WD 03/ 037366 PCT/ US02/ 35093 METHOD OF ADM NI STERI NG A THYMOSI N ALPHA 1
PEPTI DE BACKGROUND OF THE I NVENTION 1. FIELD OF THE | NVENTI ON The present
i nvent i onwoedsaBewet o a nethod of 5 admi nistering a Thynosar/esophsosl
peptide. 2. DESCRI PTI ON OF THE BACKGROUND ART Thynosin al pha 1 (sonetinmes
referred to as TAl) is a 28- amino acid thymc peptide wth

i munonodul atory properties, honologous to a natural product originally

isolated fromthynosin 10 fracti f y It s bi ical effects
i ncl ude augn@ﬁFéppoﬂFoﬁD¥1N§ﬁ%hgg§gegfEﬁgkéﬁiga%gﬁﬁﬁc uggbgggglation of
interleukin-2 (1L-2), stinulation of interferon-y production, induction of
T | ynphocytes and NK cell activit and stimulation of thynopoiesis.
Thynosi n al pha 1 al so halsERAUREMPE Ll WEENLUN 6 VHC O ass |
expressi on. ThRyrmsi §r abphar dviasI gt evi ousl y been suggested for use in
certain treatnments of cancer, Hepatitis B and C,_ H.\V, etc., e.g., by
subcut aneous TH cR¥E B E i EEEREERT YL e ihe?® TRrAITRIEP AR in the art for

i npr oved et hadsi of A picd 81 i g hkhymasdgt adepha 1. 20 SUMVARY OF THE

I NVENTI ON I n accordance with the present invention, a method of

adm nistering a Thynosin alpha 1 (TAL) peptide to a patient in need of

i mune, sti nul gféERT PEROMT dS esHR A MKkSREUMOAkhe TAL peptide to the patient
so as to substanttally continuously 25 maintain an_ inmun .
stinul ati ng- eFREeeFvR ahimt ! of SPTHRLFAAS HRbeT TR i TP tHe ﬁ%&}eﬁf Yuting a

treat oty pesd0d Pfytc IRasti aabpuin sinaliiosisdu REAH BEF RSERIKT ON OF THE
| NVENTI ON The present invention is based on a dlspovergé%hgg 30_.mai nt ai ni ng

i MUN&\a Mg @it s neR eF Ft Al ARRARSE J1r k0l e ptd fe? Pat FHofpe e
ci ¢ cul atQry; Sy st epF dwi ngdueat et pesieghidal effects include

augmentation of T lymphocyte function and include modulation of

interleukin-2 (IL-2), stimulation of interferon-y production,
induction of T lymphocytes and NK cell activity, and stimulation
of thymopoiesis. Thymosin alpha 1 also has been shown to up-
15 regulate MHC Class I expression.
Thymosin alpha 1 has previously been suggested for use in
certain treatments of cancer, Hepatitis B and C, HIV, etc., e.g.,
by subcutaneous injection twice weekly. There remains a need in

the art for improved methods of administering Thymosin alpha 1.

20 SUMMARY OF THE INVENTION

In accordance with the present invention, a method of
administering a Thymosin alpha 1 (TAl) peptide to a patient in
need of immune stimulation, comprises administering the TAl
peptide to the patient so as to substantially continuously

25 maintain an immune stimulating-effective amount of the TAl
peptide in the patient during a treatment period of at least

about six hours.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is based on a discovery that
30 maintaining immune stimulating-effective amounts of a TAl peptide

in a patient’s circulatory system during a treatment period



WO 03/ 037366 PCT/ US02/ 35093 provides a substantial inprovenent in the

i mune stinulating effect of the TAL peptide. The invention is applicable
to TAL pepao @mes7iehcl uding naturally occurring TAL as wel [pcasusgnsdest i ¢ TAL
and reconbinant 5 TAl having the am no acid sequence of naturally

occur rg ey ildds A uss @i th Se queneesersetist anttited | ymmsima | siritbertetrog or an
abbrevi at ed sequence formthereof, and their biologically active anal ogs
havi nd ststi? t% et @¥E S ongat ed, repl aced, or otherw se nodified
sequences Wwhi the possessibhobst appl ycdBlsubst Emt ipdbpyidési Lacltudinhat of

TAl, e.g., a TAl derived peptide having sufficient_amno.acid ho y
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enmbodi FHEHLO %gﬁlée%ée&q%% %%%tﬁ“?ﬁilﬂ SHYHi st et 20 & patient in need
of imakswréﬁiemué@té@%@@:@smmsub@ﬁ@?m adly tontt rbm[ksd)'d gria:raﬁimaamtim

i mmune stinmulating-e ctjive ampun the TAL peptide in . the, patient's
circul a&?%*%%f%%@ﬁ%u?‘iﬁ?%tjat%%r@t a‘i?f%if?@’ Ieorr?ﬂ‘éi)atg%é’t e Rt et od.

Al t hougin etehs & ORGIET £ 1d@ad SR Pes | aESciarso s send enpbatedviy accor dance with
the present inventi

on, ,enbodi nents o i nvention_ inhclude substantially
chht i rtiREFFR that hY & WP ante e %%ii%f’at? r%‘-'ef"fre@%fv%e]é%%%tp%ﬁatjt e TAL
peplti d@awﬂrﬂgﬁ h@iéﬁictlrééﬁt Zalﬁirﬁ@@@i@rllyoxﬁdmwf}wﬂﬂﬂ AT r:ﬁfﬁ)mmd' a®5iperi ods of
at | east about 6, : our or. longer. I n other _enmbodinents,,.treatnent
per i od’éu%‘?%l‘?%‘f' ot ?%%]ﬁa%%fi% B%?/,S%ﬁ% w%\(/é’ﬁl?ﬂbrs%ﬂﬁ?éﬂ?féyotfh%ays,
e.g., saMmeek-olvienges TAbwever, it is contenplated that treatnments, as
defined above, in which immune sti]]guﬂla%i n -effectjéve armllhmts of %hg TAL
oust§ t%s

peptide are 3BSSTBSEants aPLySEBNER i FERFHEANFRUPRE pRIFE
Ciscul BADrys Sysi nabdmy Hfo Separ @} ede Syrabmy tteadmendmipedinest pfa BAI | ar

or difgggngedgégglggsiAl is administered to a patient in need of
immune stimulation so as to substantially continuously maintain
an immune stimulating-effective amount of the TAl peptide in the
patient’s circulatory system during a substantially longer

20 treatment period. Although much longer treatment periods are
contemplated in accordance with the present invention,
embodiments of the invention include substantially continuously
maintaining an immune stimulating-effective amount of the TAl
peptide in the patient’s circulatory system during treatment

25 periods of at least about .6, 10, 12 hours, or longer. In other
embodiments, treatment periods are for at least about a day, and
even for a plurality of days, e.g., a week or longer. However,
it is contemplated that treatments, as defined above, in which
immune stimulating-effective amounts of the TAl peptide are

30 substantially continuously maintained in the patient’s
circulatory system, may be separated by non-treatment periods of
similar or different durations.

In accordance with one embodiment, the TAl peptide is

continuously infused into a patient, e.g., by intravenous

35 infusion, during the treatment period, so as to substantially
continuously maintain an immune stimulating-effective amount of

the TAl peptide in the patient’s circulatory system. The
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I n accordance with one enbodi nent, the TALl peptide is continuously infused
into a patient, e.g., by intravenous 35 infusion, during the treatnent
period, swoas/Bwesubstantially continuously maintain an iPOTUIE®2/35093

stinmul ating-effective anount of the TAl peptide in the patient's

ci r cul Bt B yi Sy Sheyn bd hea 2r Wi 036 0373 66n PCTE LIS 85083ns j nfush oas nmy be
carried, out by any suitable nmeans, such as by mnipunp. Alternatively, an
i nj ectToMPE¥ nen of the TAL peptide can be maintained so as to

subst anti al | yatesthavously, mahntaijacanon5regimae sti tbikaTRagpeptedei ve

amount _of the TAl peptide in the tient.s cjrcul ator tem.Sujtab
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circuI%?B%?Hgy§t%h¥ﬂ%f??ﬁr¥h%yf€%%tneﬁ?lﬁg?f%d%n¥$?ﬁ%%%hg?gl?gn%d%?gnplated
t hat duméngdsoat i tpast ionfeséon 0f thed TAQ, pepti deoundi absasatdon will be
for a substantially |onger duration, according to one_enbodiment the

cont i nYGREEFA h%f%% o nYﬁ%u iiﬁe%?%ﬁga%g %Qﬁ %h??%%tﬁ%ﬁ?u%%#%%% 15 of at

| east @bpaitt lvaoitioulMdr€f ptieé eTabhys 1608l phaolspémt Lideé oiin the caati enlt dait
for | onger ge i ods, such as for Eeri ds Qf at Ieasé about 6, 8, 10, 12
hotr s, CbFCY ﬁé%?y FHS ot het I eBBdF BNt §52 VRNt i RTot®Yt nfusion is for at

| east about opetHayghand e¥esoheemplapkdr 8hatydofidgysoaudchuassfor one week

. .20, 1 ti ting-eff ive, t f.a TAl tid b
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adm ni stiest agtLAEL FAlopepti derdpidbhp apadientgatoaonat empbtibhena thaage of
cbout 99001008 [BANLIKG (PaLicni bodsveLghi, Preteriedadmelsirayion
wekghto £ | &t prehet r gdoepbodhoent S, Mbhe gAArpegbide tosnpiesens infasion
is carried out for longer periods, such as for periods of at
least about 6, 8, 10, 12 hours, or longer. In other embodiments,
continuous infusion is for at least about one day, and even for a
plurality of days such as for one week or more.

20 Immune stimulating-effective amounts of a TAl peptide may
be substantially continuously maintained in a patient’s
circulatory system by administering the TAl peptide to the
patient at a rate within a range of about 0.0001-0.1 mg/hr/Kg
patient body weight. Preferred administration rates are within a

25 range of about 0.0003-0.03 mg/hr/Kg patient body weight.

In preferred embodiments, the TAl peptide is present in a
pharmaceutically acceptable liquid carrier, such as water for
injection, saline in physiological concentrations, or similar.

The invention may be utilized for treatment of any

30 patient in need of immune stimulation, including cancer patients,
HIV patients, and patients having various forms of hepatitis,
including Hepatitis B and Hepatitis C. For example, the
invention may be utilized to promote bone marrow recovery in
cancer patients following chemotherapy. The invention may be

35 particularly useful for addition of TAl to chemoimmunotherapy for

increased survival in melanoma and hepatocellular carcinoma (HCC)



pharmaceutically acceptable liquid carrier, such as water for injection,
saline in physiological concentrations, or simlar. The invention nay be
utilized Wworostoseas nent of any 30 patient in need of i nmunecatuswBsmson,

i ncludi ng cancer patients, HV patients, and patients having various forns
of hepahittiiesits, i anldudiony ridepattiions o aadmbépdbigtica ICtoRdicigyanpl épnghe
invent| By be utilized to pronote bone marrow recovery in cancer

pat i ent$FoT 1 owi ng chenot herapy. The invention nmay be 35 particularly
useful for addint itdre dfollAl itrgy cm@umlrawnmmh@ha@ra‘ orot iindresased toube val in
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pati ents, 1’or ion o "Hagme ical toxicit cancer
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a constats f[Ra\t/sraree"ef griven dayfduocRatisanede @l—\F@m 5of lcaoseudaniuhe( 5- FU) to

' .eat ed_ W 18
Gays. IAPBP SeeRerhadre S e e Mahnt A 5o Sy hes% P07
gr oups ,laﬁerrat($heauladiwe1c>é whartter @Iel(lrricnilpmrrpftm <] m Ji.n@)xealtowntdose TALl

mg/ SC l8n1re(%tl Qn; ema’te;éem nj %%rrg .hgggggggejf&% §(a§1§1e lﬁgwsc

| nj ecti on r?pty mNi purrpé) and i g I’<g I"nf used
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after 5-FY treat ment 1of 15.TAL trrent) n SO, _a 12,420,
and 27 ags g?ggr ‘I:Af%treétoﬁéntempgaml%llpﬁmfa IE% g‘&glrhat%gs \Agfléfﬁsng 250
- 300 gAlrdcebved/Ka0 infgskg Byf lnucmrl@um@m Rz Ts) ban:amm’mme geppr essi on.

20 8 days after ;5:FU t%%%&%%”tandr A F (8T & rLandamty, assl t %8.9n¢ gk the
foll omng gro ps Fn
15 TAl treatment), and also at 5, 12, 20, and 27 days after TAl
treatment.
Example 1
10 week old rats, weighing 250 - 300 g, received 100

mg/kg 5-fluorouracil (5-FU) for immune suppression.

20 8 days after 5-FU treatment, rats were randomly assigned

to one of the following groups (n=8):

Control (saline in minipump)
Low dose TAl, injected s.c. at 0.2 mg/Kg (with empty
minipumps)

25 » High dose TAl, injected s.c. at 3.5 mg/Kg (with empty
minipumps)
Continuous infusion TAl, provided by minipump at 3.5 mg/Kg/5
days

Immune parameters were determined at baseline and 8 days
30 after 5-FU treatment (day 1 of TAl treatment), and also at 5, 12,
20, and 27 days after TAl treatment.
The evaluations included NK activity (LDH released from YAC-
1 cells after 4h exposure to PBMC), total leukocyte number

(judged by physical cytofluorimetric parameters, after verifying

4



Control (saline in mnipunp) Low dose TAl, injected s.c. at 0.2 ng/Kg
(wth enpty mnipunps) 25 High dose TAl, injected s.c. at 3.5 ng/Kg (with
enpty m wigpusreewpe Conti nuous i nfusion TAL, provided by mpdTpusep/3sM3 3. 5

ng/ Kg/'5 days | nmune paraneters were determ ned at baseline and 8 days 30
af t er BhEUspeeafment y( ey mbnoc10A21t peétibedly), andadl sgmphobyté2numér and

27 days .after T r ...The a ] i K _.actiyi
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depressed ta_ 9 % af.ter. 5-EU. L gse TAl.treatnent, | ead,.to a
o on T E ARS8 Bv Ry SR NS Ao PV REy Lo Rar S 12 Ry TWAT) SoREg i lose TAL
achi evedhsiegrdf s¢gntl fieeavenrycoweanl yn5odays5 Gagti.ndous inmbusi onfuefiolAl,

however able to_doubl e e r.espon at,.5 days, to 3 % (versus,16
Ty i AR saBofiehEey offasy sb1% ENRAIRTeIEnR PRKPoRER BT 5 dULYSLBIS
Only ari #él §vereated 6witt B FAlr by ghcdnseningscitptiusil@n+h&d lawcdiopket e

recovery.of , NK activity t basel ine | evel s. Tot al it | 0od. C ount,
ag&Heté%ﬁFﬁgggbyan r%%oFogyfonaégl&épr§§§¥daP%g §f4%%§6%e%,8?%hce#hs%¥nﬁ to
2,597 cbBd2iahbtes ibFusdeat et awcbhpbeEl. reowweryvhoghNdosetTAltyr eat ment by
inject%pn gn%ndﬁdvt wards a sooner increase in recovery conpared to

unt r eat 84 “ani'frar s’ °Cont i nuous i nfusi on of TAl, however, provi ded

stati sti cal Tptsailgwhfiiceabll cand cedipketiety easveeyetraihasebiyneorphology,
was depressed from 14,590 + 2,071 cells/mm® to 2,597 + 582 after
15 treatment with 5-FU. Low or high dose TAl treatment by injection
trended towards a sooner increase in recovery compared to
untreated animals. Continuous infusion of TAl, however, provided
statistically significant and complete recovery to baseline
levels after only 5 days.
20 Activated lymphocytes (CD3+CD25+) were not decreased
significantly by 5-FU treatment (from 65 * 21 cells/mm’® to 37 %
10), however, the levels were dramatically increased 12 and 20
days after high dose TAl treatment (297 £ 136 and 321 + 75
cells/mm® vs 166 + 70 and 212 * 77 cells/mm?®, respectively). TAl
25A provided by continuous infusion lead to an even greater increase,
to 422 + 105 and 446 * 73 cells/mm3.
Example 2
10 week old rats, weighing 250 - 300 g, received 100 ug/kg
5-FU for immune suppression.
30 8 days after 5-FU treatment, rats were randomly assigned to

one of the following groups (n=15):

. Control (saline in minipumnp)
. High dose TAl, injected s.c. at 3.5 mg/Kg (with empty
minipumps)
35 . Continuous infusion TAl, provided by minipump at 3.5

!

mg/Kg/5 days



| evel s after only 5 days. 20 Activated | ynphocytes (CD3+CD25+) were not
decreased significantly by 5-FU treatnent (from65 21 cells/mB to 37
10), howewerqs/odfeec| evel s were dramatically increased 12 ardTA®BR02/ds093 aft er
hi gh dose TAl treatnment (297 136 and 321 75 cells/mB8 vs 166 70 and 212
77 cel |l s/ mBmymtesppetimetyys TAte28cpeonided by baaeﬂmneuanﬁn8uéhma lead to

an even_greater _inpcre 0 44 I 2 10
week oﬁgg?ﬁtéTF“epﬁﬁ?ﬁ8€§§o 8a§0£ @% ?%@eEE%%@Tﬁ ES?R ngﬁguggagp%ﬁ%une
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re term ned at i
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j udge si cal , cyt or ic ter t
speC|f?€P¥ %%HHCFgﬁaﬁegﬁyyb n? i@?ﬁn V%B ?Sg%?F é&ﬁ%yrg %¥Ingu3|ﬁg
FITC aaytoﬁ@trg;anab@w@leebﬂl SvaBhoctbéal (CypphoDgtebpuiihew cyERBetby)fl ow

cytonmetry), T helper |ynphocytes (CD4+ by flow cytonetry), activated
IQ@phoéydeGYFQEQB$Cﬁgpr§§SﬁpémﬁéypéﬁﬁmayfILI@ and &yNokihe Bxsission in

plasma (1L 2¢20 LENY 0% Bl 20) ny BLLEL detaLf mgpwvﬁéaap@ 1 that TAl

provi ded by ~continuous |n S|on conpared to s.c. ihjection dramatic
ef f ect contiheotst ahfnamwbser cofpheaotyt &s¢ - |ana§t®ﬁnlhaérés@r@@atlc

effect on the total number of leukocytes, it was of interest to
determine which type of white blood cell was responsible for the

15 increase. Granulocytes appear to be the subset of white blood
~cells that are most affected by TAl provided by continuous
infusion. The number of granulocytes was decreased after 5-FU
from 4,485 + 1,116 to 1,249 + 432. Treatment with TAl resulted
in an increase to 14,652 % 2,463 within 5 days (compared to 9,924

20 + 3,218 with TAl gy injection or 6,954 + 1,519 with no TAl), and
this level was still the highest after 14 days.

Interestingly, there was one animal in this study which was
provided TAl by BOTH injection (of 3.5 mg/Kg) and by continuous
infusion (of another 3.5 mg/Kg). Not only was this animal

25 healthy and vigorous, with no obvious adverse events, but the TAl
effects on the immune parameters measured were even greater than
those in the other animals. For granulocytes, this study animal
had a greatly increased level of 19,376 cells/mm® after 5 days,
compared to the mean of 14,652 * 2,463 in the other infused

30 animals.

The number of total lymphocytes (CD3+) was dramatically
decreased by 5-FU treatment (from 10,904 * 1,973 cells/mm® to
1,740 = 560). Treatment with TAl allowed for a recovery to
baseline levels, which occurred after only 5 days when TAl was

35 provided by continuous infusion but was not seen until 14 days

for injected TAl.



determ ne which type of white blood cell was responsible for the 15

i ncrease. Granul ocytes appear to be the subset of white blood ,cells that
are nost wiofesossde by TAL provi ded by continuous i nfusion.pCitigsonasdogr of
granul ocytes was decreased after 5-FU from 4,485 1,116 to 1,249 432.
Treat ment wrhb Jﬁima&smhhedhadnTam pnovéded by bérB52nj2cd68nwenbi n 5, days

(conpareg to 9 évi ﬁg th TAl | nj.ect | % h no
TAL) ARGUSERPSIR FY\Was ?tl PH%CH %eg lgﬁtg% 582 %géPn %?%% %%EI
t here ﬂmSmonheanthak anlmhﬂs 39ud§5mhe¢hs%ﬂmﬁ ¢mmpmﬁed ﬂdutng/mﬁmﬂiof
i njectio % ? ny nd b tinuous,.infusion o] E
rrg/Kg)|9 Eﬁ §§m65£ gnpﬁéFeﬁ aﬁ8a$¥h§h§ﬁ§ éymgpéggtgg % Eﬁ% 8 Vtous
adfﬁrseeéyeated Buk gheafAy ietfteatsdonfirbe n@ﬂuﬁeBBarameﬂ%rsfneasured wer e
even great those.in_the_other, animal s, I ranul ybe gi st udy
o el RGOSV O Bat Y% RPoASalALeval-ChT “19, 3o LCaHLe B Al Par s fay L
conpar ed lymphecytan oﬁoiAtﬁﬁZan2m463whmchhhadtmaﬂ inf asbedgBOdanemal s. The
nunber , ofet t al éﬁg e% es %C%B % Mﬁﬁﬁdranatlcally decreased by 5-FU
treat msht ©F P8an G4 % Py731EBPT 8P 1,740 560). Treatment with TAL
al | oned forTahEEpeweﬂymphocbaeel|093kemek$ welriechleocdepedsattiebyonly 5
days mgen TAL s.?g ded by i nu i.nfu byt seen unti |
1§Ihay re?BPepﬁag& d %%l % 53?8%7§6 éf/ﬁgg 2 éﬂg%lnal t hat
had TA&4provmdedeb¢eb@bhseﬂjeebeme adelnéisodlﬂadoheuebseaéelymphoaytes
whi ch re_not . nuch. di %_erent t.he ot?er ani_nmal s g el l s/ m8B
conparge F5MFRE HeaR E d g° §4Ehe9§%;dagﬁt hghﬁeﬁégﬁféégh f thése
IynphocthSaﬁhlwht%etheSr@ehﬂwatedemaiogrgahhmlbngteasedn(Whmnh4281 89, or
4% of go yites, for._the aninals w 0 97 oy 10%
of  TynBRORYLES. PY o ofhe MR al "AHP SR n4ASTAIEER £ hi gn Rbs8LoTA1EE: Pin
f ald owed;bytibhusbenyecovery of cell numbers, TAl provided by either
delivery method was sufficient to return the levels of T helper
cells to baseline.
Since TAl provided either by injection or by continuous
infusion lead to an increase in CD4+ T helper lymphocytes, it was
20 of interest to determine whether this increase was due to an
effect on the Thl or the Th2 subset of T helper cells. Previous
in vitro and in vivo data have demonstrated that TAl increases
the Thl subset of T cells, and in this study the same effect was
seen. Providing TAl by continuous infusion lead to an even
25 greater increase in the plasma level of the Thl cytokine IL-2
than was seen after s.c. injection (42 = 7 pg/ml 14 days after
TAl by continuous infusion, compared to 21 = 16 for injected TAl
and 10 * 16 for control animals).
Treatment by TAl lead to an increase in the Thl cytokine IL-
30 2, and TAl allows for an increase in another Thl cytokine, IEFN-
vy. Although the levels are low, by 5 days after treatment, s.c.
injected TAl lead to higher plasma levels of IFN-y. By 14 days
after treatment the animals with TAl provided by continuous
infusion had the highest levels (14 * 5 pg/ml compared to 10 # 1
35 by injection or 8 * 8 for control).
The animal which received TAl by both injection and

continuous infusiocn had even greater levels of both of the Thil
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T hel per |ynphocytes (CD3+CD4+) were al so depressed by 10 treatnent with
5-FU, from5,411 1,084 cells/mB to 1,710 449. These depressed | evels of
T cel |l s dwed isaB7366icr ease Wi thout treatnent with TA1 for thoa/usb2dsogs of the
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injecthgn for r I f..cell .n rs, FA Vi b ither delivery
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Since TAl provided either by injection or by continuous infusion lead to
an inc I + T hel per |ynphocytes, it was 20 of interest to
detern?ﬁgé%H§?R§Echis i ncrease was due to an effect on the Thl or the Th2
subset of T helper cells. Previous in vitro and in vivo data have
denonstrateq that,_TAL i ncreases S t of el nd-i.0_thi
study the sane ep?gc%eﬂ%%cgségn? éggﬁgghggﬂ$§%1b§fc§% iﬁh%ﬁsgig%ggﬁéﬁkﬁead
tofan even 25 gredt eayvisncnedade cnrcheéapliesmankceeelsesf thhem®Ehkucgtioki ne | L-2
t han was seen aft, . G. J.nj.ect.i 2 7 pg/m 14 days after TAl by

cont i nuous infusﬁ%#y%ggo 5?@3 %gggf@éIG for injected TAL and 10 16 for
control animals). , Treatnent by TAl lead to an increase in the Thi
cytokine IL, 30 .an al | of, i ner i o] I cyt oki ne,
| FN- y. AIthough%Pﬁg %&é@%& g?§w%8%,18§a§ géyg%ggpggtgaegpgégg?%s.c.
injected TAl | eaéfifecliisgber gpbhasiaclyéeel, s asf weERM ps Birelpodaysveaft er
treatment the anipal ith T vi.d y ntin L nfusicon, had the

hi ghest | evel s (f%%e%tng%|m§§%§§§88 %%e%oa%%e&3§%g§%F%Féc??ogAgf 8 8 for
control). The animal which received TAL by both injection and continuous

i nf.usi on haq evep _greater | 0 th.of the Thl 7 1.03736

PCT/ US02/ 35093 g)(/)t 8%%&5?erréé’%h?%d%%%p%@%&f‘}vﬁgrFﬁl"ﬁ? ah gﬁgﬁgsoiﬁﬁé/m
after 14 days, é&énpamed haghdr Shpg/ nkubdr (Bhe ahhencamnmmbd, at doses

30 times higher than usual).



CONCLUSI ONS: Mai nt enance of a constant |evel of TAl over a plurality 5
of days in the circulation increases the neasured i mrunol ogi cal effects.
Thi s dosag® i3e¢giisen | eads to unexpected positive effects rar/ggoansisscyt es,
as well as the positive effects on nonocytes seen after injection of TAL.
10 No &d#né&MSe events were observed, even at doses of TA1 15 tines higher
than usual (and in one aninmal, at doses 30 tinmes higher than usual). 8 WD
03/ 037366 PCT/ US02/ 35093 CLAIM5S 1. A nethod of administering a Thynosin

al pha 1.(TA2)mpépbiddef tdmanpateenngi o Hbguoefini phmhe $ti(ABlLat peptide
conpr %%;.”9 aduLaistar h@gdt 8f$?]tmquﬂgt Leok,5akd, Alc{?ﬁ]?ﬁg?ngo as to 5
subst an |aIFy cont’i nuously nmai ntarn an i nmmune st nil'ating- éffective anount
of theadinpepeirdegi tot keigapaenentusend &ALt peptidat spertotoof at | east

bqut . 2. 7Th i : i pd.te - iod i t
P e R B S e
peri odeif$eativkeambuabout thBeh@Bispedtidheinethedpoafiehti dutinmbernei n said

treat riod is. east .. t our s, The nethod of claim1
mhererﬁgégggebgeggﬁéﬁb BgrggdlggggtaéﬁgglgaggugBOUt one day. 6. The met hod
of claim1l wherein said treatnment period conprises a plurality of days. 7.

The nethod cl al ereln_sai .pepti.de.| 8 . h of
clain1%'mhe?%an§gﬁé%T§? Se% ?dg g%gg%ége%%agntk%ﬁgﬁé%EaP%%2§%??%a$?y
accept abbetl sgqoiud 6ahoues, and is substantially continuously infused into
said patient during said

10 3. The method of claim 1 wherein said treatment period is at

least about 10 hours.

4, The method of claim 1 wherein saild treatment period is at

least about 12 hours.

5. The method of claim 1 wherein said treatment period is at

15 least about one day.

6. The method of claim 1 wherein said treatment period

comprises a plurality of days.
7. The method of claim 1 wherein said TAl peptide is TAl.

8. The method of claim 1 wherein said TAl peptide i1s present in
20 a pharmaceutically acceptable liquid carrier, and is
substantially continuously infused into said patient during said

treatment period.

9. The method of claim 8 wherein saild treatment period is at

least about 8 hours.

25 10. The method of claim 8 wherein said treatment period is at

least about 10 hours.



treatnment period. 9. The nmethod of claim@8 wherein said treatnent period is
at | east about 8 hours. 25 10. The nethod of claim8 wherein said

t r eat ment woensiewes s at | east about 10 hours. 9 WO 03/ 037 3€8/¥X07/580882/ 35093
11. The method of claim8 wherein said treatnent period is at |east about
12 houdd.. 1ZheThetimechod ofl admaiBmvBewiedineisnisaitd eetwatnireverped dé iad at

| east ay. The met hod of claim8 wherein said treatnent
periodggg§%p%?§g§ gzp?ﬁﬁgfrty of days. 14. The nmethod of claim8 wherein
said TAl peptide is TAl. 15. The nethod of claim 14 wherein said TAL is

adm ni stere 0 i ti . a r Wi_t_hin o] t .Q.QQ01-0.1
10 ng/%%ng%ﬁﬁf%ﬂ?“%% 3 ﬁg%%ﬁt% %E€§%ﬁg'ﬁ%?ﬁo&gg%ﬁggan%fgg%ﬁ%%gi%QSaid
range isasivoaboOtO®d® daye3 ng/ hr/ Kg patient body weight. 17. A method of
adm nistering a Thynosin alpha 1 (TAL) peptide to a patient in need of

i mmune stinulation, conprising 15 substantially continuously infusing an

i mhune 1sti nThat imeghoef PécrilnemaBowhe refins siad dTAtepépeinde piemtiod he pati ent

for a ﬁggg%gg? zaggétlgggng$Xa§3§% hour. 18. The nethod of claim 17

wher ei nd wherein said TAL is continuously
infused into said patient for a 20 period of at |east about 6 hours. 19.

The nethod cl ai 7 I aj i nt.i, AU i nfu into said
patien?gfor%éf %ggk%aggﬂgﬁgﬁﬁ gayﬂe%éinT%gﬁﬁeﬁﬁgdggékgng%Fl?iaherein sai d
TALl is continuously infused into said patient for a plurality of days. 10

15. The method of claim 14 wherein said TAl is administered to
salid patient at a rate within a range of about 0.0001-0.1

10 mg/hr/Kg patient body weight.

16. The method of claim 14 wherein said range is about 0.0003-
0.03 mg/hr/Kg patient body weight.

17. A method of administering a Thymosin alpha 1 (TAl) peptide
to a patient in need of immune stimulation, comprising

15 substantially continuously infusing an immune stimulating-
effective amount of said TAl peptide into the patient for a

period of at least about one hour.
18. The method of claim 17 wherein said TAl peptide is TAl, and
wherein said TAl is continuously infused into said patient for a

20 period of at least about 6 hours.

19. The method of claim 17 wherein said TAl is continuously

infused into said patient for at least about one day.

20. The method of claim 17 wherein said TAl is continuously

infused into said patient for a plurality of days.

10



