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12Claims?(Ci?167?74) 
Thisinventionrelatestosubstancesderivedfromblood? 
?tis knownthatmammalian bloodcontainsarelativey 

Smalproportion of cels whichare stained byeosin and 
are caledeosinophilleucocytes ormoreshortyeosino 

,phis?Attemptstoobtain concentrationsoftheSecells by 
centrifuging bloodhave hitherto been unsuccessfulowing 
to theassumption,which hasnow been foundto beer 
roneous,thatthe ceIs concentratein the So-caled bufy 
coat1ayer,The cels have been extracted from horse 
blood byusingorganicsolvents suchasacetone,butsuch 
procedure kilsthe cels, 
Ithasnowbeendiscoveredthateosinophisconcentrate 

inthatfraction ofthe bloodwhich behavesastheheaviest 
fraction whenthe bloodis subjected to centrifugation 
techniques,Thus,eosinophisconcentrateintheerythro 
cyteorredcel1ayerofcentrifugedmammalianbloodor, 
ina Suficientypowerfulcentrifuge,inayetlower1ayer? 

Accordingtothepresentinvention,therefore,aprocess 
forthe extraction ofeosinophis from blood comprises 
Subjectingeosinophilrich mammaian blood to centrif 
ugation,colectingthe fraction which behaves centrifu 
galyasthe heayiestfraction,ie,heavierthanthe bufy 
coat fraction and recovering an eosinophil-containing 
Dreparation from said heaviest fraction? 
Forthe purposes of thisinvention horse bloodisthe 

Source ofeosinophils whichismostconvenientand pre 
ferredatthe presentime?Forbestresults horsesarese 
lected which haveaneosinophiblood countofat1east 
700percubicmilimetre,Such horsesarepreferablyiso 
1atedandstaledunderproperconditionsinordertopre 
Servea higheosinophilcountintheirblood?Theyare 
bledfrom timetotimeandthe bloodtakenfrom these 
lected horsesisusedforprocessinginaccordancewiththe 
Dresentinvention, - 

For convenience further description ofthisinvention 
willbegiveninterms of batch processextraction butit 
Wilbereadiyappreciatedthatanextensiontocontinuous 
Droductionforlarge Scale workingispossible? - 

Preferablythe majority ofthe erythrocytesaresepa 
ratedfrom the blood before centrifuging,forexample 
by alowing whole blood tostandinaseparatingfunnel 
in the presence ofananticoagulantuntilthe bulk ofthe 
erythrocytes havesettled?Thelattercanthenberun of. 
Frequenty,however,some erythrocytes wilsti1remain 
inthe Supernatantfiuidand wilbefoundinthe heaviest 
fraction alongwith theeosinophils,unlessthe centrfuge 
isexceptionalypowerful, 

Theprocedure ofthisinventionispreferablycarriedout 
atatemperature as cold aspossible withoutfreezing of 
the material being processed,Itisnotfeasible to work 
belowabout1°C?andthe preferred operatingtempera 
tureisabout2°C,The stabity ofthe ultimateproduct 
isclosely dependentontemperatureanditisundesirable 
toeXceedabout5°C.inanycase?Theinitialcentrifuga 
tionis preferablyconductedunderconditionsofnotless 
than60.000g-min. ? 

Inordertoobtainanimprovedresolution ofthebufy 
coatlayerandtheerythrocytelayer,itisadvantageousto 
carryoutthe centrifugationinatubethelowerpartof 
whichis of asmaler cross-Section than the upperpart? 

Thebufycoatandtheerythrocytesthenseparateinto two 
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clearlydistinctlayersin thelowerpartofthetube?For 
??ample,ifthe upperpartofthetube hasadiameterof 
30mm.andalengthof120mm,thelowerpart preferaby 
hasa diameter ofabout75mm.andalengthofabout 
30 mm.thetwolayersin questionthensubstantialyfl 
thelowerpartofthetubebetweenthem, 
Theeosinophilsmaybeseparatedfrontheerythrocytes 

in the erythrocyte layer obtained by centrifugation by 
lysingtheerythrocytesandthencentrifugingagain,suf 
cient Salt Solution beingadded tothemedium after1ysis 
Oftheerythrocytesiscompletetoprovideastablemedium 
fortheeosinophisforexampleamediumequivalentto 
0.6% Saline,Thiscentrifugationiscomparativeylight, 
eg,the orderofabout10.000g-min? - 
Bythismethodaccordingtotheinventionitispossible 

to Obtain a SuSpensionin an aqueoussaline solution of 
eosinophismixedwith contaminatingleucocytes,mainly 
neutrophis,the proportion ofeosinophils beinggreater 
than 50%,usualyatleast70% and in some casesas 
muchas98%. 

Anotheraspectoftheinventionconsistsinanaqueous 
extractofeosinophis,which maybeobtainedbydisrup 
tionofthecels,forexamplebymeansofanhomogenising” 
mil,preferablyafterfreezingandthawing,Thisextract 
has an anti-histamine activity substantialygreaterthan 
known anti-histamineagents??tisthoughtthattheactiv 
ity maybeageneralanti-infammatoryratherthanaspe 
cificanti-histamine one, 

Theinventionisilustrated bythe folowingexample: 
?solation of eonophi leucocytesfrom whole blood 
The apparatusemployedisshown diagrammaticalyin 

the accompanying drawing,Into a metal centrifuge 
bucket3supported byatrunnion2isinsertedatube1 
whichwilcontainthesampletobecentrifuged?Towards 
the lowerendthetube1convergesat7intoa bottomex 
tension 8 of much narrowersectionthanthe upperpor 
tion ofthetube?Theextension8ftsintoahardplastic 
insert4which prevents distortion ofthe bucket3 bythe 
localised pressure whichwouldotherwise beappliedtoit? 
The extension8sitsonahardrubbercushion5fttinginto 
theinsert4and the wholeissupportedin the bucket3 
onanotherhardrubbercushion Gdisposedatthe bottom 
ofthe bucket? - · 

AIglasswareiscarefulycoatedwith siconeandthe 
entire procedure is carried outat2°C,exceptwhere 
otherwisestated? - - 

750ml.of bloodaretakenfromthejugularvein ofa 
horse havinganeosinophil blood count offrom 700to 
2000percubic mimetre,intoa1000ml.separating 
funnel containing45ml.of2.5% di-sodium ethylenedi 
aminetetraaceticacid(Na2 EDTA)adjustedtopH7 
with10 Nsodiumhydroxide?After mixing,thefunnelis 
fixedin retortstandandthe bloodislefttosedimentfor 
one houratroomtemperature(20°C.)?Thesedimented 
erythrocytesarerunofand discarded,Eightofthecen 
trifuge tubes1described above arefledwith the leu 
cocyte-rich plasma,each tube containingabout60ml, 
Thesetubesarecentrifugedat2.000rp.m.(1,000g.)for 
one hourina Swing-outhead. - 
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Aftercentrifuging,the Supernatant plasma and the 
whole ofthe bufy coat1ayerwhich extendspart ofthe 
way downinto the extension 8is sucked ofwitha 
Pasteurpipetteleavingintactthered cel1ayer,Plate 
1etstendtoadheretothe constricting part8 ofthesespe 
cialtubesand particular careis needed toensuretheir 

70 
removal?Forthis purpose,about5 ml.ofanice-cold 
solution of1% Na2 E.DTA?in saline bufered with 
gyoxaline bufertopH7.0isaddedgentytoeachtube. 
This isagain Sucked of with the pipette and discarded 
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withoutdisturbingthered cel ayer,Any remainjng 
plateletsandother1eucocytesareremoyed by repeating 
?isprocessifthetubesappearcloudyabovethered cell 
layer. - · 

Eachtubewi1now containin the extension 8 about 0.15ml.ofpackederythrocytesandeosinophis,About 
5ml.oficscold gass-distiedwaterisadded to each tube,APasteurpipetteisfledwiththiswater,thetg 
isadvanced tothe bottom ofthetube andthe packed 
celsareblownoutintotheremainder ofthe water,It isveryimportanttomixthoroughlythe Suspensi9nat 
thisstage byrepeatedysuckinginandout ofthepipette 
untinocumpsofcelsarevisibletothenaked eye… 
The contents ofaleightspecialtubesarethentranS 

ferredtoasingle100ml.centrifugetube,The volume 
atthisstageshould beabout40—45ml?Abouta?equal 
volume ofice-cold1% EDTA,in bufered Saline is 
addedtoatotalvolume ofabout80ml?Thisis cen 
trifugedinthesame headat2000rpm.for10minutes, 

Thesupernatant,which containshaemoglobin,erythro 
cyte envelopes and a few plateletsis discarded,The 
depositcontainsabout70% eosinophis and30% leu 
cocytesmainlyneutrophils, 
Smal1volumes ofhuman blood are processed by a 

modifcation of this method,20to 40 ml. of human 
blood preferablytakeninto Na2 ETDA.is placedim 
mediately(withoutsedimentation on the bench)into a 
50ml.centrifugetube?Thetubeiscentrifugedat2,000 
rp.m.for yá hour and the whole of the Supernatant 
plasma,togetherwith the bufycoatlayerandthe upper 
most2or3mm.ofpackederythrocytesistransferredto 
one of the special leucocyte tubes already described, 
Thismixtureis diuted with yá to 1 volume ofice-cold 
E.DTA-saine,and centrifuged for 1 hour at 2.000 
rpm?The plasma and bufy coat layerare pipetted 
ofanddiscardedandthereafterthemethodisasalready 
describedfromtheaddition ofce-coldwater,exceptthat 
itispreferableto use about10ml.of waterforeach 
20ml?of original whole human blood? 

Preparationofextractsfromisolatedeosinophis 
Isolatedeosinophisaresuspendedin sterie,pyrogen-” 

freewatertoaconcentration ofabout10,000 perc.mm, 
and carefuly counted?Theyare then frozen at?20° 
C,thawed and homogenisedfor about10 mins,ina 
Potter-Elvehjem type mil(see Journal of Biological 
Chemistry,vol.114,at page 495),The homogenateis 
againfrozenat?20°C,thawedandshakenfor5 mins, 
The homogenateisfitered by Suction through aglass 
fbreflter paperandthenthrough a membrane of 1H 
porosity,The final fltrate is stored either froZen at 
?20°C.orisfreeze-dried,It containsabout2mg?dry 
matterperml? 
In amodifcation of thisprocedure ultrasonic disin tegration canproftablyreplacegrindingcelsina Potter 

mithusexpeditingthe production of extracts since the 
time-consumingsequence of repeatedfreezingand thaw 
ingisunnecessary? 

Theinstrumentweused Wasan M.S.E.-Mullard 60W? 
disintegratorworkingatafrequency ofabout20kcs,In 
an experiment the eosinophil concentration was fxed 
atabout 50×10"/ml?This Suspension Was blanketed 
underargon andthe actual disruption carried Outin an 
ice-cold bath,Initial runsin Saline showed that after 
exposuretoultrasonicenergyofacalculatedinputtothe 
probe headtotaling2000joulesnointactcelscould be 
observed in the mixture and the concentration offree 
granulesreachedamaximum yield ofabout7%?After 
25,000J.the celdebris resembled thatfrom the Potter 
Milin microscopicalappearanceandthisenergywasem 
ployed in subsequent experiments when extracts were 
prepared, - 

To preparean extract,the celswere Suspendedin wa 
ter,asopposedtosaline,forultrasonictreatment?After 
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4 
subjectiontoatotalfuxof25000J the celdebrisWaS 
fltered,asinthe orignalmethod,frst througha gass 
fbrepaperfolowed bya Courtauldsmgmbrane (po 
rosity?ca.1a)andfnaly freeze dded, The prepared 
naterialpossesseda biologicalactivity indistinguishable 
fromthafofanidenticalcontrolbatch ofcelsprocessed 
bytheoriginalmethod?Thesoledsadva?age ofultra 
s6nic dsitegrationisthatthe debristendstgclogthe 
glassfbrefiter,Ifcystein(concn:1 mg/ml.)asrec 
5mmended by MSE,isadded beforeirradiatioq, the 
potencyofthe extractisnotimprovedand themembrane 
flterclogs, 
The process described herein may beappiedtg_any 

mammaian blood containingeosinophis,andtheblood 
ofanimalsthatareslaughteredforfood purposes(cows, 
pigs,sheep)mayprovideasource ofraw material. Large 
Scaleextensionofthework described above wil prob 
ablyinvolvecontinuouscentrifugationapparatus,e.g, the 
faingfim centrifuge,andwithanygvenapparatus? 
wilbearelativeystraightforwardmatterinthelightof 
theforegoingdisclosuretoarrange for colection ofthe 
fractioncontainingthe bulkoftheeosinophis, 

Iclaim: 
1.Processforproducingan aqueous preparation9f 

eosinophiswhich comprises removingfrom eosinophl 
richmammalianbloodthe bulkoftheerythrocytesthere 
in,centrifugingtheresidual blood,discardingthelighter 
bloodfractionsuptoandincudingthe bufycoatlayer, 
subjectingthe heavierremainingfractiontotreatment in 
anaqueousmediumtocauseselectivelysisoferythrocytes 
presentinsaid heavierfraction,centrifugngthe?esultant 
materialto remove cel debrisarisingfrom Said Selec 
tive ysis,and recoveringthe aqueous preparation of 
eosinophisso obtained, 
2.Processaccordingtoclaim1,inwhichthe operations 

areconductedat2°C? ^ · 

3,Afreeze-dried preparation containinga Substance 
havingantinf8?matory activityand derived bydisrup 
tion ofeosinophisisolated accordingto claim1… 

4,Processaccordingto claim 1,in which the mam 
malian blood is horse blood? 

5. Processaccordingto claim 4,in which the blood 
containsatleast700eosinophilspercubic milimetre, 
6,Process which comprises subjecting an aqueOus 

eosinophi-containing preparation produced accordingto 
claim1,totreatmentadaptedto disrupttheeosinophis, 
fiteringthematerialfrom celdebris,and concentrating 
thefiltrate. - 

7.Processaccordingto claim6,in which the fltrateis 
freeze-dried, 

8.Theprocesswhichcomprisessubjectingtocentrifuga 
tion horse blood containingatleast700 eosinophis per 
cubic mimetre and from which the majority of the 
erythrocytes have been removed,Said centrifugation be 
ing conductedatatemperaturein the range ofabout1 
to about5°C.and underconditions equivalenttonot 
less than about 60.000 g-min,collecting the heaviest 
fraction in which the eosinophils are concentrated,dis 
ruptinganyerythrocytes presentinsaidheaviestfraction 
by ysis atatemperature not higher than about5°C? 
in an aqueous liquid medium in which eosinophisare 
Stablefolowed bycentrifugation ofabout10.000g-min? 
to Separate the eosinophis,disruptingthe eosinophisin 
anaqueousmediumselected fromthegroup consistingof 
Waterandaqueoussalinemedium bydisintegrativetreat 
mentata temperature notabove about 5°C,fitering 
the productfromceldebrisandfreeze-dryingthefitrate. 

9.Processaccordingtociaim8,in whichthecentrifuga 
tion operationsare conductedat2°C? 

10?Freeze-dried material produced accordingto the 
processdefinedinclaim8. - 

11?Processaccordingto claim 8in which said disin 
tegrativetreatmentoftheeosinophisisacombinedfreez 
ing,thawingandgrindingtreatment? 

12,Process accordingto claim 8in which Said dis 
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