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7L F=vuy (PSL) £ 7L N2V ORNREBEERET 572912, PSL-3-oxime-BSA W%
T AN A2 PSLO S Y4 1 4 27 v A4 (RIA) & prednisone-3-oxime-BSA 2%t 7 2 HiliE %
fuad 7L F=V O RIA 28 L SBRLL, 25— b RIA THEL 72, PSL 10~30 mg % 4%
rig 5 L7854, PSL omHIEE, mr@EmE TEE (AUC 0~ 24hr), A2UOAHAER (VA B
LURIME 2 ) 75 A (CR) ZRIEEMICHEML 2. ERAICPSL60mng% 1 BECKRS L 75HE,
PSL ImH i8R (348 5% | R CIAM (42.7+5.5 ug/dD) 2R L Z ORIl EEIZEAD L 24 BRI 0
Lotz ety 2.32+0.04 hr, AUC 12 279.5+15.8 ug/dl+hr, VdiZ 74.0+5.2 1, CR 1 365.8%
16.3ml/min TH -7z, MranFv—nr o PSL S & 10 5072 EHE IR R 5 48 EIZ &
5417z, PSL60 mgod 3 5385 (18 20 mg>0) DB, PSLIMMiEEIR 3EOLEFEL:. AUC K
60mg 1 B EDFNERMUTH- 72, FRARKEILF V=L AOHENL 1 BHREIZHLD#E» -7
(p<0.05)., EBMEHEFLOBRFICPSLOm RO 1 EEKEE L 2BE, SRICHE~PSL 0 AUC
(468.7445.0 gg/dl « hr) ZFEEIZK, CR (208.3+26.6 ml/min) BREEICNT, BRelLcmhan
F V= e OIENE & D3 o 7z, BHRISESRETERE O BE T, EERE LN, PS LS TV P2V
ANOERB T LIE7Y F =V S BEIRE L, £ PSL E 7L K=V v OfiFh s DA L D TEL
Tt ZAUEEA O 118-dehydrogenase ffid 2 7 0 4 FRBBEROEEOTEETRL T b, BRI
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PSL »H8) 3B S L HEENTLEHEHAT A
KThan, OFBHEECLLMD S FRGESE
L0 s 1L ARERI D 2 ST H D —EDHIEITHESL
ENTwAL, 2OFKE LT, PSL OFERLSHKRT
HHRMBEYVILBEAZEND D, ERTEMRARIERIC
LRI RS 2 2 e ndiF o s, Lizat-> T PSL
R OFMIME S T2zl PSL OEENTO R
B L3 PRI 2 2 Bk 2

PSL OIMAEEHIE LW 200 FiE -9 H 5
A%, 1973 4F 10 Colburn &YMPSL O 7 ¥4 4 A /
7w+ 4 (radioimmunoassay, AT RIA LB%) &%

Pharmacokinetics of Orally Administered Prednisolone.
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LU TLE, RIAIZ & 3 PSL HERET-I 3R
UL, PSL OEMNMARMEREIZEL Tid 7
TEHD A%, KR TI3 PSL & 720 FERHED
T&Hs 7L K= (prednisone) O#H L RIA %
FET A I EIZL D, FhsnmrBEREN TR 2
), PSL O kN EIHED i 2842 7. PSL @ RIA
Tit PSL- 3 -oxime bovine serum albumin (AT
BSA =) 2HUF L L TEARL ZThE2RBICHREL T
P % 147>, F4ELZ prednisone-3-oxime-BSA % &
WL 7L P =Yy obimEs§e, PSL & 7y K=
L O MU S O 4T IE, Sephadex LH-20 12 &
LHI LRSI 74— R{To, SO RIA
L0, PSLEEE SN2, ARIIRE £ v ]
OMDIFHEREEDIIT PSL & 7L V=V VY OBE &
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WEL, ZORBESEELESEL:, £-WEEaLF
V= ~OREEERND D, RICUFEE CHEREL
7z RIA®%HFoCHAILF Y — LS WEL . Zh
5ORR, BEkRDHHRNBONLDTRET 5.
NRE L UFE

1. M&®

ML L THZ - BENRE - —BBEnTEE 0%
WIZEEHBRALLLTH LB EEEA TR 8
U, B &ARRS 3 R L 2 OBEREIC A S
DVITEBE L BE T, AT 04 FEAEREROIT
BEREEMES BMIEHHTA L L RIFELE UT
CAH LB DEE 64, RiGHRO PIRBEEETERED
BEARBIURBRO PRBEEETEOBRE 44
EXRE LT,

II. ER%EH

TRTDKRBETFL F =V o (8K, M
EHERL .

. FHREIKEH & & RBFRF &

15%BR1) | PSL60mg#%, IFHH 74 (AR), CAH
64 (BE), FRBMEEETEE 48 (CH), HIRE
BEEETH 44 (DR WFAT9 B 1 BRI S L 7.
BEAT L B 5% RIS BREA L Ui, Bz AR
BLURMRHEKL - 2+34+6-812+24-480
& 4ZEFR9 12 EDTA IIBERE (0.1W/V%) 2HnT
Tz, 7272 L CRED B854 30 ST bR L 72, &
7272 B B ER O L TSR S L, BIE T
BREL.

2EER?2) (EHE1KICEAS -10-20+ 30 megd 4
BOED PSL 2195 1 AIROIRE L 7. Bz
IRATGS S UPIMREE L - 2 - 3+ 4 - 6+ 8 « 1224 F
8 L AR EDTA IR E 2 AL TiTo 72, ik
137272 B Wl O LTI L, ISE & TR
7L,

3EBR EEELIRICIBR®ELT PSL 60 mg#
SWid 30mgE 3 4FIL TROKS L /-, #5181 2
BEEAEE Ui, 3SED®RSIZFAT M - 5 1R -
T 6 FIZTY, MIFIZE L RRE5HE & V5%
1+2+3«4«5¢6+7+9<10+11-13+24-
48 FER & AZAFH0IC EDTA INREBRE % B TiF- 7.
BEE LB ICRHROL TS, BIE:T
FEREREL .

V. AIXER

B 1) PSL, v RF=vVeBLIUPaLFS—Li
HIE L 72,

¥ER2) PSLBELU2NFV—L2HEL .

%E3) PSLBLUILFV—L3HELT.

V. AEHE

1. VB - 558 - BRB

BT T TR ORI+ 2 D % % (113
L7,

RREVRE LT, 0.1% €5 F>+0.15 MiE1LF p ) w
£+ 0.012%7 46T b ) 7 L& &t 0.01 MEEREES
'Y (pH 7.5, LA FPBS & B8) % £ B L, dextran.
coated charcoal suspension? (IF DCC & #8) i3ff
FIERTIZ 625 ug & Norit A & 62.5 zg @ Dextran
T 70 % 100 mld> PBS 12N A {F8LL, skakep TRML
BOSFEALE, v Fr—v a2 by

liz¥ 4 # 4> 600ml& Liquiflour (New England
Nuclear #) 155 mlZzEF L ERIL 72,

AT oA FlidT T Sigma #:8 % HH L, et
MERAF o4 RELT6,7-2H-PSL  (LLHRSTEE 52.1
Ci/mmol), 6,73H-7V F=v > (FLEETAE 30~60
Ci/mmol), 1,2-3H-2 L. F ' — L (FLHETHE 47.69 Ci/
m mol) & New England Nuclear #8814 /L /-,

AZLZ7URNTTT7 4 —ZIZNRESmDH T A
Sephadex LH-20 (Pharmacia Fine Chemicals) %
4.0 BFIEL, BHBEELTY 70— 25> 1 2%
= (4001 1) BEEAL . A 5 203 BT I
Tk L 7.

RIAWCRY A/ FF 2 —7 (FIHBUE) 2HHAL,
BENEMEIZ ALOKA LSC-651 liquid scintillation
spectrometer CTHIFE L 72,

2. HWHAE

1) PSL (K1) m#4%0.1mliz PBS 0.2 mlEfNs o

1. Mix sample*, 0.1ml *H-steroid and 10ml
dichlormethane.

2. Extract steroid from plasma by dichlor-
methane at room temperature for 1 hour.

3. Apply 5ml of the dichlormethane layer to
Sephadex LH-20 column.

4 . Elute with the solvent of dichlormethane :
methanol (400 : 1).

5. Dry eluate of the steroid fraction.

6 . Add 1.0ml! phosphate buffer to the dryness.

7. Use from each sample 0.lml x 2 for
radioimmunoassay and 0.2ml for measure-
ment of recovery.

Fig. 1. Procedure of extraction of steroid from
plasma by Sephadex LH-20 column chromato-
graphy.

*: Sample (plasma) volume was 0.1ml, 0.3ml and
0.3ml in the assay of prednisolone, prednisone
and cortisol, respectively.
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i R RE B O H-PSL %4 6000 cpm Nz, ¥ 7
o=l A9y I0mTHETS. S7a0—-L A8 EBD
5mie o LCEBL, BHETHEH L, PSLIE
15~T0 mIAFENC S B s s (1 2) . B L7 PSL
HEEEE lmld PBS 20042, 20255 0.1mlXx 2 %
RIA (2 0.2 ml % EICRAEICHE L 72, HHEHRIET
OEIYEZ 61.5+2.3% (MeantS.E) ThHote,
2) L R=vy (K1) M 0.3 mlic BULEHIE
F ®*H-prednisone % 9 6000 cpm fNZz, ¥ 7 a—i
22 10mTHET2, V70— 25 Y BO5ml%
HoLzERBL, PSL LERRICEHLIY, L F=
Y o3 20~35 mISHENC IS S PSL i3RI S
L7, Lnl, a2—F VA8 10~25 mlsrEic, anF
Ve h3 30~45 mISTHEIC B XIEH LETOELD %
@t ([2). a—FV O 20~25 mlsrdE iz £ko
5%LTTHY, ZOMFBEL I {{EL, BHEMNE
YAERGBI ES L R UarEE LT 20~30
mSEEERA L, BELLETV P =Yy EER
PBS lml%xfnz, #0055 0.1mX 2% RIA 0.2
mi% EICRAE IS U 7o, S BEROE T O EIRERI
67.6+t2.1% (MeantS.E.) Tho i,
3)aFY—n (E1)mFE3mERAYyO—
NAY L THHLEL, EFO&ELD 2RTPSL LT

V2V OWSEDSH T LT E DL,
SEERETORINEIL 63.722.1% (Mean+S.E) T
H-oiz,

3. 2VA AL/ T v

Erlanger 5'®% Janoski 5'%0) & #% T PSL-3-
oxime-BSA, prednisone-3-oxime-BSA, cortisol-21-

(1 (@ (3) (4)

Radioactivity (cpm)

' 1 - L. A I L L

0 10 20 30 a0 50 60 70 80

Blution volume (ml)

Fig.2. Elution pattern of cortisone(l), predni-
sone(2), cortisol(3) and prednisolone(4) by Sepha-
dex LH-20 column chromatography with the
solvent of dichlormethane : methanol (400 : 1).

Table 1. Cross-reactivity of various steroids with the antisera to prednisolone, prednisone

and cortisol

Cross-reactivity (%)*

Steroids - -
Anti-prednisolone Anti-prednisone Anti-cortisol

Prednisolone 100.0 3.0 72.8
Prednisone 2.2 100.0 12.4
Dexamethasone 0.4 0.9 11.8
Betamethasone 2.3 9.2
Cortisol 53.7 0.7 100.0
Cortisone 0.4 32.1 14.5
Corticosterone 3.7 0.1 13.2
Tetrahydrocortisol 1.6 2.9
A-Cortol <0.05 <0.05
20 p-Dihydrocortisol 1.4 1.2
20 p-Dihydrocortisone 0.2 0.2
11-Deoxycorticosterone 3.4 2.4
Testosterone 0.3 <0.05 0.2
Estradiol <0.05 <0.05
Progesterone 0.4 <0.05 0.3

*

1 % Cross-reactivity of steroid
ug/dl prednisolone or prednisone

_ causing 50% displacement of label

ug/dl steroid causing 509%
displacement of label

X100
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hemisuccinate-BSA " % ¥FFRE THHL, Jhiox
PR L TRRCRERIEL TH 2 OHME £ B
EPMBONKMS L UERA T o 14 F L0 XNIG
M, FLPSLHifEIEanFV— L k& 53.7%, 7L K
=V U HiRIEa—F V0 L 34.8%, Hio v F Y —
I PSL & 72.8% « 7L F=V > &£ 12.4% - 2—F
V2 E 14.5%THD, FRKELEBRIRIG AL,
PSL O#IMIE X 15000 &1z, 7L F =V > iRt
10000 &2, 2 AF V' — L OHIME 12000 i1 &%
ML THERL ..

RIA 3EBICIBUTFoML, PSL, v F=V>,
INFV - L ERROFETIT o7, BEH S 0IE
R F a4 Ko standard 0.1 mliZ 7 6000 cpm D3H-
steroid 0.1 ml & $TIM¥E 0.5 ml& M2 BFIT 3, 4°CT
—MMEE L 728, kkepT DCCO.3mlE M2 & < BF
T3, BUskkdic b 2L 10 SHEEHE S 5. 3000 [ElEE
T 10 AERHEOE, LB 0 SmERET VIcB LY
vFLr—yar B UOnEMABEY S FLr—var
B vy —THRENEEERIE L 7.

ERIT log-logit BRIZTPSL L 7L N =V >
I 40~2000 pg/0.1ml T, 2 A F V'—n ik 20~2000
pg/0. 1 mlDFEE CEGME R L, S/AEIER MR
PSL, L R=V>, anFV—nLLtd dlpg TH-
7z

R B B & U RIA B {E 248 T @ interassay &
PSL13.4%, v F =V > 14.6%, a2 v F V=
13.6% T, intraassay |& PSL8.6%, v F =V v
9.0%, INVFV—NT.8%BTHot:., £l 7 —IVILE
WEHSMEBEOES R F oA N %04 7 rrecovery i
PSL95.246.2%, 7L K=V 93.8+4.7%, 2L F
V=L 92.3+3.5%TH o7z,

4. BT EMRE

BN fER I3 one compartment open model'?iZ
& IR 2T, BEZEDHREICIE Mann-Whitney O
URRE R AV,

B #
1. ®B&1)

1. ARt

it PSL I AR 0 THe4 % 1 B 42.7+5.5 pg/
dl (Mean*=S.E.,, MITRIL) cEBEZTL, 2 B5H
39.3+4.0 ug/dl, 35 40.5+2.3 pg/dl & T
FRIBT B AT 4 FERILAE IR EE D U 24 R 13

%) Prednisone level (ug/dl) Prednisolone level (ug/dl)
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Fig. 3. The change of plasma concentrations of
prednisolone, prednisone and cortisol and ratio of
prednisone to prednisolone after single oral
administration of 60mg of prednisolone.
Prednisolone was administered at 9 o’clock to the
group A (@ —@ : normal subjects, n=7) and the
group B (00O : chronic active hepatitis, n=6).
Each points represent mean=*S. E..

* . Significantly different from the group A

Table 2. Precision and accuracy through radiocimmunoassay of prednisolone, prednisone and cortisol

Prednisolone Prednisone Cortisol
Interassay 13.4%* 14.6%* 13.6%*
Intrassay 8.6%" 9.0%* 7.8%*
Recovery 95.2%6.2% ** 93.84.7%™ 92.3£3.5%™

* . Coefficient of variation
** . Mean*S.E.
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fups % L7 (B3), one compartment open

model 17 & AR T, HEM CAFT 1/2 LB 3

9.3240.04 hr, MdEEHE FEE CUF AUC O-

94hr LB&) 13 279.5+15.8 pg/dl+hr, AT O

BT Vdeg) i 74.0+5.2 1, £MEr V77~
4 (L FCR & B%) 13 365.8+16.3ml/min TdH -7
(F&3).

—HKm 7L =Y 2 3EE 0 T PSL 854k 3 1
194.6+0.3 pg/dl & [E{E %7 L BRI ED L
o4 s o AL (B3 ). Typld 3.07x
0.31hr, AUC0— 24 hr, 42.1+3.9 ug/di*hr Th-
t-. % #- AUC prednisone : AUC PSL i 15.0%0.8%
a7 (£3), 118-dehydrogenase i & % PSL #»
57V RV v ADEBR ARG TH S 2 E0M5
NTLL®, HEEICET S TL K= #8E [ PSL
HeRF b PSL & 515 1 RS 7.2£1.0%TEDHK® -
(h R U I2EER%ICIZ27.545.4% L m o (B

3). %722~ 8EFRHD PSL R (Po) & PSL M/
7L P2V BE (Po/P) LOMBRYELBE, Y
(Po/P)=0.211X (Po)+1.592 (r =0.823) L&
BERASEL L L (D 4), ZhhoEtE L Pmax(7 L K
=YL OELELREBE) 3 4.74 pg/dl, Km(7V
oV o NZORRKBED /212> E0 PSL#
BE) 13 7.54 pg/dl TH T

2 v g —nid PSL 5%, i@ L 12
BEfHI# 1.640.3 pg/dl E BB 5, 24 BERIR 4.5
0.7 pg/dl £ & 2 WFE~O+FBEEIEAS5NT
(p<0.05) 48 K% 9.9%£0.5 ug/dl T& S % < HifE
AL, AUCO—24 hr i 82.5+9.5 ug/dl +hr T
Hot (£3).

2. B

I PSL & Bl 0 TR 5% 2 150 58.0+9.1 g/
dl rEEERL, BUEw-< D e U 48 BRI
ki L L 72 (B3). Ty,5.03+1.94 hr, AUC

Table 3. Effect of various disorders on the pharmacokinetics of prednisolone, prednisone and
cortisol following single oral administration of 60 mg of prednisolone

Parameter value (MeantS.E.)

Control Chligggfdf‘gwe Hyperthyroidism Hypothyroidism

Prednisolone

Peak concentration (ug/dl) 50.8%2.6 69.1£11.4 61.1+8.9 68.3+9.9

Peak time (hr) 1.6+0.3 2.8%0.6 1.1%0.6 3.0+0.4*

8 (hr Y 0.299%0.005 0.219+0.044  0.480+0.144  0.147£0.011*

T 1/2 (hr) 2.32+0.04 5.03%+1.94 1.91£0.55 4.87%0.56*

AUC up to 24 hr (gg/dl+hr) 279.5+15.8 468.7145.0*  181.3%8.3* 461.6+78.0*

vd (1) 74.0%5.2 78.2£21.2 93.2%27.9 96.1+18.3

CR (ml/min) 365.8+16.3 208.3+26.6*  555.0%23.3*  223.3%28.3*

‘A%%%%% (%) 15.0£0.8 12.7%1.9 26.7%0.9* 8.3%0.3
Prednisone

Peak concentration (xg/dl) 4.7%0.3 6.0£0.9 8.3+0.8* 4,1£0.5

Peak time (hr) 2.7%0.2 3.3%0.6 3.0+0 3.2%+0.5

B (hrh) 0.264+0.055 0.24410.083  0.640%0.031* 0.124%0.031"

T 1/2 (hr) 3.07£0.31 6.37+3.37 1.08%0.04 *  7.16+1.98*

AUC up to 24 hr (ug/dl:hr) 42.1%£3.9 58.419.6 48.5£2.9 36.9+8.8
Cortisol

Concentration at 24 hr (ug/dl) 4.5%0.7 1.5+0.7* 7.8%1.5 3.4%0.

AUC up to 24 hr (ug/dl-hr) 82.519.5 47.5%5.7 78.9%9.0 66.7+9.6

*

. significantly different from the control (p <0.05)

Peak concentration: average of observed peak plasma levels of individual subjects
Peak time: average of observed peak time of individual subjects

£: elimination rate constant
T1/2: half life

AUC up to 24 hr: area under time-concentration curve from 0 to 24 hr

Vd: apparent volume of distribution

' —_ _dose
CR: whole blood clearance= AUC(0—o0)
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0— 24 hr 468.7+45.0 4g/dl-hr, Vd78.2+21.2 1,
CR 208.3+26.6 ml/min T, HMEICHNEEIZ (p<
0.05) AUC KT, CRAVNTH o (#£3),

—Flh Ly K=~ I3H0#E 0 T PSL & 5#& 2 i
A5.6+1.2 ug/dl ETEM %R L LU REIZIRD L
48 BRI kM SHEA L (B3). T..6.37+
3.37hr, AUCO0— 24hr 58.4+9.6 ug/dl « hr T (5%
3), MBrAEEZEL, o7 (p<0.05), BRI
3 7L F=V > PSLiix 12FM&OLT.7+
5.4% % BE i 10%d%E2 ETL T (B3).

M a v F V—id PSL 5% KA L 12 FfEE
W21 0.940.3 pg/dl 2 TIET T % (M3). 24 Ktk
D 1.5+0.7 pg/dl BEHECHEREZITE L (p<0.05
), E RO 24 BRRME 4.540.7 pg/dl LT HE
FizEsn o7z (p<0.05). AUC 0 — 24 hr 3R
L/ &, BRERE» ok (p<0.05).

3. Cit

e PSL 13RI 0 THE® IO FTELS Y 60.7%
9.2 ug/dl LTEERFRL, FhUBEAFICEI L 24
Bz S A L2 (B5), Tye1.91£0.55
hr, AUC0— 24 hr 181.3+8.3 xg/dl*hr, Vd 93.2%
27.9 1, CR555.0£23.3 ml/min T&H b, SEEIZEER
HEWC (p<0.05) AUCHNTCRBRTH -7z (R
3.

—HId 7w K=Y I3 HE 0 T PSL #54# 30 4>
THBRL 3% 8.340.8 pg/dl LTEBEZRL, 20D

20+

(%)

Y = 0.211X + 1.592

Prednisone

Prednisolone

o 10 20 30 40 50

Plasma prednisolone level (pg/dl)

Fig.4. Relationship between prednisolone con-
centration and ratio of prednisolone to predni-
sone. Individual points represent measurements
in each subject 2, 3, 4, 6 and 8 hr after single oral
administration of 60mg of prednisolone. Regres-
sion equation was Y=0.211X+1.592 (r=0.823).
From the slope and intercept of this plot, a Pmax
value of 4.74pg/dl and a Km value of 7.54ug/dl
were obtained.

BIFTHLMCEA L 12 EMBCIImP» SHELL
f2 (®5). ML, mMPHEREE CUF e L)
PEEIKRT, Tipd/NTH-12(3%3). AUC predni-
sone : AUC PSL i3 26.7+0.9% CTHEEEXEEI
K& (p<0.05), ZHRBEMIZBIHS 7L F=vy
PSL Ebid 30 3% 7.410.8% , LABREEERNIC LB L 8
FERRIC I3 R 86.7+£30. 0% E L, ORIz EL
TLXMBLID KTH 27 (p < 0.05),

eI F Y =iz, PSLESHEA L 12 B5%
W13 0.5+0.2 pg/dl & BB 4 573, 24 BRI K
AIE~EEL 72 (p < 0.05), AUCIZ AR & Ehn
oz (p < 0.05).

(%) Prednisone level (ug/dl) Prednisolone level (ug/dl)
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Fig.5. The change of plasma concentrations of
prednisolone, prednisone and cortisol and ratio of
prednisone to prednisolone after single oral
administration of 60mg of prednisolone. Predni-
solone was administered at 9 o’clock to the group
C (A—A : hyperthyroidism, n=4) and the group
D (&4 hypothyroidism, n=4). Each points
represent mean=+S. E..

* . Significantly djifferent from the group A (W
: normal subjects)
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4. DIt
() PSLOAR AT 0 THEG# 3 FIB153.1+3.6 ug/
dl X [l & i L, ZFOHMEE D SBELE LS00
(p < 0.08), w- < DFEAL 24 R TY 2.0£0.7
pg/dl EMAUSTE > T fe (95), T..4.87£0.56
hr, AUC 0 — 24 hr 461.6+78.0 pg/dl+hr, Vd 96.1+
18.3 1, CR223.3%28.3ml/min T (3 3), &BIZI
~JEIC E T S HER] (peak time), T,.3 & UV AUC
DBHECKNTA L CRIZNTH12 (p < 0.05),
SHih 7Y N = S EE 0 T PSL #5513 B
M3.5+0.2 pg/dl L JHES RLULEBW - Db L
24 BT L HE TR L Tz (K5), S
R, HEIZT KT RANTEH»72(p < 0.05). &
BR300 % 7w F=v > PSL I 12 R O
A4 4% EREIZIF LA L 0% AT TH D NE &
DiED -7 (p < 0.05),
anFV—=IE PSLESHR W< D AL 8
M 14202 pg/dl EBEICA D, 24B5RI 3.4+
0.8 pg/dl 127 2 2ETEIZ LA EICE L (p < 0.05)
FAEIEL T A o7z, AUCO — 24 hr 13088 & &
nmol (p < 0.05),
I, RE&2)
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7.7 pg/dl & TEE %55 L DA D U 12 BERIB 13 i
s Ak L7z, a0 F Y — it PSL 5%V T 2
7% 24 BRI IE AT A8 L 72,

10 mgi& 5713, M PSLZETE 0 T 55 3 B
21.9 pg/dl LTEE% 7 L AR RS ZEA U 12 B
I SR L. A F YV — ik PSL 5% 4
PPCEY LIMFIIE e AYTFEEL & 2D, 24 FER
HTTHEHAE~D S 2RIER -7,

20 mg#5 T3 PSLIZHIME 0 T 5% 3 #¥MH25.9
wg/dl ETEE %R L DIREA L 24 B5R%Ic it 2 5
WAL anF V=i PSL 58 L 6 BEELL
BFELACIACEEL 2 <D, 24 BEREZ S &
P STz,

30 mgi 5 T, I PSL IAATE 0 T 3 BRI 26.2
wpg/dl EJEEERL, BB - < il L 24 B
IFmes SHEE Lz, 24 F YV — ik PSL B 5%50
LU 12 BRI 0 £ D, 24 BEfIR L M A o 1
7z,

one compartment open model iZ & 2 B Tt (%
4), PSLIZDWTid 10~30 meDEH T, [EfE, AUC
0—24hr, Vd& CR ZABKERICHEML . T,
RERICHEFRLIZFE~ETH o, —HanFV—

S
2 4 6 8 12 24

20 mg 30 mg

Time after administration (hr)

Fig. 6. Effect of different doses of prednisolone on the concentrations of prednisolone and

cortisol in plasma.

Different doses (5, 10, 20 and 30mg) of prednisolone were administered orally at 9 o’clock
to the same normal subject for four day running.
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MOV TIREEEMEZ 2 & AUC 0— 24 hr A3/
L BIEED A ST,

M. %£83)

i PSL i, 60 mgd PSL @ 3 &5 TIATE 0
CE1ERS% 2 1 23.842.2 ug/dl ERVIOWLE
MR LB L T 558, F2EE5% 1R 25.7L
2.2 ug/dl £ 2EEHOWUERBRT 2. TORE VB
T2 H5 3 EH 5 1 RERT 27.944.0 pg/dl L BB
WWHEL SEHOWEFEL, FALRIET AR
AL 24 BfEICIZ 0.720.7 wg/dl DT OICFEET
2RFERo7 (®7). 30mgd PSL @ 3 3EHKET
i, BB O TF 1 BS54 2 B 11.511.7 pg/dl, 8
2 EIE 5% 1 BERT18.5+3.0 g/dl, B3 EEE% 1

B

AR 14.6+2.1 pug/dl &, 60 met 5D HE L FER 3 @
DR L, 24 BRI IZIP» 5K Lz, BE
OETIE 1 EESE 2 BHONPRECEEREND
245 (p < 0.05), AUCO— 24 hr izBEHINE LD
DEOEGEET M-z (p <0.05), %72 PSL60
mg 1 B 5 £ 3 5EIHRS T, JE{E L peak time iTF
BEEMNH D H, AUC 0—24 hr Ioi3E» Loz
(p < 0.05).

—FmmanF S —nid, PSL @ 60mgfsTH 30
mgi% 5T b PSLEEHMBEE < DIBL AN S KREKR
WL, 24 BRM#ICIERL0.820.2 ug/dl, 1.4£0.6
ug/dl (EEEZRL, p <0.05) £42%, WHELLH
fBEAZEE L T i (p < 0.05), 48 BEEIZICIEE X

Table 4. Pharmacokinetics parameters calculated following single oral administration of 5, 10, 20

and 30 mg of prednisolone

Prednisolone Cortisol
Parameter Peak : AUC AUC
concentration Peak time s T up to 24 hr vd CR‘ up to 24 hr
Dose (mg) (pg/dl) (hr) (hr~1) (hr) (ug/dlehr) () (ml/min) (ug/dl-hr)
5 7.7 2 0.259 2.68 41.5 46.5 200.0 130.4
10 21.9 3 0.302 2.29 107.1 30.9 155.0 46.4
20 25.9 3 0.286 2.42 132.4 38.3 181.6 34.0
30 26.2 3 0.270 2.58 193.1 57.5 258.3 28.1

301

2}

Plasma prednisolone level (pg/dl)

Plas.a cortisol level (pg/dl)

Mean ¥ S.E,

0o
4

1 2 3 4 5 6 7

9 10 11

Time after the first administration (hr)
Fig. 7. Effect of the frequency of prednisolone administration on the concentrations of
prednisolone and cortisol in plasma.Prednisolone of 60mg(©—©0) and 30mg (A - &) were
divided in 3 doses (20mg each and 10mg each) and administered orally at 9, 13 and 18 o’

clocks.
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1.6€0.3xg/dl, 5.3x1.0pug/dl (BEZ & L,
p < 0.05) TH-2ARHE~DEIEE 53 Thmp o7
(p < 005), £/60mg 1l H#SE L3 HERED
AUCO— 24 hr 2Lt T2 &, BEOEIVNXLHH
ErETIRE o (p < 0.05).

% =

THETIUHMESNLZPSLORIADE & A
pu~20i4 PSL-21-hemisuccinate-BSA &5t 3 % il
ERFEoOTH D, SLFHEER L 72 PSL-3-0xime-
BSA =33 4 PiliE % A v 2 PSL @ RIA 3 Bl 0
WEVDATH S, L aanF a4 FOREBERE?
i ABBETE, il C— 11 fiBefk, iiiC —20 (BT, iv
R, v C— 6 f/kfgfk, vila& (Zvr o e
HE) B EMHE, RAODALF— VTR i28b
FEAZLOTHEA, COL -« 2L 2EHKE%2 LD
FL RV urwFES A eIV anFa
ARTRIOHDZEEMND L, »hDIiDH B0
viDBEEHK %12, C-3-0xime-BSA 123 % Hiikid
C 21 iHEFEOEE~ORRENLDILIZCL, L
#4o T 208-dihydroprednisolone** Dk 7z (8 # 4 %
BT AETEANTHL, ATV T =L ED
BRFH 53.7% L MOWMET DL TRRHE S,
COREE oI ORE LB T L 2R
TOSEERE DL E TH - 72, accuracy DHREF T,
Colburn 54® 8.8%LLT, Chakraborty 5”@ 5.17%
T, BV 10% LT o CV. (coefficient varia-
tion) & & {AHEL 72 6.5%LAFTH »7z. precision
22T iE, Colburn 590 8.8%LAF, Schalm 590
8.5%LL T, %FIEV 0 interassay 9.6%LL T intra-
assay 4.1%LAF & fHIG U 72 interassay 13.4%LL T,
intraassay 8.6 % LI T TH o7z,

7V R =V D RIA IZ 1974 4 Colburn® o £ @

WELIKOGL DB IR B4, LD predni-
sone-21-hemisuccinate-BSA % il & L TH M %
fFEELTHE D, EHOHE L 7 prednisone-3-oxime-
BSA X 2 HiEE AV RIA R ZAnEDHTT
HB, a—FV 2 EORIEIL 32.1% T Colburn® 0
28%, Schalm 59® 32%, Meikle 590 9.5% L ZbH
5 GEHE T H o7, accuracy O ¥ EF T IE, Col-
burn®®® 8.3%LAF, Schalm 690 3 %LLT, Meikle
590 16%D C.V.EFHIG L 722 5.0% AT TH o7,
precision i& 2 > T i, Colburn®® 8.3%LL T,
Schalm 59 8.4%LL T, Meikle 59 interassay
18%, intraassay 17%® C. V. LM L 7= interassay
14.6%,intraassay 9.0% T®H > 72.LA LD X 3 iz PSL,
TV P2V rORIA BREE - BE-BELLBET
NEF[RTHERLTSBFHTH -,

245D RIA #Fv T PSL ORRBIEEREE S h0c 3
BN, FTEFECE 1E60mgd PSL 2R OS5
U7z, Mo+ PSL OTEE 1 B4 42.72£5.5 ug/dl %
T L, 213 Colburn 590 1~ 3 KR T 581~604
ng/ml, FE 5200 1 % 584 ng/ml, BFI&VO 1 B
578 ng/ml & EIF—B L fETHo7. T..2.32+
0.04 hr i, BFIBPYD 2.77+0.86hr, D’Arcy 5270
2.7hr, Elliot 529 2.3+0.6 hr, Tanner 5*®®
3.4—3.8hr L L —BL T gRA—ATEREE
EERCEZTHD L, BEEHIEZ 5 & PSLDIE
fi « AUCO— 24 hr - VAIZMEML, I ORI ERIRY
DFENL L =L Twaiz, PSL OBE» & ORI
BIFCHEEICEGER <, BIEIL Petereit 5290
82+13%, Tanner 5200 98.5+16% D & H IZIFIFE
2 ThHd bS5 ERMPBEC LI (RRENEZ
CEMbhAS, VAL ERGESKE L EERMIEE %
B2 THEN AR —AANIED > T, —77 PSL Ol
MmeED 7 )T Iy AR DOTE, BERIKELT

Table 5. Effect of the fregency of prednisolone administration on the pharmacokinetics of

prednisolone and cortisol

Parameter value (MeantS.E.)

60 mgx 1 20 mgx3 10 mgx3
Prednisolone
Peak concentration (ug/dl) 50.8+2.6 29.14£3.2* 18.94+3.0*
Peak time (hr) 1.6%0.3 6.8%£1.9* 6.5%1.5*
AUC up to 24 hr (ug/dl+hr) 279.5%15.8 315.3%+33.6 214.6+42.1
Cortisol
Concentration at 24 hr (ug/dl) 4.5+0.7 0.8£0.2* 1.4£0.6
Concentration at 48 hr (pg/dl) 9.9%0.5 1.6+0.3" 5.3%1.0*
AUC up to 24 hr (pg/dl-hr) 82.5+9.5 50.2%4.9 58.5+3.8

* ¢ significantly different from single dose of 60 mg (p<0.05)
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e

BNt 2 25 3 (Meikle 51, Pickup 5%, Loo
53, Tanner 52, Legler 53) &, ZiLZKHDOH
(Al-Habet®®) 23H 0 —E L&\, EFEOMMTIES

el 5% HE 1020 30 mg & 1 AR S HEEE CR

38U, 60 mgiR5 0B 365.8+16.3 ml/min LB

MO HBEOBE LYK TH>T. 2L T3 8%

it L0 EEOELIE 2ol DRI Meikle

519 Tanner 5O KHE & — 7T % 4! Pickup 53¢

DFNERBE->THSE, ZOBIZPSLOZ YT 7 ¥ A

PSRRI ICBINT 2 58 WE, PSL OMEEER
(P RIANF Y« TALTIY) ~OEEHVEREY

TR, BEESENTZL 775 AEOKRKE

BEdEREe GE%) PSLMT si:0E260T

Va B 3080,

PSL D—#Riz{&M T 118-dehydrogenase 2 & D §
ARMIZ TV F =V v iz d 59, PSL 60 mg# 5 T
W7V =YY idPSLE DB T 3IRMTIRE
4.6+0.3 ug/dl #RL, AUCO— 24 hr i3 42.4+3.9
ug/dl £ PSL® 1/8 T, T3 2.83£0.37hr & h
& OffIx PSL % #IRIES TR 5 L 7z Rose 53D B
LR BlL Ty 7z, % 72 118-dehydrogenase 12 & %
PSLO 7V F =V U ~DERIATUERIGTH S I &4
HenNTE D, Frey 534 XBLUFE MiTBL
T, SEEIREE TIZ % O M2, Michaelis-Menten
=

Pmax +Po

=T=es s MENLT B & LTz,
P Km+Po .

ZITPRTVR=YVHBE, Po ik PSLIBETH 3.
ZOREERT B L,

Po/P=1/Pmax * Po+Km/Pmax t7%3,
AEEBRIBO1IEBETHD, BELBERTOERTR
BETId eV AR B FLB R E L T 3 PSL
E# o~ BEoE» 5 HET A EY=0.211X+
1.592 ¢ EMEGESHIZL IOREDEL WL I LMD
Motz T oKD Pmax i3 4.73 4g/d1 THD,
IO LIEEEETII PSLIBEREARICELSTY
FURZV BB 4.7 ug/d BRI R EE Y,
THDBPSLO SV K=V » Ok E AT 51K
M 118-dehydrogenase Dl & 7 RExE H H b T
LDEWZ B,

HREROBEAT o1 FHISEIREGERL 2L
2%\, PSL60mg# 1 H 20mg D03 3&592 &, M
o PSL i 5Bl 2R T 548, ZiLid 60mg 1 [H
BEQMAEERREEE<E> T, LrL AUCO
—2Uhr TH3LREEKESTH IHERED

315.3+33.6 ug/dl « hr w3 fHIF L AR EOEEE

By hof BEEEHEL T 10mgoD 3RS

Lo, MR AUCO — 24 hr (3 —[BEA
EMKEL DN, 20mgX 3OBELEHEEZELA LY
Y IR G AW A

Z ORI PSL oM ENE I S R RS E B &
DRELBEINEY, ZOBOAEYIEROEEL L

TR L F Y =L OEEN % &7z, PSL60 mg 1 @4
BErvianFYy—Ai3RNEEHAY X 4 L superim-
pose SN TETF T 58, PSLOMAEENO0 &
o 4 BB THIMBIE A TH O RRICHEET 3
Dl BB TH - 12, P EEF ORI T 24 Bhiitk
®anF—nZHIEI DD 5 70 PSL O Sng
1ER5TH -7, JREBEIRS bR TVRE LS
= PSL 0 & Affistan V=D 45 THY
EEEOLIBINFY —LIWEN20mgTHS L
%53, ZhiRL, SEES ClRiEidom 1
%5 L1 PSLOAUC 0—»24hr i i3 HEEEMNR
Mot ANFV =L OMENZ DWW TIRAENRA SR,
Ml X DI oM TBIRMETL LT
Vel elEE Lol 272 10mgX 3KETY
anF =0T 60mg X 15 & 0 iRV R
Bt SHEAT A FEEEIEGIC PSL R HI1 E&
EEnfTbnEIERO W Z e RE SN TH MK
FEROBREL ChEEMUBDLNZ 5.

AT a4 WIS E e E TR# IS
B, T EAROHRER TH L, —HICEDON
7% (hepatic extraction rate) (& F:Tf;CIint
TEZ5Nb, T Q MM, Clint (DY
REEHEHODLTHEE V77 ATHS, FH

1TV (Clint 28 Q 12 Hev/h& ) Fo RN AT
FIZKE SHKEL flow-limited drug &b, #i
F v/ & wE o R #H Clint OS5 » K T capaci-
ty-limited drug &\ b330, & MZIBIFA PSLO
FHERIELITHETH LM, A X EHVzaLF
V= DFTBE £ # ti)38?$wmﬂﬁtrcu2 Zen
SHEEINBL LS, SraanF a4 Kidcapaci
ty-limited drug & & 2 T &\, 46l PSL 60 mg 1 l'ﬂ
BEOSE, BEESHHEFLECHEZOBET
e ?:,tl:%‘il, T PSL OIAER T 14 H Ettfﬁ& ol
7, CRIZEBI/NE S AUCO—24hr i HEICK
Hotz., ORI Uribe 50 & —83 5,
Powell £39% Davis 5 T, DERE % & L T
A, —HFL P2V iz DnTIEREONAT A -5 —
CIEEE L dEN G » o, Zhix CAH OREM
% 72-+437% 118-dehydrogenase W& Z - TV 57,
H B VIS O H#E D 118-dehydrogenase 12 & D
FHCRESRTuELDEELLTHI EELHN
3, 114 ML ARG CRCRTIE PSL X 0 7V F =
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VU MBEOREOHEELL THEbL TV 24,
Uribe 5*ME CAH I v F =V v 2B E L5 E
PSL NDEEBIZIZREN oo L BREL T3, I
DE5WCAH TIEPSLO 27 V77 > A XEEND
21 FEEACTH ZAD 7 4 — K3y 7 <,
anF/—n®AUC 0= 24 hr RIEEBICHAREE
ik oo, 5% 24 B OMmPBE I & DE<
&l s T iz, Kozower 5425 Gambertoglio 54
i PSLEEEZIT T2 BETEWER (2 v ¥ > 78
&) DB ER, BWERO S WEI D PSL 27U 7
FUADBNTH ol EREL TS b H D, CAH
WPSLIEEZITHYBEEEMNNETSH S,

BRIRAR A E VL, ZSvaansd aq RRBICHEGR
¥ 5@ 114-dehydrogenase, @ 20-oxosteroid reduc-
tase v ¥ D IEMETTE L @ Sa-reductase @ 58-reduc-
tase N T AEMN A RV EBITON, Z0DH B
115-dehydrogenase O TEIE R b L <o T 5,
BRI AE FOEE D B H 12 PSL60 mg 1 RO E L
t55E, PSLOIMAEEL{LIE AL THRIZHEA
AUCO—24hr BEBIWNTCCRIBKRTH -7z, —F
ZL R=V Y DAUC 0 24hr iz IEHEH L E2n R
B> 72 »% prednisone : PSLEL IZ XM & D B o & <
AUC prednisone/AUC PSL 4 HEEWC@E» o1z, Ih
502 EAZHIRER R LV E BEPREEIC B v TIZPSL
me LR ANDEB T U 114-dehydro-
genase DVEMETLEEARTHDTH B, 7L =
VDT b EFEICLEAEEL T, PSL»bEg
BLL7L =V ORBEES 7802 L 2RE
LTwa, arFV—=n1id AUCO—24hr THB[RD
FEB & S s 24 BRI L B 0 RSl
E~EHEL TH D, EREBALE VBERREBIIB LT
i PSL OEYREH OO RARICE N2 L 2R L
Tn3,

AL E R R FRBR R IR TRE T3, EHE I
~ PSL OTE{E AEH S 228, T, AUC 0— 24 hr
BWATCRI/NTH-z, PV RV Y idfBED
TwldKTH-1AUC 0 > 24 hr iR EMN Lo
f2. ZOZ R FFRIR AR E T BIREEIC 81T 3 PSL
DREBHED K T I1Z 114-dehydrogenase iE PR T2 &
5PSL#ns 7L R =2V AOELLOBEED & T
HTEd, vl atOART o4 FREBROEERY
BREERTHZ2I LEZ6N05,

& Bl

PSL-3-oxime-BSA 23 % 1M % v % PSL
O# L > RIA & prednisone-3-oxime-BSA 2§ 2
HMEEER T2 7L PV 0#H L RIA 25%

L7z, M RIA & 8RN, BE, BECTCREBKRE
+AERTH-T, TNHDORIA L INFYV—LD
RIA %{#- 7, PSLWREOMmMA PSL- v F =V
YeanFV—LEREL, PSLE L=V rOR
WEEEL LU INF V- AADFELREL .

1. PSLOBREEH 10~60mg D EE T3, M
PSL M7TEf#E « AUC 0— 24 hr » Vd- CR i A EKTESE
WL 2.

2. EHBWPSL60Omg2 8 1EKRE LIBHE L3
DELTHE LSS T, PSL ol
KERBOHESNTM, 20 AUCO— 24 hr i2i3FE
BaEsnndolz(p < 0.05). LerLanvFy—ii
WMy A& 3 ARBEOHEFICL D Ehok
{(p < 0.05),

3. BMEEEHATA Y L RIFEEDRE IZ PSL
60mg%EE 1 Bk S5 L HE, EREICHERERE
(p < 0.05)PSL @ AUC 0 — 24 hr 3K, CR B/ T,
INF YV — N ADMEIDEED - 7z,

4. FRBRBSRETCHEEFED BB IC PSL60mg %3 1 |
BE5LUBE, PSL 95 7L K=V U AR U
L, £/ PSL 7L F=V o ORELTTEL T,
— 5 PRI EE B TEDBE T, PSL £ 7L F =Y
Y OREMET L T

WERAD B, S L HEMEB- 1 REBH—
BIRCEH I LET. &, EREEE EHBIE 2 2
E 2 L BHEMREBE=ZARERESR L o BBy
L ET. WTRIRBEBI I 2 wie il & £ L BHERK
FEZARHRE KB & SRBERBE PN REEICE
L ETET.
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Abstract

Radioimmunoassays (RIA) of prednisolone (PSL) and prednisone by use of antisera to PSL-3-
oxime bovine serum albumin (BSA) and prednisone-3-oxime-BSA were carried out to study
on the in vivo pharmacokinetics of PSL and prednisone. Plasma cortisol was also measured by
RIA. After oral administration of PSL, from 10 to 30 mg, plasma peak concectration, area under
time-concentration curve (AUC g,,41y), apparent volume of distribution (Vd) and whole biood
clearance (CR) of PSL were found to increase proportionally in a dose-dependent manner.
In normal subjects, plasma peak concentration of PSL (42.7+5,5ug/dl) was obtained one hour
after a single oral dosage of 60 mg of PSL, then plasma levels fell to O at 24 hours with plasma
half life of 2.32+0.04 hr, AUCgup4pny Of 279.5215.8ug/dl, Vd of 74.0¢5.2 1 and CR of 365.8+%
16.3ml/min. Full recovery of plasma cortisol from PSL induced suppression occurred at 48 hr,
When 60 mg of PSL was administered in 3 doses, each 20 mg, plasma PSL showed 3 peaks, but
AUCq.p4n; Was similar to that of a single 60 mg administration, and the suppression of endo-
genous cortisol was more marked than that of a single administration (p<<0.05). In chronic active
hepatitis, after a single oral administration of 60 mg of PSL, AUCq,04 hr of PSL (468.5%£45.0
pg/dl. hr) was higher and CR of PSL (208.3% 26.6ml/min) was lower, resulting in more marked
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feedback suppression of plasma cortisol than in normal subjects (p<0.05). In hyperthyroidism,
the conversion rate of PSL to prednisone was increased, plasma prednisone level was higher and
plasma disappearance rates of PSL and prednisone were also accelerated than in normal subjects,
showing increased activities of 11 -dehydrogenase and the other steroid-metabolizing enzymes.
In hypothyroidism, plasma disappearance rates of PSL and prednisone were lower than in normal
subjects.




