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Abstract— Pharmacokinetic characteristics of recombinant human interleukin-2 (rH IL-2) wre studied
in the rat. First, different doses of rH IL-2 ranging from 6,400 to 1,600,000 U/kg were injected in-
travenously and the effect of dose size on the pharmacokinetics was examined. There was no dose depen-
dency in the pharmacokinetics of rHIL-2 in the dose range of 6,400-40,000 U/kg. But at the dose of
1,600,000 U/kg, there was a severe hemolysis throughout the experiment and the pharmacokinetic para-
meters such as Vdss and CLt were significantly increased compared to those obtained from lower doses. It
also showed that this drug is hardly distributed to the peripheral tissues and hardly eliminated from the
body, since the valume of distribution (Vdss) and total body clearance (CL#) were 45-75 mi/kg and 1-2
mi/min/kg, respectively. The Vdss is close to the actual plasma volume and the CLf is less than
glomerular filtration rate (GFR). Therefore it seemed that rH IL-2 is distributed only in the plasma pool
and hardly filtered in the kidney due to its very large molecular weight. Second, rH IL-2 was administered
to the rat via several routes such as hepatic portal vein (PV), intraperitoneal (/P), peroral (P()} and in-
tranasal (/N) routes. The bioavailabilities (BA) of PV, IP, PO and IN routes were 96.8, 4.9, 0 and 0.1%, re-
spectively. The addition of some nasal absorption enhancers such as taurocholate, taurodeoxycholate, gly-
cocholate and glycodeoxycholate did not increase the BA of intranasaly administered rH IL-2. The result
is contrast to the effect of these bile salts on the nasal absorption of a-inteferon. Considering it together
with the pharmacokinetic parameters, very large molecular weight of rH IL-2 seemed again to be the
cause to very poor membrane permeability.

Keywords [ Interleukin-2, pharmacokinetics, bioavailability, intravenous, hepatoportal, oral, intraperi-
toneal, intransal administration.
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Fig..1—Effect of pH on the stability of IL-2 at 37°C.
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Fig. 2— Stability of IL-2 in the rat plasma at 37°C.
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Fig. 3—Plasma concentration profile of IL-2 following
7w administration of various doses to rats.
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Table I~ Pharmacokinetic parameters of IL-2 in rats.

Dose Tuza Ties  Vdss CLt Ke
(Ukg) (min) (min) (mlkg) (miminkg) (Ymin)
6400 7.62 ND 107.62 10.04  0.0922
(+1.22) (£1643)  (+3.10) +0.0148
18000 3.72 3047 52.29 262 0.1342
(£0.90) (+12.51) (£30.62)  (+0.82) +0.0326
25000 6.78  78.69 35.56 1.25 0.0861
(+£0.99) (+19.86) (£16.05)  (+0.48) +0.0178
40000 3.57 6223 59.60 124  0.0924
(£0.51) (£16.04) (+14.71)  (+0.36) +0.0095
1600000  9.56 114.78 4798.80 51.04 0.0373

(+£0.67) (+11.61) (+522.70)
ND; Not detectable

(+£3.49) +0.0016
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Table II — Comarison of pharmacokinetic parameters of IL-2 among different origins

Origin Dose T12a Tyi9,8 Vdss CLt
(U/kg) (min) (min) (ml/kg) (ml/min/kg)
Roche® 60000000 - 27 120,000 1250
Cetus Co® 30000000 3 44 100 4.6
KIST9 18000-40000 4-7 30-80 35-60 1-3

9 Ref. 5, 9 Ref. 6, o This study. —; not appeared
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Fig. 4—Plasma concentration profile of IL-2 following
administration of IL-2 (1.2x 106 U/kg) to rats
through various routes.
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Table III— Bioavailabity (%) of several peptides app-
eared in the literatures.

Peptides PV IP PO IN MW
Progesteron® ND ND 7.87 8252 315

Insulin® ND 100 - 5 6000
Interferond) 87.4 38.6 0.907 1500

Interleukin-29) 96.8 4.9 - 0.074 15000

a) Ref. 7, b Ref. 12, 9 This study
ND; not detérmind, -; negligibly small.

FolA| @“H—’.‘-*P‘]Q} A1 23 F FEFOIE Y
ERiE Aoz e L2+ 7oA A 5
Hx %3S & 4 AT FH FARlE o=
Ax F49L £ 4 oyt 2 AsE 9l w3k
on] AT} AulFolde A F457|
okolt}, E3] progesteron 5°] 7dv]FoqA] F&
AW o] 858 Bl AN el £ ATl &
IL2% 2 AdzE TEeln ol 4% WEA
(taurocholate, taurodeoxycholate, glycocholate
1} glycotaurocholate)-g 1% #7F519S wiolx
A9 &4 Z7pb JehdA gskeh, Fig 4 2458
7+ Bozge] ok [L-29 AW o]8&&E T3}
of thE Helol=Fo} vladt Zie] Table |t
7b e RolE 96,8%, BAFAAIE 4.9%°1%0 2
o] AR} AHulFel= AL 0%l ol 2
o] Al o]ggol W AL IL-29 EAgo]
progesteron 2.t} ¥ ol 7|ldhs AR F
A,

IL-29] gZufd o MBLM-IL 2= F508
AR ok Aol £ dTolA AN, I
dEAHez [L-25 545U oA 5%
= Aol AlEH F %‘—5( HEEY F
FTE=100U/ml)s} A4S F (625U/ml) ]
o]zt v Ag ERIE 4 %193\‘4. F A% &

2 0.375+£0.125(n=3)cI=, AR FE&3 Al
A "x2-8-2F (% 5mi/min/kg rat) S 28E AZg
o]&x (CLr)E AArsld 1.875+0.625 ©13ch, ot
2t4 IL-29 CLt & 332 CLr o] AATE &
T Ak, 3 29 HAE wFoz o] widedA
Ex AlAdelAe] Atz dAZAE 23R
ok, obF-E AlgelA FEHoa sk MR =t

J. Pharm. Soc. Korea




Q1]

229 AAAAS

Az A FeEy AT

243

T8 AEe Ak 1129 Tpe) 2
ol 22,8802 Frbgche BuPeh dadel ¢l
on, = Al% 01 FAF 50,000 o] 3k} =kl o

fehs v aoskE gabgol 3l

ot
Gennuso 5% IL-2 7} AlAel] H2E)} whadol
vehdA] 9585, Donohue 522 #A48o] wFo

2 w4dsa) 22 delslaleh. Interferon sl 7
F AlRelA Bt wnsle] oo, L2
Aol 223} Shabe nFo ey A9 v
48X ot oz 24c, @9 T A} 2%
) ehesol e [L29) 3b7h Aabal sl 2
Sehts ARIWZEE 128 #3144 ¥lE T
cell o] oh]m] 713 olaoz Al IL-2¢) %3

SA e @ 4 s

whon]

«A

z

rh

e

Agoz oozl 1L-29 Asele] 54L&
&2 2ol AWFEALE IL-2 = Rat o d% Foll
A 2749 ReTAe R FhAash, 40,000 U/kg 7
A= fEko&AL Jehz] &9k, Rz8A
Vdss & 2AY-0l 71718 50mi/kg o2 o9
L zARZAS eplen] CLt+ 21ml/min/
kg o2 A o3Er Moky o £AST s} 2
ottt FEZAY W= 6%, wEFAS wlE
oF 70:£°1%i e},
Foizgzyd AW o] &&L 7Y FoiA] 9838
%, B7FAA] 4.9%°1% ot T A9t AulF
Al A9 F4EA sk AFEER 32%2 R
GEo 2 WA=z gow AlRlME 424
Rog Holnd m A FolA Fols= e &
ket
olsh Be ASele] S4, 3
E AR o] 8E2 AlolE 1 ?—43}04_‘2

0
o
aL
R
T

Fof7i 2o
A

ol &% FAT FHY 4 ot Tl AAE
AAslol 2 Ao et
g @

1) Meisenberg, G. and Simmons, W.H.: Peptides and
the blood brain barrier, Life Sci., 32, 2611-2633
(1983).

2) Donohue, J.H. and Rosenberg, S.A.: The Fate of

Vol. 34, No. 4, 1990

3

~

4

~

5)

6

=~

7)

8)

9

~

10)

11)

12)

13)

Interleukin-2 after i vivo administration. J. Im-
mimol., 130, 2203-2208 (1983).

Yamaoka, K., Tanigawara, Y., Nakagawa, T. and
Uno, T.. A pharmacokinetic analysis program
(MULTI) for microcomputer. J. Pharm. Dvn., 4,
879-885 (1981).

Gibaldi, M. and Perrier, D.: Pharmacokinetics (2nd
edition), Marcel Dekker, Inc., New York, p. 169-180
(1982).

Colburn, W.A., Hakimi, J. and Bekersky, I.: Plasma
concentration profile of human recombinant interleu-
kin-2 (HrIL-2) in rat following administration by
various systemic routes. Drug. Met. Disp., 15,
429-431 (1987).

Krauf, M.J., Bell, D.P., Hirtzer, P., Luo, Z-P.,
Young, J.D. and Katre, N.V.: Relationship of recom-
binant interleukin-2 chemically modified with water-
soluble polymers. J. Bioll Chem., 263, 15064-15070
(1988).

Corbo, D.C., Huang, Y.C. and Chien, Y.W.: Nasal
delivery of progestational steroids in ovariectomized
rabbits 1.
macokinetics with intravenous and oral administra-
tion. Int. J. Pharmaceut., 46, 133-140 (1988).
Strober, W. and Waldman, T.A.: The role of the
kidney in the metabolism of plasma proteins.
Nephron, 13, 35-66 (1974).

Gennuso, R., Spigelman, M.K., Vallabhajosula, S.,
Moore, F., Zappula, R.A., Nieves, ]J., Strauchen,
J.A., Paciucci, P.A., Malis, L.I., Goldsmith, S.]J. and
Holland, J.F.,
radioiodonated interleukin-2 in the rats., /. Biol
Resp. Modif., 8, 375-384 (1989).

Bocci, V., Pacini, A. and Muscettola, M.: The kidney
is the main site of interferon catabolsm. J. Inferferon
Res., 2, 309-314 (1982).

Muhlradt, P.E. and Optiz, H.Z.: Clearance of inter-
leukin-2 from the blood of normal and T-cell depleted
mice. Eur. J. Immunol., 12, 983-985 (1982).
Touitou, E. and Rubinstein, A.: Targeted enternal
30,

Progesterone: comparison of phar-

Systemic biodistribution of

delivery of insulin to rats, Int. J. Pharmaceut.,
95-99 (1986).

Kim, S.R. and Shim, CK Effect of various absorp-
tion enhancers on the nasal absorption of interferon

in rats, in preparation.



