United States Patent [
Chiba et al.

US006004565A

(111 Patent Number:
[45] Date of Patent:

6,004,565
Dec. 21, 1999

[54] COMPOSITIONS AND METHODS OF USING
COMPOSITIONS WITH ACCELERATED
LYMPHOCYTE HOMING
IMMUNOSUPPRESSIVE PROPERTIES

[75] Inventors: Kenji Chiba; Kunitomo Adachi, both

of Fukuoka, Japan

[73] Assignee: Yoshitomi Pharmaceutical Industries,

Ltd., Osaka, Japan

[21] Appl. No.: 08/933,738
[22] Filed: Sep. 23, 1997
[30] Foreign Application Priority Data
Sep. 2, 1997  [JP]  Japan .......cceiiniininns 9-237273
[51] Inmt.CLS .. A61K 31/135

[52] US.CL ... . 424/278.1; S14/487; 514/546;
514/653; 560/29; 560/163; 564/223; 564/355

[58] Field of Search ... 564/223, 355,
560/29, 163; 514/653, 487, 546; 424/278.1

[56] References Cited
U.S. PATENT DOCUMENTS
5,037,958  8/1991 Hashimoto 530/350
5,219,884  6/1993 Fugita 514/472
5,604,229  2/1997 Fujita et al. .
5,686,479 11/1997 Okumoto ... 514/383
5,719,175 2/1998 Fugita 514/440

FOREIGN PATENT DOCUMENTS

PCT/IP95/

01654  8/1995 Japan .

OTHER PUBLICATIONS

P. Cresswell, “Assembly, Transport, and Function of MHC
Class II Molecules,” Annu. Rev. Immunol., vol. 12, pp.
259-293 (1994).

M.R. Jackson et al., “Assembly and Intracellular Transport
of MHC Class I Molecules,” Annu. Rev. Cell Biol., vol. 9,
pp. 207-235 (1993).

J.C. Howard, “Supply and transport of peptides presented by
class I MHC molecules,” Curr. Opin. Immunol., vol. 7, pp.
69-76 (1995).

B.D. Kahan, “Medical Intelligence, Drug Therapy,
Cyclosporine,” The New England Journal of Medicine, vol.
321, No. 25, pp. 1725-1738 (Dec. 21, 1989).

J. Fung et al.,, “A Randomized Trial of Primary Liver
Transplantation Under Immunosuppression with FK 506 vs
Cyclosporine,” Transplantation Proceedings, vol. 23, No. 6,
pp- 2977-2983 (Dec. 1991).

J.F. Borel et al., “Biological Effects of Cyclosporin A: A
New Antilymphocytic Agent,” Agents and Actions, vol. 6/4,
pp. 468475 (1976).

J. F. Borel, “Pharmacology of Cyclosporine (Sandimmune)
IV. Pharmacological Properties in Vivo,” Pharmacological
Reviews, vol. 41, No. 3, pp. 259-371 (1989).

T. Kino et al., “FK-506, A Novel Immunosuppressant
Isolated from a Streptomyces, I. Fermentation, Isolation and
Physico—Chemical and Biological Characteristics,” The
Journal of Antibiotics, vol. 40, No. 9, pp. 1249-1255 (1987).

DOCKET

_ ARM

T. Kino et al., “FK-506, A Novel Immunosuppressant
Isolated from a Streptomyces, II. Immunosuppressive Effect
of FK-506 In Vitro,” The Journal of Antibiotics, vol. 40, No.
9, pp. 1256-1265 (Sep. 1987).

N. Inamura et al., “Prolongation of Skin Allograft Survival
in Rats by a Novel Immunosuppressive Agent, FK506,”
Transplantation, vol. 45, No. 1, pp. 206-209 (Jan. 1988).
J. Liu et al., “Calcineurin Is a Common Target of Cyclo-
philin—Cyclosporin A and FKBP-FK506 Complexes,” Cell,
vol. 66, pp. 807-815, (Aug. 23, 1991).

Y. Kokado et al., “Low—dose ciclosporin mizoribine and
prednisolone in renal transplantation: A New triple—drug
therapy,” Clin. Transplantation, vol. 4, pp. 191-197 (1990).
T. Fujita et al., “Fungal Metabolites, Part 11. A Potent
Immunosuppressive Activity Found in Isaria sinclairii
Metabolite,” The Journal of Antibiotics, vol. 47, No. 2, pp.
208-215 (Feb. 1994).

T. Fujita et al., “Fungal Metabolites, Part 12. Potent Immu-
nosuppressant, 14-Deoxomyriocin, (2S, 3R, 4R)—(E) —
2—-Amino-3,
4-Dihydroxy—2-Hydroxymethyleicos—6—Enoic Acid and
Structure—Activity Relationships of Myriocin Derivatives,”
The Journal of Antibiotics, vol. 47, No. 2, pp. 216-224 (Feb.
1994).

S. Sasaki et al., “Fungal Metabolites. Part 14. Novel Potent
Immunosuppressants, Mycestericins, Produced by Mycelia
sterilia,” The Journal of Antibiotics, vol. 47, No. 4, pp.
420-433 (Apr. 1994).

HAfS. Davies et al.,, “Long-Term Survival of Kidney
Allografts in Dogs After Withdrawal of Immunosuppression
with Ciclosporin and Azathioprine,” Eur. Surg. Res., vol. 21,
pp. 65-75 (1989).

H. Amemiya et al., “Synergistic Effect of Cylcosporine and
Mizoribine on Survival of Dog Renal Allografts,” Trans-
plantation, vol. 46, No. 5, pp. 768-771 (Nov. 1988).

M.L. Arbonés et al., “Lymphocyte Homing and Leukocyte
Rolling and Migration are Impaired in [-Selectin—Deficient
Mice,” Immunity, vol. 1, pp. 247-260 (Jul. 1994).

(List continued on next page.)

Primary Examiner—David Saunders

Assistant Examiner—Mary Beth Tung

Attorney, Agent, or Firm—Evenson, McKeown Edwards &
Lenahan PL.L.C.

[57] ABSTRACT

The methods and compositions of the invention and the
compounds used in the invention involve a novel immuno-
suppression mechanism, accelerated lymphocyte homing
immunosuppression (ALH-immunosuppression). For
example, the compound FTY720 specifically directs lym-
phocytes to the peripheral lymph nodes, mesenteric lymph
nodes, and Peyer’s patches. By reversibly sequestering
lymphocytes in these tissues, the compounds can inhibit an
immune response in a mammal. Understanding these
mechanisms provides a novel immunosuppression therapy
that can synergistically interact with other immunosuppres-
sive compounds. Screening methods for identifying similar
ALH-immunosuppression compounds are also described.
The invention allows better treatments and therapies wher-
ever an immunosuppression regimen is desired.

6 Claims, 11 Drawing Sheets
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