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Preferably, the mammals will be treated with IL-4 derived from a human source, i.e., human IL-4 such
as human IL-4 produced recombinantly from E. coli or CHO cells. Most preferably, the dosage for the
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susceptisbl e to unwanted bacterial infection such as a patient having severe
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100 total monocytes to generate the desired biological effect, which will need to be determined individually
for sach patient depending on clinical circumstance. Additionally, selective manipulations may be per-
formed, such as the enhancement of one or more subpopulations of lymphocytes.
To complement the neutrophil increasing effect of the IL-4, it may be useful to administer it in
so0 conjunction with other biologically and/or pharmaceutically active compounds. For example, it can be
combined with other white-cell increasing agents [e.g., granulocyte-macrophage colony stimulating factor
(GM-CSF) and granulocyte-colony stimulating factor (G-CSF)]. it also might be useful to combine IL-4 with
other interleukins, e.g., with IL-1 and/or IL-3 and/or IL-7, for the purposes of increasing the total white blood
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utility of chemotherapeutic agents, including but not limited to alkylating agents, mitotic spindle poisons or
antitumor antibiotics. By enhancing the number of white cells or the functional or differentiational status of
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nunbers of nonocytes and/or granul ocytes (which mght be any of all of the
fol | ow ng: pol ynorphonucl ear cells, eosinophils and/or basophils). Such an
effective amount is defined as any anBRIAB1QFSABLI4 that will 35
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IL-4 is preferably adm ni stered via the intravenous
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mean* . 3.90.6 . 41.1 4  161.6 [err] 33.6 20 5 25

4.84 0.2 82.5 399.3 6 o5 4.8 0.2 70.0
333.2 25 7 25 EP 0/410y59B1 79 4 336.4 25
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cell s.ﬂ-'c:.ourbt ed. [errgéhg eanhtela_\agoc_yt ic cells = %of cells ingesting 10
yeast%ta'oft al cells x 100. dPhagocytic Index = mean yeast/cell x %
phagocytic cells. eMean SEM of the individual values for the nonkeys. 20
[err], Student's T test, contCBercent Rhagocytis cells = % of cells ingesting

[err] P<.01 4, Studepi,. control vs. IL-4. C NBT Assay: Follow ng

| sol ati on?as above, %%%tgét:éyl%?islsf rom cynonol gus nonkeys were resuspended in
0.2 M of RPM-1640 contai ni ngX?®8Geat -i nactivated fetal bovine serum and
distributed into 12 x 75 nm pol ypropyl ene test tubes. To each tube, 0.1 m
of a 2 mg/m solution of nitr(agl ue tetraz Iiuméﬁl\jl"BT%%‘-i‘r 1910 ° g&g&l and
0.1 n of a 0.25 [err]M stock #agpﬁlétl'ﬁﬁ"%"e’bg? ¥ t&ﬂ leﬁﬁ& Ce

13- acet at é° (PMA) i nc@fs.RPM were added to the cells. The cell suspension
was incubated in a 37 [err] C water bath for 30 m nutes. After incubation,
the tubes were centrifuged and supernatants were renoved fromthe cell
pellet. Cell pellets were dri &Meaan +SEMeT the individvabyalties fekthemankeysi t h
N, I\twt hy! Lo_rnam&det(lDlvF_). Onbet md oI Dg/F[ was (éd](cded t8 ghe cell ptel | et o
vor , and immediately incybate Lr or m nut es. e
tubes were centrifuged and tthﬁ&ng %&’%m%&g%o@?’gﬂﬁé@- ﬁﬁf‘
spectrophotonetric analysis at 560 nm agai nst a DMF bl ank: Al |l nmeasurenents
were performed within 30 m nu t&r i nat i f i bat i on.

Cal cul ati @a of reduced NBT (NE%Z?L‘}'r#“b'g]ﬁ{‘?é\ﬁgsﬁgﬂhnﬁ‘()‘ﬂﬁg%t andard curve
prepared by using serial dilutions of a 2 ng/m NBT stock solution spotted
on Wat man fi | €J¥BToAssdypEoliowing ishidtienias dbove. letkocyiasdnuyapmolgus wenkews, weldBFsuapended in
reduced by exp®amfef RAMI-164igoniajeing 29p heat-inagtivateddptal bevite serump aqd distribged O 18X TS mm
room t enper at uPAYProRYlpngdesy tubgs. T jgachitphe; @ 4nl \gbs @ mgimirsgluion ot Rifroiverigazeliyg (NERdn

at 560 nm% Cal %SngMI e (b‘f m{ ﬁé 0.25 uM stock of freshly prepared phorbol 12-myristate 13-acetate (PMA) in
2% RPMI were added to the cells. The cell suspension was incubated in a 37°C water bath for 30

minutes. After incubation, the tubes were centrifuged and supernatants were removed from the cell
pellet. Coll pellets were dried for 1 hour at 37°C before exiraction with N,N-dimethylformamide (DMF).
One ml of DMF was added to the cell pellst, vortexed, and immediately incubated at 85°C for 20
35 minutes. The tubes were centrifuged and the colored DMF was collected for spectrophotometric analysis
at 560 nm against a DMF blank. All measurements were performed within 30 minutes of termination of
the incubation.
Calculation of reduced NBT (NBF; pug/ml) was done from a standard curve prepared by using serial
L dilutions of a 2 mg/ml NBT stock solution spotted on Whatman filter sirips and dried. For the standard
ol 40 curve, NBT was reduced by exposure to 1 mM ascorbate solution in 0.2 N NaOH for 20 min. at room
temperature in the dark. The filters were extracted with DMF and read at 560 nm. Calculation of the
NBF/cell was obtained by dividing NBF, w.g/mi, by the number of cells per mi of sample. The results are
shown in Table 2.
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NBF/ cel L was obt ai ned by dividing NBF, [err]g/m, by the nunber of cells

per m of sanple.
760 Bl Table 2

Drawn from Monkeys Four
Measured by NBT Reducti

The results are sho i n_Tabl e
The Phagocytic ‘Fﬂ%%&‘#ﬂﬁﬁgg

Weeks after
on. Monkey

eri pheral
| L-4 Wt hdrawal
| L- 4 Dosage[err]

2. 45 50 55 7 EP 0 410
Bl ood Leukocytes

5

Absor bance

NBF/ m Fl e . . .

(560nm) Table lerr ;;rﬁlr%gocybc Function oFg /scn@qerq Blood Leukocytes 0
0. 095 3.9 rawn from MonkeaysFour Weeks after IL-4 Withdrawgl

0.075-- ¢ 3.1 Radbction. 0

0. 113~ 4.5 Measuredby_NB'g. 74 f 0

0. 033 1.5 20

mean MbnKey0. 1] ellLr4 Dosaged | Absorbance NBF/mi NBFt 0.213
8.3 1.1 9 25

12.1 1 LA P L) (560 nm) 1 (ug/mi) porcet o
18.5 - 1.0§8 7] 3 0. 163

6.5 1 0.7 BO nea 095 9 0.3

0.9 O0.1[err] 35 aCellsfjobtained fro mng%dosed gc%r 4 wgeks V\btsh IL-4
or veéhicle f@lowed by h 4-we8k washbut p . #10 . :

bNBF, pg™per acel |, cal clil at edof rom NBF [e0rfli@ m {t ot 45 cel I 4 i n s@pl e.

Cell nunber %bt ai ned by} hemacyt onmetef cou ing Tu solqlion 4 or to
assay. 45 [err]mean [er§] SEM of the}indiVvidual ¥yal ues for the nohkeys. 50
[err]<0.02, Student's T§Test, controf vs. IL-4. Fhe above results
denonstrgte that phagocytic index of fl eukocytes pbt memr from pl4 4-0.1%at ed
nonkeys four weeks post-dosing was increased significantly over |eukocytes

obtai ned from contr ol
due to the i Bcrease in
was a slight 6' ncrease i
per cell3 fromthe |L-4
measured as pg/cel |l of
nonkeys as cgnpared to

a

30

himals. This
he pe&ent ag
.t he

50

| evation in
of Q21X i

ayidityjof thgigel |
post - dosagejgr

NBF wWe2? i ncr epse
el | s 28 om nopkeysQiig3 he

d O h|e|

t he phagocyti c i ndex was
hges8idng yedst. Thdre 55

5 (pagber off yeasy, 7 ngest ed
\BT, dye redygcti on,response
5 t&gén forrh1L-4 " eat ed
veh6.§l e- corft rol Qioup. 8

mean 0.9+0.1 cd

aCells obtained from monkeys dosed for 4 weeks with
IL-4 or vehicle followed by a 4-week washout period.

bNBF, pg per cell, calculated from NBF pg/mi/total cells
in sample. Cell number obtained by hemacytometer count using
Turks solution prior to assay.

cmean + SEM of the individual values for the monkeys.

dP<0.02, Student's T Test, control vs. IL-4.

The above resulis demonstrate that phagocytic index of leukocytes obtained from IL-4-treated monkeys
four weeks post-dosing was increased significantly over leukocytes obtained from control animals. This
elovation in the phagocytic index was due to the increase in the percentage of cells ingesting yeast. There

was a slight increase in the avidity of the cells (number of yeast ingested per cell) from the IL-4 post-

dosage group. The NBT dye reduction response measured as pg/cell of NBF was increased in cells taken
form IL-4 treated monkeys as compared to cells from monkeys in the vehicle-control group.



EP 0 41Q 750 Bl These two assays, yeast cell ingestion and NBT dye
reduction, are neasures of phagocyt o?éps ? d@rﬁ nmet abol i ¢ changes
(respiratory burst) that are inporta 2 ﬁ’g Y the sequence of events
that lead to the destruction of infectious.agents. The increases obtai ned

i n both paramet{abs thé disadl foabtth inhdstich B NBITAGE RBKEor broIMBaburds ot ?fhﬁocytoms and the
phagocyti ¢ r gRRESHS @hanges (respiraldd3trdyStad a@Qanoriaht%géﬁI% doltlondond? 3yenRSthad adl T @
from mal i gnagbsttdibh 5t ihfo@iBsSagBIs. TAS Incréhsbd olslhined U Both) parén ety IntiiGatd LM cah increase
[ Sunstrom et opamplifylthtt phagbeyticaddpehse. 17: 565-577 (1976)]. This cell line
exhi hi-ts cé#iar aaigsriissa cbil e (AllaC OGRNAI56F) teRtablishddSirofn milighamt delis M Piticst. withl difiSe
is a ®ell |inistiicpitGkétha [Shidkpmes tialinti & IGarebef 170 66557p 4197@) This\edlllin@exhtbids @amcteris-
nyel ocyti c | desdatingicatd s iromatirs mordeytei t characteristics that indicate it
i's an i mat ur e Heagtis @kl ine (ADCC CCL 240} opteblistis droma patieny with acutef pre enyploeyti¢ tenkepfia.
these 2 i mmaiTbese celisjexhibitpbaraptdriptisa thatjgdicate i inar immaterei neuitsbiyocyti ¢ function, an
i ncrease 1% act!l-¢ i 3dlerfo dduqerflifferpatiatiancof Hese A femagie calls ahdatined ymn incegsrein| Cytic
whi chei s a minglion|andncraasels §‘F"t’§3'°'F Bfrtherﬂ?éﬁj pephesghate-ghunt (B Tadystiqnhwhighds a mefabolic
per cent age of'oceEsity §" B'Eﬂ9%°Vf° '%1“‘§tp Fentag "rﬁe\'ﬁ a(?'ef‘?ﬁa"?fﬁ’siﬁaé“ ?Péﬁlf'crf dFﬂ“F"%
(naht hol chl 5?‘6'3@@? " EIT matun % %‘é by ? 4
est erase) an A% ' &% gﬁgsé‘“’F #’8 aF%"‘B’ %’f ?‘T e ra*" Yfa PIR & atite monocytes or
dermonst r at®d "B y 5#‘ I t

The r.l'l‘.”IJl ¥r§ Jn% l%l%é m% dce !@lﬂ%% deiho m&t?byctgﬁog&vﬁla )}esb%'ocedures.

neutrophils. The ect o A Ur B

denonst r at ed Ngy ifdbiud Plrafditbhel) Rebistidn R FORBEAT €S- NBI (N| troblue Tetrazolium
Reduction To Hexose Mbnophosphat e Shunt

Act i vat i Ory ASS Qfdagirsifbnt\bitHexd36 MahdpRsiate Pkt ctivahdal Asbiate® WittPhespiraBEBlrd. &

Acti 6oé 11: 384 mk8Sdval., AyRnRIEeActiond 11984 (198¥¢wW Eng. J. Med. 278:971 (1968).

Sal i n and M Corshehnér, eGILNewEﬁW&%@BQﬂQ@@G)lQ?@ St andar di zed for use with
U- 937 and HL- 60satiehrd MdComis., Z%in, invedt. 54He05(e@). t ar get cel |'s sufficient for 1
E6 cells/wel | aStaeydizédibrusel sittnU-037 £50 HU-80 telldibes1200 rpm 5 min. Wash with PBS
and respires 2. 1.Bfarvey taget callk biffident forfEBicellsivall aseiVBpin- dérh dASErveI4t)12a00pm 5i rejo  Wash
0.2 m/well asw#yPBSsandaspiguot cells at 0.2 m/well in 24-well flat-bottom
plate. 4. Add 8.Bringip esfls ipgufficiant RRMIDNAY%| RBS 2% ) te aiquet 812 mikwp!] 3ssay30 5. Add
0.1 m of 2 rrg?rﬁ"q‘Nqu“$ﬁ“@m‘gﬂ)'“é&'@ﬁ”\ﬁ@qﬁ?m PB. | ncubate plate at 37[err] C
for 30 min. 7.4%Ad0dim M BMAin2¥(taeash wel- cel | s and spin down at 200 rpm
(1 ow accel®r at (rﬁ?of‘d?'msz /ipl N e oyt ospin. 8. Counterstain with

Di f k BRI S ¢ v°é %1“ f
b eyt £l '&éeg'm A4 s %sg-ﬁiéé‘%* %%Pa?waw PPl 5 g v v

| i nes using thg t SEP Q&Vs SR cetate Esterase :
Stain For fiﬁc f' n‘% d ‘oJ‘%Ztﬂf.)cell 'Hes ll_lEltl Sne
al., J. H st [aToy o= Bﬂc em 7 i'zed Tor staining %
cell line. 1. Spln ovvn 1-5E5 ceIIs onto mcroscope slide at 200 rpm (| ow

accel er at i on)Napntktl RS-DChiorbacoRitAtiiRile SiinFOPPMNS 45 2. Fix slide for 2 mn.
in Citrate-ACeétone-MECH Tixatlve at roomtenperature (R T.). 3. Wash in
dei oftwZer 4d.Yam)et\aRtan. Jaomal Fath s5hBg (1B1)1in. 4. Stain slides in AS-D stain
for 30 mn. &t e, | élstibcheni Cyiathed.213 (19V8sh 3X in di. water.
Standardized for staining HL-60 cell fine.
1. Spin down 1-5E5 cells onto microscope slide at 200 rpm (low acceleration) § min. using Shandon
Cytospin.
45 2. Fix slide for 2 min. in Citrate-Acetone-MeOH fixative at room temperature (R.T.).
3. Wash in deionizer (d.i.) water and air-dry 20 min.
4. Stain slides in AS-D stain for 30 min. at 37° C in dark.
5. Wash 3X in d.i. water.
6. Counterstain in acid-hematoxylin stain 5 min.
50 7. Wash 3X in d.i. water, air-dry, mount with coverslip.

Citrate-Acetone-MeOH Fixative:

Dilute Citrate concentrate 1:9 with d.i. water.

55 Add 18 mi Citrate solution, 27 ml Acetone, and 5 ml abs. MeOH (methanol).
Store at room temperature.
Prepare daily.



6. .Counterstain in acid-hematoxylin stain 5 mn. 50 7. Wash 3Xin d.i.
water, air-dry, nmount with coversl :/\E? %62@&61 Acet one- MeCH Fi xative: Dilute
Citrate concentrate 1:9 with d.i. 8r. Add 18 ml Citrate sol ution,
27 m Acetone, and 5 m abs. MeOH (nmethanol). Store at room tenperature.
Prepare daidgp s@in:. EP0410750B1 AS-D Stain: Dilute Trizmal 6.3 1:9 with
d.i. water. Varm50 m dilute Trizmal 6.3 to 37 [err]C and add with
const ant sStpilute ThanaL €819 MitB d.DIvatdr. capsul e of Fast Corinth 5 V salt. Wen
salt is conpamatselmy dilitsBriznalad tadd Qandl add vitiNsoypétérin sttrring Sederhdf o reasole tofiEast Corinth
sol utd ons Theitsol ution will appear quite turbid. Continue stirring 15-30
m n. “erid adwhencsalt isptomplejelyr dissBiwednasld & il pieNaphtih@-AS-IEGhlanopaastate spibtiqni. They pajution will
capsul e of dxegehadite fturbid Contigikd Hinina ¢28%mie. angd @ddhig porlip jap Dainotdijterdi net hy |
formam de. Prepare i medi ately before use. Use Sigma kit 90 - Naphthol AS-D
Chl or oacet ASD Salgion:A| pha Napht hyl Acetate Esterase Stain For Macrophages
Yam et ® ., Am J. C/in. Path, 55: 283'(19712% Li, et al,, J. Histi ocPhem
Cyt ochem ﬂ?si"’gt ?%‘!: o, Al ST Fhictgacetates (20 mg) in2gnizof dimgthy fqrgamide, Preparp

t -

t

Spi n down "—"3’5@5 %ﬁ“ Igﬂ’b i cope slide at 200 rpm (| ow accel eration) 5
mn. using 1908 1y ﬁﬂ?@%’?ﬁ%@de in Citrate-Acetone-MeOH Fixative
30 m'n. gt . i Sk | Lpnized water and air-dry 20 mn. 4.
Stain S|I?5d ﬁbJNa yvm&eé&e Siai £ %Efo@é%o mn. in dark. 25 5. Wash
3X in di stiyheofAeApY &pdratfsses (oznyCount erstain in Mayer's Hematoxylin 5
mn. at R TLi’e?aL'y}&.ﬁJ]ioéH}nﬁbﬁ%heAth@émi zed water, air-dry, nmount with
coverslip. dwrdsrdizdrOCtlinig-dd2 bl imbxative: 30 Dilute Gtrate concentrate 1:9
W th diskd || adsgieidew 7-6Eb et okito miishedpd siide &t 200 Aine (16w bdtblbration) 8 MinTlusiky Shandun,
and S abs.cybg. Store at roomtenperature. Prepare daily. 35 NE Stain:
Di | ute Tri znel Fix'slide (nriditrate-Aceiosd-My@H Ehxafiveedohmyih. )abRiTnonet hane] mal eate; pH 7. 6)
1:9 in disti I3 Weshdredistiled/dsidnieedt vater aMairrand20 roit.e Trizmal 7.6 to 37 C and add

wi t h const ant4. $tein slidesig NEcteineat 8%° Gfpr 3D romyysdeiie Fast Bl ue RR
25 5. Wash 3X in distilled/deionized water.

6. Counterstain in Mayer's Hematoxylin 5 min. at R.T.
7. Wash in distillod/deionized water, air-dry, mount with coverslip.

Citrate-Acetone-MeOH Fixative:

Dilute Citrate concentrate 1:9 with distilled/deionized water.

Add 18 ml Citrate solution, 27 ml Acetone, and 5 ml abs. MeOH.
Store at room temperature.

Prepare daily.

NE Stain:

Dilute Trizmal 7.6 (mono[tris(hydroxymethyl)aminomethane] maleate; pH 7.6) 1:9 in distilled/deionized
water. Warm dilute Trizmal 7.6 to 37°C and add with constant stirring contents of 1 capsule Fast Blue RR
o’ 40 salt (4-Benzoylamine-2,5-dimethoxybenzene-diazonium chioride hemifzinc chioride] salt). When salt is

compiletely dissolved add 2 ml of NE solution. The solution will be yellow and slightly turbid. Continue
stirring for 15-20 min. and add o coplin jar. Do not filter. :

NE Solution:

Dissolve 1 capsule (20 mg) of alpha naphthy! acetate to 2 m! of ethyle'ne glycol monomethy!| ether. Prepare
immediately before use.

Use Sigma kit 90 - alpha naphthyl acetate.

The results from the above procedures using HL-60 cells and U-837 cells are set forth below in Tables
s0 3and4.
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40 *sal t+ (4- Benzoyl am ne- 2, 5- di net hoxybenzene-di azoni um chl ori de hem [zinc
chloride] salt). Wien salt i's conpl et€+ qh?gé)é)(ed add 2 m of NE sol ution.
The solution will be yellow and sligh §4t . Continue stirring for

15-20 mn. and add to coplin jar. Do not filter NE Sol ution: 45 Dissolve 1

capsul e (20 ng) of alpha naphthyl acetate to 2 -of ethyl ene glycol .
nmonomet hyl et herT: 3ﬁ”9£are '&ﬂﬁm&dd‘-ﬂﬁm wacionand - al pha
naphthyl acetate. The resubitfarés W gumcedures using HL-60 cells
and U-937 cells are set forth belowin Tab es 50 3 and 4. 55 10 EP O
410 750 BlsTable 3 The Effect of E. coli-derived |IL-4 on the Function
and Di“fferenti atfiredimahiaHL - YeRsehbi®s. € Treat nmenthagsdyic YeammCel | [eigat %
Phagocyti c N8T[ err] CAE[ er r Phago?agelzé | ndex[err] Cells[err]
10 Meda 2.4 [err] 0.3 18 [ 17 2 21
51L-4 250 Unm 5.5 1.49 42 [errQellsd 225[err] 459 33 3

62 34 15 25 Ul 1 49 3Z9
39 ELS”] . s6MegR 5 s U?‘rﬁ *g% [?.rsrg'ls [e”kﬁgﬁa &2 359 5134-5?
[err] 49 §B-439 0.25 U 3.7 [err] 1.0 27 [err] 5

%gh[ . ]36 [err] é?o /mi 45 ;29460 42 0590]257Uéﬂ5 488 038 £3 25 ][62 ]39 6
err err err err
71 [err] 109 ["‘!\rr]521 3ot-1hg 2‘“21‘{9 %%gﬂ 293§ ﬁ{

i ncubated for 6 Qaslswlnﬂ Wsdﬂt&ﬂlt ai3si @St he dess gnased wwtratsa)&,saa)f

| L4 or DWVSO. Cul e h L- 4 ,9r 0 on b SEM 4
separate experi rré# E"hﬁan y as's)/cel%9 [%/5 9&’@’% yeas%@%n ested?@ié" cells
C Percent zE’hago@yQ%c Went| §1[$r9F % @b tefls i ngextilBg yel@3w fotal 3T x

100 n SEM of phsd ?mmt e 7¢xpergerent gsg ¢ g’&uagogy%g | ndegg 3. 22an
yeast/cell x % Phagocytl c ce 40 e % of cells positive NBT/ 1 Q00

cells; Mean [er+}—SEMmof—4—experinents. 45 [err] %of cells positive for -
chl oroacet ate edt %Wﬁ%ﬂ&ﬂa?ﬂﬂ:ﬁ@d@e&dﬁnn@mmeﬁén&dﬂmmﬁﬂ 30

g Plerr] #05; St LfL-?ntDJsbeéunu [ V'E'f(f‘luéfd% d or DMSO treat edI "

groups. h test, Media vs.
treated or

D Mean + SEM of 4 separate sxpedments; Mean yeast/cell =
30 # yeast ingested/30 cells

€ Percent Phagocytic Cells = % of cells ingesting yeastlotal cefls x 100 Mean 1 SEM of 4
35 separate experiments.

d  phagocytic Index - Mean yeastcell x % Phagocytic cells.

€. % of cells positive for NBT/100 cells; Mean + SEM of 4 experiments.

t o%ofcelis positive for chloroacetate esterase enzyme aclivity/100 cells; mean of 4
experiments.

bo 9 P<.05; Student T test, Media vs. IL4 treated or DMSO treated groups.

h | " P<.10; Student T test, Media vs. IL-4 treated or
85 DMSO treated groups.

"



55+ DMSO treated groups. EP 0 410 750 B1 Tabl e 4. The Effect of an
E.coli-derived IL-4 on the Functon % ntiation of W37 cells. 5
Treatnment[err] Yeast/cell[err] /EB a€8 9&# Phagocyti c N8T[ err]
aNE[err] Cells[err] | ndex[err] Media . +1.3.04 10 153

gg‘[a;]r??g &ﬁ]bgér‘fl?g g EftecPlt shE, mﬂ%gf;\fq %gfﬁnﬁﬂegynfg@ 8ha), ;159

[err] 19 64[ err] 69 Wifferentiatingy eof US 20 [err]39 51[err]
3329 54[err]79 .25 Umn 1 9 [err]39 21 [err] 43 14[err] 28
44[ err] s025U m 1. 7[err] 28[err] 8 27 29 2 3 20
a UIS cel | s Trertmen? ed "feéFVQ? ays%l'ﬁ‘%m Oy ng NBRL desi ga
concentrations of IL-4. Cultures feghisen day §dedd b Mean yeast/cell = #

yeast i ngest ed30 cells; SEM experl ts 30 % Phagocgytic
cells = A nges‘lt\qaﬁgb yeastﬁ%é cel I 100; ﬁ/éaf + SE 2
experi rreFPc s ¢.-4Phagocytic I ndex = Mean yeast/cel | x % Phagocytic ceI | s;
Mean * SEM of 4 i ment o of” posi t Q9 cel I : an
SEM of 4 expen%ﬁ“ 3§*2%;o of ccﬁ+§gp05| tls?llg %’(; actl Vi t /ﬁ%
cell's; Mean SERS&mi4 484129 PorinentEL 1y P[ eﬂ_#" 05, nt T
test; Media vs. okhydy tre&g@qgroumigﬁ) h Piegrde - 10 Gygent T &esie Media
VS. IL 4 treated ups., o5 2 0750B FI rescence Activated Cell
Sorter (FACS) Aﬁé% &S%nocyt Neut r Surfé®e Marker HL- 60
and U937 cel | soasawen i ndattBd in T&ﬂ& fl askza_aa 37 QBpR 5% [ 243 with
increasing levels of IL-4 (E. coli-derived reconbi nant human | L-4

(rhul L-4), 8-1LE-1002) or c cells werée split, andf nda 3. On
days™¢ 3, anfi dJ93{ csll %aéﬁg\l% & daysiadmes ked with

humen heat - aggrmamﬁsefusauceumman&ysmerference Mol
washi ng again with RPM 1640, cells resuspended in 50 [err]| of diluted

anti body (see followi ng table for the nonocl onal anti body panel) and
i ncubat ees 30 ¥ Mears yeasi/eall = # yeast ingested/30 cslls; Mean 3 SEM of4

expenmants.

¢ % Phagocytic cells = # of calls ingesting yeast/Total cells x 100; Mean +

30
SEM of 4 experiments.
d Phagocytic Index = Mean yeast/cell x % Phagocytic cells; Mean + SEM of

% 4 experiments..
_ e 9 of cells positive for NBT/100 cells; Mean + SEM of 4 experiments.
“ :

f 9% of cells positive for a NE activity/100 cells; Mean + SEM of 4
% experiments.

g P< .05, Student T test; Media vs. IL-4 treated groups.
50
h  P< .10 Student T test; Media vs. IL-4 treated groups.
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10 . The cells were then washed in PBS, resuspended in 100 [err]l of diluted
FI TC-conj ugat ed goat-anti-nouse 1gG or [er?ﬁ and i ncubated for 30 m nutes
on ice. After the incubation of the sERGMOLRPBlody, the cells were washed
repeatedly in PBS, then resuspended in 1 m PBS and run on a

Bect on- Di cki nson FACScan fdo ¥ ongB )rorret ric analysis. |Isotype controls

for nurine [ﬂﬁ?ﬁﬂ@ﬁ-ﬂ%—%&g—%&ﬁﬁg anti body controls were run for

i ncrease in positi : f i ve expression level (i.e.,

| L-4 induct i gH2¥e &%L L ARUFoch 08I b rk@é nocl onal Anti body Panel: 20
Mab . o 1 Opl 80RhMARes7 cEhsUtihcubltedth 78 MRS hdlk ©Bnd 595BOL Wk idréakiny\lBMEHL df 1L-4
mul g[ert] (E. coli-derived-TdKombinant human IL-4 (thBIB-4) 30E-1002) BkIEdAGNE; C8lls e sPIR and fed on day 3.
mul gl err] On days 1, 3, cells were removed, widhed WIRORFOVI Y 64DSan€DbidEkéd with human heat-aggregated
mul gd err] IgG to reduce pbidAtiabFc interference. AftésRrashintPagain with RPMI 1640,allsi reduspenddd in 50 wl of
mul g&b diluted aftiB8diC(see following tabledforCthémBnocifal AdiBeddS)anehdnd -irCkbated 30 minutes on ice.
mul gl err] s The cells werEl¥3h washed in PBS, resu§idbdedGR[10¢ 1] ofadiltted EEG-civBugatedhgba@htismeyse
CD14 IgG, orNgEo @it incubdiae for 88 wiinutes fon dom Afive tHe ABbatiom lythe secasihandibagly cthe cells

shown in Fi guwees washed thpéatedB0n EBA.i then résuspigsdeddh 11mi-PBSjand runeon pefiegloarBickipeen ACEcan
phar maceut i cafor eytfiymennaticanalysis: Ispiyisr eopteoisrfor muvise foGedrod 49 ntheagendgpiiopy; cqnpols, were
manmmal . 2. Usmn ddr increase jnnposttive ¢als afoxe @ poestitvative exprassien davelt(-e-di-4 drstipion jof prjgnced
for treatimy expeb¥nl or nonocytoid | eukaenia in a mammal . 3. Use according
to Jdaim1l wherein the mammal is a human. 40 4. Use according to Claim1l or
3 in which thW¥onoglongl fatibedyRapely | .4 5 Use according to Claim1, 3 or 4 in
which the IL-4 is admnistered in conmbination with at | east one 45

other white blood cell_increasing agent. . 6 lse according—t-o—Chaimm-5-in
whi ch the 8ther whitpMabood cellp lsotype ¢aGlistey obRjtigrentiation Jereeificid f r om

gr anul ocyt e- macr ophap ny|shihal afrng f or,  gr aful S6pt Gamfde

stinul ating factor, w ,31?L- Z,ﬁtl :3, I L-5, JNk6 or int%ﬁm@&y&ggﬁ%. 50
7. Use according to a@kwp,fz c ai MBigG, § OF 4 ¢gyphi ch tiherBL-4 i s

adm ni sterggd in conb} RalidamsM t Ruigs,,! $ast orebighenot har apeiatgrcisegont .| 8
Use according to C a| nnitchRA Whi stagdihe | chenotdmssapeut i ¢f ageoR-1i s sel edt ed
froman al kyl ati ng apemi-Leu™3 | mulgG40ti c spicike poi sgnMomocyes | - t unor, -
antibiotic. 13 EP—0—T0~ 750 BT Fruorescence- Activated Cell Sorter (FACS)
Anal ysis O Monaqeyt e And Ng:}é;r Ll 23 and 4.HL- 60 and U- 937
cells wereasp ncuﬁﬁ%/éea“".éﬁm?-‘ @?@Eb‘%ﬁ B‘%%Qfsé‘% %Egggrr?d Sa%‘ferr] W th

I ncreasing le of

(rhul L-4),

IL-4 (E

8- 1 -s:LOOZ) or controls;

coli-derived reconbi nant human | L-4

cells were split and fed on day 3. On

days 1, 3, anq, Gygecd B-4"RIRe MenRNAte oNAShHRfinasbutital RBNbosition! Gor sindledsing Gthee Hurtibetsh of

human heat - aggr egagdpHisligémb@maieduce potenti al

washi ng agdn with RPM 1640,

cells resuspended in 50 [err]l

Fc inter

ference. After
of dil uted

anti body (see2f aliseasninng irt tblnaniifaoturé bica pianoadedtical| compesition dhy trpating Imyelgidcbr monocytoid
i ncubat ed 30 N nedkesniain a wanmal.

8. Usse according to Claim 1 wherein the mammal is a human.

4. Use according to Claim 1 or 3 in which the IL-4 is human IL-4,

Use according to Claim 1, 3 or 4 in which the IL-4 is administered in combination with at least one
other white blood cell increasing agent.

5.

Use according to Claim 5 in which the other white blood cell increasing agent is selected from
granulocyte-macrophage colony stimulating factor, granulocyte colony stimulating factor, IL-1, IL-2, IL-3,
IL-5, IL-6 or interferon alpha. '

80 Use according to any of Claims 1, 3 or 4 in which the IL-4 is administered in combination with at least

one chemotherapeutic agent.

Use according to Claim 7 in which the chemotherapeutic agent is selected from an alkylating agent,

55 mitotic spindle poison or anti-tumor antibiotic.
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10« The.cells were then washed in PBS, resuspended in 100 [err]| of diluted
FI TG conj ugat ed goat-anti-nouse Ig, 0 err d incubated for 30 m nutes
on ice. After the incubation of the Eé@[ﬂaéﬂg}body, the cells were washed
repeatedly in PBS, then resuspended in 1 md PBS and run on a

Bect on- Di cki H&Q&MJ%, s-gxg,@g,\lcgpr onetric analysis. Isotype controls
for murine [ ' nd anti body controls were run for

i ncrease i N RaRkit o¥ Moot AnddRRi¥edhRSEHRESHAkdkAt | Ve expression level (i.e.,

I L-4 inducti®on of enhanced Ib expression). Mnocl onal Antibody Panel: Mab
lg Isotypg  ChHusd akd W37l varcindub@éd inM-75 fiBRES IS t € bridy59%/€D4Glith Increasing levels of IL~4
mul g&-err] € coli-derived recddiiinant human IL-4 (rhull-g)) 8-ILEG00Zpoiactntkotss yedlle werb bfilit 2id fed on day 3.
mul g err]  On days 1, 3, and B\k@lls were removed, washéd/withdRRME 0840 tands biGKéd withrhman heat-aggregated
mul gd err]  IgG to reduce poietibl Kr interference. AfterGfasiing2dgain with RPMI 1640, cells resugpendef/in 50 ! of

mul g&b diluted antiBpdyl(gee following table forfhe manoglogal) pntib&y-pemY) ang incubaRd B0 minutes on ice.
mul g[ err] 1o The cells were thgmavgshed in PBS, resuspendpd TPk qf diyied EIfGrgonjpgated goat-gntimpuse
CD14 - IgG, or lgfen @td, ineubatad) for 30 minyles pp icqy After the dephafien of Aesepgid|aptiody, Hespls

are shown i nWerp yashed regeaiadly in PBY; thanygsugpendaddn &ml PBS anq yn op @ BegipnPickinsen BAGScan,
phar maceut i c®I éﬁﬁ%ﬁ"ﬁ 5plysisy |sotyRe qopizols; foy, ‘t"ﬂ%‘gﬁﬁrr?ﬂ%lgg;‘gﬂ sgeond antibpdly, gontrptsyyepe
in amammal . " forigcmeags in gosifve; GRlis ARove, & Fafsugtlyp &XRSTSSION [SHE (e detiinpctipn of enhanced
conposi ti &h PBPFating nyel oid or nonocytoid | eukaemia in a nmanmal . 40

3. Use accorgi | Wherein the mammal is a human. 4. Use according
to Caim1l ogb@g'f"&\a?ﬁﬁb%raa ('a' IL-4 is human 1L-4. 5. Use according to Caim
1, 3 or 4 in which the IL-4 is adm nistered in conbination with at |east
one 45  ,, ot her white—blestreeH—nereasthg—eagent—o—bse—aecordtag to

C ai'/5 in which theM3Pher whi'e oo bdClusisr pf Diffprantiation ficlt s selbcted
from granul ocyt e- magweEMEAgE Foh@gys Ssfi nul atunkg f act of ,gpafi@tkdn@Edtes ol ony
stimulating factor,| FMeB2 | L} 2nuigds- 3| | L- 5UNKL- 6 or if Miy@omenicenesl php. 50

7. Use accordi ng t o] @rm-1of anuigGa), | 3 or £Dit whichltdr3 I L-4 is
admi ni stered in conpaméeu s |iirmilgG | east @bdetchenot herdipie(gpiteo-egyent . 8.
Use according to C hiAnti-GR41n ngdgtit hg chem®DB®r apeut i| C3g&Fht i s sel pcted
from an al kyl ati ng pgefieu MS5| mulgGy t gt i c s¥bindll e poi $dvenogytesnt i - t unpr
antibiotic. 13 EP 0 410 750 Bl PatentansprCche 1. Verwendung von |L-4
bei der Her st elthdlRGuS HBiR ineHABE KRdRIslabsve RRShéwSA PRESSInaUNg zur Er hohung der
Anzahl vorf® Neut rophil en bei ei nem Sauger. 2. Verwendung von |L-4 bei der
Herstel l ung eiafig phar mazeuti schen Zusanmenset zung zur Behandl ung von

Myel ose oder Monocyt enl eukam e be! el nem Sauger. 3. Verwendung genmaB
Anspruch 1, wolise didi-4 Sa e marifastubde bis g pharsiaceutiddl dompdsitionetad inagaslgnhé numbers of
Anspruch 1. oderne@ophisiired matarsall L- 4 nenschliches IL-4 ist. 5. Verwendung

gemaB Anspruch 1, 3 oder 4, wobei das IL-4 in Konbination mt wenigstens
ei nem 2. Use of IL-4 in the manufacture of a pharmaceutical composition for treating myeloid or monocytoid
leukaemia in a mammal.

\.__, 3. Use according to Claim 1 wherein the mammal is a human.
4. Use according to Claim 1 or 3 in which the IL-4 is human IL-4.

6. Use according to Claim '1, 3 or 4 in which the IL-4 is administered in combination with at least one
other white blood cell increasing agent.

6. Use according to Claim 5 in which the other white blood cell increasing agent is selected from
granulocyte-macrophage colony stimulating factor, granulocyte colony stimulating factor, IL-1, IL-2, IL-3,
IL-5, IL-6 or interferon alpha.
% 7. use according to any of Claims 1, 3 or 4 in which the IL-4 is administered in combination with at least
one chemotherapeutic agent.

8. Use according to Claim 7 in which the chemotherapeutic agent is selected from an alkylating agent,

55 mitotic spindle poison or anti-tumor antibiotic.
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anderen-Mttel, das die Zahl weiger: Bl ut korperchen erh6ht, verabreicht

wird. 16 6. Verwendung gemaB Anspr | das andere Mttel, das die
Zahl wei ger Bl ut kor perchen erh6ht, L@gi&%bﬂ

G anul ocyt en- Makr ophagen- Kol.oni e- sti nul i erendenm Faktor, dem

Granul ocyt pgrek@hspttidest i Mu- |ierenden Faktor, IL-1, IL-2, IL-3, IL-5 [IL-6
oder a-interferon ausgewahit wird. 20 7. Verwendung genmaB ei nem der
AnsprUche ¥, Verst@iling4on WANRI ded ASrstbilung eihé? phdvikdettiRkrieR BusdinheNdBRMGLUCERSHing der
el nem Chenot hanzaHp esnt Nestiphien baileingin@atgeni rd. 8. Ver wendung gemaB Anspruch 7,
wobel - das Chenot her apeuti kum aus el nem Al kylierungsmttel, einem

Mt oé‘eSpl n@el ankdndageson d-hissindéxHerstallongr eindn phaohazéutikahan amgmmhlzmngvmr Beharifung
Revend| cat | onen Myelbjtel dderdddnpeytenidakiinio-bsi elnemsSaugerf abri cati on d' une conposition
phar maceut i que pour augnenter |es nonbres de neutrophiles chez un

manmi f er e. 330Verwendyrig|gersdf Anspruehet, wobeijder SAuger ¢in Menseh igtat i on d' une conposition
phar maceltique pour le traitenment de |la | eucem e nyel oTde ou nonocytoTde
chez *un mafmi Y%‘f’@d“"g 99'@‘? Anseryeh oefles ehel fag 'Vé%??&?'@%?ﬁl'loﬁ's‘i oO I e rramn fere
est un humai g, i sati n selon | a reven |cat

IL-4 h e o ']-gl 99559 b@atIS’ﬂ 'Wt w?)'lﬁsTeﬂs 2'"@%
admi ni g[r?lae eﬂ' aran Yl 6’%3’@%?’?@"&" ﬂheng ghf" "dugnent ant | es t
gl obul es’ blsan%?vvenﬁurgla oings ,gakgj k! E& d%n%@ o Qi %a£ X%Qﬁ'\wg@ér'éﬂﬁk lg%? erhdht,

|"autre ageht,g
stimul ant | espgpfy QurFafc‘tﬁr. H, ﬂfzaﬂlé lQ%)’l[%%ﬂJF%ﬁﬁt&% Qlﬁ‘s'éewéﬁﬂw'ﬂé‘(?t eur stinu

| es col oni es de granul ocytes, IL-1, 5 1L-6 ou |’ |nterferon
al pha. 4% 77. védvdndingdeh@s oifiéth Qs Ans#ﬁlfﬁe d%od#!eﬁuéb.%s WONE Kbmbiatioh! mit weRigstdnb - 4
est ‘adm ni st I sifentOherfotherapeatiufiVerdbiBibht aid.MI NS un agent chi i ot h~r apeut i que.
8. Uilisation selon |a revendication 7, o0 |'agent chim ot herapeuti que est
choi si parm veiwengangtgembil jhspruth 7,unobglGles omamitheifapawam aus leinérh QMk@lieOingsrtitiol, einem

anti bi oti que Mitdsedpindeiglit ode Bindsb Arititimor-Antibiotikum ausgewshit wird. 11| 1 111)] 11
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Revendications

1. Utilisation de IL-4 dans la fabrication d'une composition pharmaceutique pour augmenter les nombres
de neutrophiles chez un mammifére.

2. Utilisation de IL-4 dans la fabrication d'une composition pharmaceutique pour le iraitement de la
leucémie myélotde ou monocytoide chez un mammifére.

3. Utilisation selon la revendication 1, ol le mammifére est un humain.
4, Utilisation selon la revendication 1 ou 3, ol IL-4 est IL-4 humaine.

5. Utilisation selon la revendication 1, 3 ou 4, ol 1L-4 est administrée en association avec au moins un
autre agent augmentant les globules blancs.

6. Utilisation selon la revendication 5, ol I'autre agent augmentant les globules blancs est choisi parmi un
factour stimulant les colonies de granulocytes-macrophages, un facteur stimulant les colonies de
granulocytes, IL-1, IL-2, IL-3, IL-5, IL-6 ou l'interféron alpha.

45 7. \Utilisation selon I'une des revendications 1, 3 ou 4, ol IL-4 est administrés en association avec au
moins un agent chimiothérapeutique.

8. Utilisation selon la revendication 7, ol I'agent chimiothérz_apeutique est choisi parmi un agent alkylant,
un poison du fuseau mitotique ou un antibiotique antitumeur.
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