IV. Effects of GC-thEPO on writhing syndrome induced by
acetic acid in mice

Treatment . .NO' of
writhing syndrome
Control 24.6 £ 1.65
70 24.4 £+ 2.00
gtcj;lr{};]? © 700 223 +2.19
7000 242 £ 197
Acetaminophen 30 mg/kg 16.3 + 1.86*

Each values represent the mean+ SEM.
*p<0.05, compared to control (n=10).

=5 247 o] ¥l 3 EH 3T (Table 1)

TES=E0]| st A&

GC-thEPO F{ZllM acetic acidel] 2] L= writhing
syndrome®] %= WFEaw ¥|wA] BAAHOR fo3t A}
o] Heo|x| ekokel. wbd, oFdvZ2FE<] acetaminophen
Fo ol A writhing syndrome®] A7l #FAF T
(Table TV).

A =H20f st HE

GC-thEPO F{Fof|M strychninedl] ¢J8+ Z&-f8A4]7}
A A&A 7k dz27) v|ar] FARCR g AolE
HolA] ekt wbd, FAJviZeFE<] phenobarbital sodium

Activity (% of prevalue)

Treatment - ;
15 min 30 min 1h 2h 4 h

Control 78.6 £ 154 41.8 £ 9.7 61.8 £ 16.4 60,0 = 13.0 509 £ 129

70 753 £ 145 5329 + 9.6 48.4 = 7.80 429 + 9.5 437 £ 59

GC-thEPO

(U 700 74.1 £ 10.6 40.7 £ 7.7 61.9 = 10.7 409 £ 6.6 318£71
8) 7000 71.0 = 10.6 383 £ 8.3 409 = 520 49,3 £ 10.5 304 + 5.4

Caffeine 5 mg/kg 1642 £ 25.3%* 126.9 £ 16.5*%* 109.6 = 14.0% 70.5 £ 13.9 709 £ 9.1
Chloropromazine 1 mg/kg 1.61 £ 1.28%* (k* 1.64 £ 0.95%* 12.6 £ 7.10%* 56.4 £ 3.10

Each values represent the mean+ SEM.

*p<0.05, **p<0.01 compared to control (n=10).
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Table V. Effects of GC-thEPO on strychnine-induced convulsions and death time in mice

GChEPO (IU/kg) Phenobarbital
Treatment Control
70 700 7000 (30 mg/kg)
Induction time (sec) 484 £ 298 42.3 £ 2.08 46.7 + 4.27 454 £ 3.23 66.8 £ 7.99*
Death time (sec) 62.2 + 3.99 57.0 £ 2.80 61.5 + 479 59.6 = 3.99 90.9 + 8.33*

Each values represent the mean & SEM, *p<0.05, compared to control (n=10).

Table V1. Effects of GC-thEPO on thiopental induced sleeping tire 5 120 -
Treats t Induction time Duration :g: g%rj:rhoépo 70 lUIL
reatmen (sec) (min) 100 _g—GCmEPO 700 IUL
~l~ GChEPO 7000 lUL
Control 156 £ 164 88.8 + 26.1 8ok
70 153 £ 15.9 75.3 + 243 ;.\E.:
(C;S;S‘I;“PO 700 168 + 20.8 130 + 247 b s
8 7000 135 = 144 178 & 50.7 ug)
Chloropromazine 15mg/kg  92.0 £ 4.78* 325 + 0.48* o 40F
1))
Each values represent the mean = SEM (n=10). (1’4 20
*p<0.05, compared to control. [_
of T
ofZolH AR B ApAI o] el W) 4% ol .

S w2 4 gllvk(Table V).

Thiopental sodium0| 2[gt HMA[ZH O[X|= A&

FHEAEA 7] 7S¢ Q275 8| 2A] GC-rhEPO Fof
T R 2EHlE FylEe ke Bolon) BARS
2 528 ApelE Kol gotet. oFIHZEF chlorop-
romazines F43t 7-¢ PHFEAZE GEHG o
WASA|I T 1S HAT = 9N (Table VI).

2ol CHgt Ast

EE 27 AlLwdE wlwsls] $sted one-way
ANOVA test® AASFTL 213 F gho] 3% 3% 9]
T p<0.052 Dunnett's t-tests o]} w]aslget. T+
ofAe] A3 ¥l A] 27 @ GCrhEPO Fof-ell M
AR Fogt Ao wHIE Y S gyt oF
A t&Fe] aminopyrine Fow9] -4 FoHel B|E}ed
o F 1 AR A 2 AlZkelA fe)Et Alee) kS u
T (Table VII).

Table VIL. Effects of GCThEPO on body temperature change in SD rats

1
-8.0 -7.5 -7.0 -6.5 6.0 -5.5
Histamine, log (M)

Fig 1. Concentration-response curves of histaminc-induced
contraction in the isolated ileum of guinea pig after GC-rhEPO
pretreatment. Error bars indicate standard error of means. ECy,
was obtained by nonlinear curve fitting with sigmoidal Boltzman
equation. Values of EC,, are 1.9X 1077 M (Vehicle), 3.72 X 10~
M (70 TU/L), 2.82 X107 M (700 TU/L) and 4.79 X 1077 M
(7,000 TU/L).

et dA0l olxl= d

7IHE HEs|=ol e &S

711 &3]3 oA histaminedd] 98 FLEE 5
9 ECye d&FelA 1.9X107 M, GC-thEPO 70,
700, 7,000 TU/L FodFllAE 3.72X107 M, 2.82X 107
M, 4.79X 107 MS&E histamine &5kl o 3AF HPZ
2] PERAEE 2 zpelF BelA| dil(Fig. 1).

GC-rhEPO (IU/kg) Aminopyrine
Treatment Control
70 700 7000 50 mg/kg

Before 384 + 0.19 385 £ 0.19 382 + 0.13 383 £ 0.10 38.6 = 0.10
15 min 382 £0.18 38.5 = 0.13 38.2 £ 0.15 383 £ 0.11 38.5 + 0.08
30 min 38.4 & 0.13 384 £ 0.10 382 £ 0.18 384 X 0.07 38.5 = 0.09
1 hour 387 £0.12 38.7 £ 0.13 385 £ 0.15 383 £0.12 38.2 = 0.13*
2 hour 38.9 += 0.08 39.1 £ 0.19 38.8 +0.23 383 £ 0.16 382 £ 0.17*
4 hour 38.7 = 0.10 392 £ 0.18 38.7 £ 037 382 +0.23 38.1 =024

Each values represent the mean + SEM. *p<0.05, compared to before (n=10).
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Table VIII, Effects of GC-thEPO on the intestinal propulsion in
mice

Treatment Relative motility
Control 0.45 £ 0.052
70 0.54 £ 0.037
G&Gflgo 700 0.63 £ 0.032
& 7000 0.47 + 0.034
Atropine sulfate (10 mg/kg) 0.29 £ 0.07*

Each values represent mean + SEM (n=10).

257|H|0f| o|xl= HE

HETEs0 NjX=s dE

2T GCrhEPO FowollM &k Ze] du] o5&
= 8% Z), 2 vl@sle] GC-rhEPO Foii-e]
ARArsed BAFLE fH3t Alo]E Ho|z] fsleh
Atropine sulfate(10 mg/kg) Fofol| A =Tl H]3|ed
o8t FFar) A= e (Table VIID).

Y240 n[xl= g

Shay (1954)2] ¥hHo= 9% AHsN] HY7a,
pH, AF=E T3] vlwgk A3k GC-rhEPO Foiv-2- 194
%, pH, A% SollA W=} folat Alel3 Bolx] sk
oH(Table IX).

=27 A0 Ojxl= o

2HoF S a0 lelx_ YE

Ketamine?} xylazine®2 v}k E7]¢lA] acetylcholine,
epinephrine, 3]4¢  GC-thEPO 70, 700, 7,000 IU/kgS
FY39E 9 2T Y GCrhEPO Tl g
W Aubpe] WIS T 4 golodt SRR EREQ
acetylcholine®]t} epinephrines] 2J3jA&= HA8F &gke]
W37} HAE G (Fig. 2). HE2LF GCrhEPO Fof £
A sk W= BAMR folgt zlelE Belx] sk
o} ok tZeFE9] actylcholine®] A3 £&£7] & A
7] "2 F 74E W epinephrine®] 7-F 57| U
7] ddelA "ke] 712 RelohFig 3). A
2ol H)sled GCthEPO FodF-olM BAHLE H- l
gk Zpo|7} A=A wgkort oFAl HF2FE<l epinephrine
& A5oE o W] BAY 4T VR 4 UK
o} HPH, acetylcholine T3 Fel| M ko] 2447} &

Control

Ach 1 pgikg

0
50 mmHg

10 sec

Fig 2. Representative traces showing the changes in blood
pressure and heart rate after the intravenous treatment of
acetylcholine (1 pg/kg), epinephrine (1 pg/kg) and GC-rhEPO in
an anesthetized rabbit.

=90 FAMCE Fg AlE Holx edske
(Table X).

SEI[A0f O[x= Y&t

SETO 0|xl= g

Ketamine¥} xylazine® 2. w3} E7]el|A] GC thEPOS-
T F, HE2TI GCThEPO FAToA ZFe] wig)
= BAFo R fo5 AelE HolR] ¢Y 1—‘—]~(Tab1e 11).

ASTA0 O|X|i= G&

%"—‘l S120] lel" ek
GC-hEPOE g vk~ "Ae] APTT(activated
partial thrombOplaStm time)$} PT(prothrombin time)E
%743 A3, GCrhEPO FofzolA APTTY PT 257 o

Table IX. Effects of GC-thEPO on amount, pH and acidity of gastric juice

GChEPO ([U/kg)
Treatment Control 7 =50 =000
Amount of gastric juice (ml/100g) 629 £ 0.533 737 £ 0.428 529 T 0.892 646  0.991
pH 1.90 = 0.296 1.71 £ 0.169 1.49 & 0.054 1.85 £0.185
Acidity (Eq/100g*h) 66.6 £ 12.90 813 = 13.09 61.9 £ 9.13 68.1 = 13.90

Bach values represent mean £ SEM (n=7~10).
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Fig 3. Effects of GC-thEPO on blood pressure. Emor bars
indicate standard error of means of 5~8 experiments. **p<0.01

Table X. Effects of GC-rthEPO on pulse rate in rabbits

Treatment Relative pulse rate
Control 0.99 £ 0.003
70 1.00 & 0.003
Ggir]r;go 700 0.99 + 0.008
7000 1.00 £ 0.004
Acetylcholine 1 pgkg 0.92 = 0.035
Epincphrine 1 lg/ke 0.85 = 0.045*

Each values represent mean = SEM (n=5~9).

Table XI. Effects of GC-rhEPO on respiration rate in rabbits

Treatment Relative respiration rate
Control 1.02 = 0.047
70 1.05 #+ 0.031
GC.mEPO 700 1.06 % 0.053
(IU/kg)
7000 0.98 £ 0.022

Each values represent mean &= SEM (n=6).

£ HWA|] SAHLE 28k zfe)7} IEEA] dgivh
(Table XII).

gaw SH0 OlX= At

GChEPOE Foi8 E7]¢] Hojoake] Ra)3t g4
] ADP Fx=e} 4w $awhie] A= e o
GC-thEPOel| #f8) SAHH 2= Fof3h o] E Ho|A] ok
th(Fig. 4). 37|, ¢4 A Fei83Fo] 70 ke 7
oFgh o} 70 IU/mlelvt 700 [U/mlE wi$ =& 2Fo)7)
el 7,000 TU/ml 285 Aol A Llsledx}.

HE2 =220 DXz HEa
GC-rhEPO<] &8 5= muscle twitche] AEXE= o)
7 B|Ele] BAAOE Foj3) alo]S Ho|x Qlgke

Table XII. Effects of GC-rhEPO on the activated partial throm-
boplastin time and prothrombin time

Treatment APTT (sec) PT (sec)
Control 39.8 £3.95 11.2 £ 0.70
70 452 + 6.62 11.8 £ 042
Gggl/ff;o 700 417 £ 642 10.6 + 0.44
g 7000 50.1 = 2.95 104 £ 0.34
Each values represent mean = SEM (n=6~10).
80 - —0O— Control
—@— GC-rhEPQ 70 IU/ml
) —B— GC-rhEFQ 700 IU/m|
L=
@ 70 —
o
6 % /
ﬁ 60 B
(<]
o
o
% 50 |-
£
3
E 4!
5
(0]
=
30 1 i | i 1 L 1 L 1
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Fig 4. Concentration-response curves of adenosine diphosphate-
induced aggregation in platelet-rich plasma of rabbit after
pretreatment of vehicle, GC-thEPO 70 1U/ml and 700 [U/ml.
Error bars indicate standard error of means of 5 experiments.

Table XIII. Effects of GC-rthEPO on the neuromuscular response
induced by electrical stimulation of phrenic nerve

Treatment Muscle twitch (%)
Control 103 & 291
70 999 + 1.11
G((:ﬁr_;}gjo 700 95.7 + 3.00
7000 92.6 £ 3.96
Succinylcholine 1M 40.8 = 3,775
Y 107M 1.50 £ 1.48%*

Each values represent mean = SEM (n=5).

v ok EE]] succinylcholine Fo wollA e X 2]
FHOE twitch®] =717} A4S =35 succinylcholinesl]
9|t twitchZtA Ajzke] Avpm A 355 9 vh(Table
XITII).

=2 2 MaiE ufMof| ojxls Het
GC-thEPO 70, 700, 7,000 1UW/kgs AHFdski 84
7L Foll AFHT =¥, ¥F creatinine®}, pH ¥ viEHE
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Table XIV. Effects of GChEPO on amowunt of secreted urine, pH, creatinine and total amounts per hour of urinary electrolytes (Na*, Cl~, K¥)

Treatment Control GC-rhEPO (IU/kg) Acetazolamide
70 700 7000 (30 mg/kg)

Amount of urine (ml/kg) 14.7 £ 2.10 18.8 = 1.65 243 £ 511 13.4 = 3.06 48.9 £ 3.57*
Creatinine (mg/dl) 32.1 £ 1.53 363 &£ 6.24 32.0 + 8.29 45.0 + 7.69 16.0 = 2.02%
pH 5.88 + 0.10 5.75 £ 0.16 592 £ 031 6.27 £ 0.14 8.82 + 0.03*
Amounts of electrolyte Na* 343 £ 58.8 482 + 253 7191 &+ 37.7 435 + 26.7 1345 + 76.9*
secretion crr 394 + 39.2 534 = 36.8 7691 £ 40.8 514 £ 36.5 701 £+ 49.7
(Eq/kg*hour) K* 191 = 124 231 = 36.9 190 + 384 234 £ 25.7 630 = 184.2%

Each values represent the Mean £ SEM, *p<0.05, compared to control (n=>5).

As)A (K", Na* CI)o] 38 dads vz sA42
2 folgt AolE HolA] sl e, oFdd el
acetazolamides] & =3 % pHS] VP2 creatinine F
=9 747} #AE T GCrhEPO Fofell A w4 A)zk
o lEEE e T JEe w2 2
o] 8 Holx| gkekor} oFU|FoFE<¢] acetazolamide Fq
oA Na' 9 K] wl&ZE77t FEF K Table XIV).

il &

B QAFME FrradAela pdEe] YA
GC-thEPO2] =g} g-o]2]e] Eolg}l ofejzhg &2 -2
49 7154E AR sl Bk, g, &), 7
Hel| GC-rhEPOE 70, 700, 7,000 IUkgs A Fesl
Akl g, FHFAAA, AEAAA, 23704, <3714, &
VA, A7 -2, xek g A viAe i =
Abst et

GC-ThEPOE ul-28] ks, A58, T8
%, ANEE, strychninedl] 2j8) 8= A=, g5 4
25| 33E PIA|R] @it wle2ofA] thiopental 2
A7k A(Table VI), TEEFo4(700 H 7,000
Ukl M dlgol X He} el zle] 718 Aok
Byor} BAHCR foAd Y%t <@t A3 F
3l & o GChEPOE 5174718 715l ool
gk mA|7] ¢S Aoz ftdoh

GC-rhEPOE 719 ZZ37¢] histamine % T5%
&, M AR 4% F AR A UE
3E mHA i webA, GC-hEPO: ARS4174A

[+]
g amplAe e Sl foldsle A8e 2
g Aoz AAA,

n}H gl 27)¢] GChEPOE AW Fosln] A gt
& B goie Feiat d)me] YhAsisl BhEx) gk
o, Aul ERET a2 FAdE Aol
7} HelR]| ¢kgkt}. GC-rhEPOE Foiwt E7le] goe]
#8314 7 (activated partial prothrombin time, prothrombin

time)?}, ADPe] 2]3} H3TAS T EM Y Foio)
ZFF GCrhEPO Fo477ke] fr2)A43)= Apolr} 2w
A goket web GChEPOE AH3A 2 g-1-g%lol =
sl Feks nAA] g Ao AdE.

A7 Z FBRAME Al7AA}Fo] Uh5-8led acetylcholine
= "IN R 3 ARADe] doju 1 A3 FHZL] =
o] ottt (Ganong, 1991). GC-thEPO= A7+ 3LE-2]
TEHEPEAN T FYAIE S vAA] el A7 -29H
ol gl BelAel F2he-2 ¢lE o2 Holt

4173715 At GCrhEPO2| 2H8-§ ZAlsl7] $3)ed
=% 9 pH, &% creatinine? 3% As|dL 2Als)y
i olF ol FARIRME HE2FT GCrhEPOTF
27l frelAdols Abelr #EEA] edsiet. oRk, A
7HEdl Na™# Cle d&FEct GCrhEPO Fod-Foll A
2 AL HPOtK(Table XIV), 43 SEX oL} B4
gl FA EelA et A F(1996) L8
EPO(7,000 IUKkg)E Foidt H=elA ko] $719S B
FElg o, B ATl asEt gkl #EEA] gt

Ag7HA =3l EPOS Fakgo 2y 2y 4178t
9 &l Z711F o+ A e]vH(Eschbach® Adamson,
1989; Abraham¥® Macres, 1991; Korbet, 1993)). EPO
o gt gt A2 EPOV} AAEHEHEE 5717
(Heidenreich 5, 1994), A1A|419] angiotensin 112 ++&]
271 9 Na* 252l #zle] & Ae2 A3 =H(Brier
&, 1993). Z1=v}, B 95 A] GCrhEPO A/4He] o
ol S wAA] 9ot o]t A wideE
A Fdt.

ZEAOE GC-thEPO wigh e]ibe] dnbefe] A|3HA
HEHE] GC-rhEPO7F AET 23 Eo)9le] HE 5o
Al ofejzhol} B2 Fakg2- pUEA] fe AR
iei=g
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