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PRODUCIION OF THE ANTIBODIES




1,1  INTRODUCTION

-The advent of preparing antibodses agcinat druga
and physiologtcal nediators, has provided with extrenely
spoct fic and sensitive phgrnacolegical agents for rescarch
tnto mochantans of the physiological processee‘z. Houcre
theless, the present rosegroh toole such as receptor
antagonista agnd depletors of the storagge siteca due to vhich
w owe exiating knowledge of physiology and pharmacology,
are cfftctent onco but not the aboolute, Spoctficity and
sonsttivity of thesc ggonts nmay bde a lintting factor for
the prectae studtea., Horeover, duc to the very linided
Enouwledge of the receptors via which they act, their oun
roohaniens of actions are not procisely undersiood. On the
other hand, antibodios are highly preeisc in their acition
ond function einply by scquestergtion of the nolccules in
guestion,.

Until last decads, very few sctenttfic reports
were guvatlgble to diopel the ecxtrerne taportance ojf antie
bodies as pharmgcological agents. ZThoasc gubstenceo (drugs

and physiological mediators) having louw nolecular woights,

are not fnnunogenic gs such aond denagnd spcetal treginent

(conjugation with protein carrters) to elicit tnnuno



reaponas gpeci fic to themg._ 4t present antibodics have

been preparcd to o large numder of drugs and phystological
nedigtore. Table 1 1fots all ouch subotances for which

antédodfes haue been reported.

Trhe nost signtfécant contridution in this field
ta = digozin specific antibodiaa's. The Fab Sfragnents of
the gnt$body preparation has node o record ot Ussoachusetios
hoopital, Y3.4s, by succossfully treating a pationt
sufforing fron advanced digoxén fntoxs eutiané. In addition
antibodtes to the autocoids auch ao wverotonin and progtae
glanding have contributed gutic a lot in slucidating

physiological processes mediated by ﬁhema’aa

In the prosent vork, a fairly controversial
phystological medigtor vig, serotonin wap sclected for the
study. ZThe oinm of the work was to prepare antibodics
spect fio to serotonin and study its role in ezperinental
inflannatory procogacs with the aid of then.

The tndolo=alkylamine, scrotonin, to ubtquiious
tn nannalian tissucs and te nost abundontly localized in
bratn, enterochronaffin cells, blood platelets and nast
cells. JIn rodents, $t ts considered gs o petent mediator

of the tnflannatory reactions 7.



TABLE -1 ¢ Ehysgologtcql Medigfors and Drugs for which
| Antibodies have besen reporied.

DRUGS AND UBEDIATORS » Bep, Ho,
LEDIATOES 4=
Catacholantnes 8, 9
Sero tontn 10=13
Uclatontn | 14
Hig tabtne - 15
Frostaglanding 18,17
Dradykinin 18
Angtotcnain 19
Substance F | 20
DARUG S it
Analgesice 3
dopirin 21
Codotne 22
btorphine 23
Fontanyl 24
Bydromorphone 25
He thadone 26
Horphine 37
Fentaenocine 28

C‘ontdup nease



TABLE =31 & (Continued....)

\,
A

DRSS AND UDIATORS Bogf, To,

Antibtotics ¢
Adrsanyetn 29
Intkactn S0
Chloranphentcol 381
Daunonyetn 29
Gentanscin 32
" Igontaztd 33
Fentoilling 34, 55
Sulphonantdea 86
Totracycline g7
Anticonvulognts ¢
FPhenytoin 88
Sylthiane 59
dntidtabetic doents @
 Glibenclantde a0
dntihypertansfuves ¢
darclastn 41
4ntincoplastic Agents 3
tothotrezate 42
Bgrbditurgtos
Barbt tone 43
Fontodbardt tone a4
Pﬁeqobarbttonc 45

aaﬂtdqg snsn
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TABLE-1 & (Continueda...)

DRIBS AlID 1T DIATORS Bep, Yo,

W O 1 G W W T D 0 N S v e (A T SN G N WU P 05 IS 4 T A U O A NS o AP P S S G e S A Y A S T A B < ol S O

Cardiac depressants ?
Frocainegntde 46

Cardtae glycosidos ¢

Digitozin 47
Digoztn 28
Gitoxtn fs]
Ouadain 50
Halluctnogono #
Cannagbinotds 51
Lysergide 82
Uesecaline 58
Inscctictdes @
A1dren : 54
DT 55
Dicidrin 54
lalagthion 58
Uysele relarants ¢
Tubocurarine 56
Sterotde ¢
Corticoateroids 57
Dezare thaaone 58
Et¢thinyloestradiol 59
Uestranol 59
Lethylpre dntoolone 60
ora thistarone 61
Uorgestrol 62
Fredntoone 68

A P NP A T N T 10S A A S B N MG S -~--‘”‘ﬂ----’”‘----“”-‘“-*“_w-’nh-‘---ﬁ

C'ontd. .



TABLE = 11 (Continucd...)

DRIGS AlID I'LDIATOLS 30,}’; HG;
3tinulants 3
Anphe tantne 64
Strychnine 65
Tobacco alkalodda ¢ |
Cotintne 66
i/t cotine 67

Tranguilliserg 2
| Chlordiazcpozide 68
Chlorpronaaine 69
Diazepan 70




1.2 LISLOASG.S GLVILY 4

$ho efficovy o antidodiea to druce a3 phavnge
cologleal aronts cepondo on thedr gonstiiuity and apoes fietdy
tovards ¢ho drzrs in quootson. Congoguoently, the nood
tuportont copcot £8 Che producidion of o ouftoblo andtoorun,
8o to dtotatod lorpoly by obaneo, but nunbor of feotors
gueh a3 fraunogon, adjuvent, $nnunioation schedule éniduonce

tLo puQevos.

1,51  Sgsto concopge ¢

¢ In antipon So
defined oo o oudstance wibeh osll conbine o th a opect fie
entibocy whilo trnunogon $0 ono Chat will provole en freno
reaponocs Loot poptice horponoca are both enti-cno and
toasnosons. Uy contreod oorotontn fo on andbron, afnoo ¢
can Lo bound by an entbbody, bud fto nod fta0lf en tonunocen
unlcos couplod <9 o 2arpop nolocunle {antépons of ¢héo type
ore nacelly vojforrod o3 taupﬁana)w.

Tro parto o) oo antigonto noloouio ohieh condine
pith she DEnding 0800 of tho antibodico e reforred on
tanttroento doteratnenta’s In the caso ef' POpticy hprrones
caoh Codornbénany conddalo of ¢ gaguonce of £ 4o U adino coids,
havtnz @ Csanotor looo ohen 35°% 4. untta. Sho partioular

anrdno coetd ropidugo wileh convticulio ouel o ol houe



untgue three déimensional configuratton and a dffference

of cuven ono gnino acdd rcoidue ngy distord tho arrangenent
and ftopasr ito binding to the spectfic antibody, Luen g
gnall noleeule such go ACTH pith 39 antno acidd nay have
nore than onc such groups, vhile larger peptidoe sueh as

hunan growsh hornone with 188 gninoe gcids have sewerol.

Tho tnnunogenicity of a oubotance depends on both
tts okee and $ts chenfoal conposition. Although most
lorge polypceptides gre quste powerful innunogens, othor
conpounds such as oitorotds, biogonic antnea, are non-ifmunow
gedzc in their natiuve otete and nust be oonjugated to larger
nolecules bofore they will stinulate an nnune reésponoc.

4 paricty of chenical procedures are available jfor the
covalent linkage of ouch substances to largcr noleculeg,
The method oclected should not distort the structure of the
hapten, since the antibodécs produced will rejﬁect the
struoture of the proathotic group oo $t exiots in the
conjugate, bdut cventually be roguired to regct with the
ortginal nolcculo, 4n homologous protesn (such as rabbit
acrun aldunin for the rabb$t) or eynthetic stratght chain
polymers (polyeldelyatne), ncither of vhich aro thensclues
tonunogento, ﬁay be cbasqn a8 the carricr., Altoernatively,
prototns that gre themselves tnmnunogenie (auch oo bouine
acrun aldbumén for rabbits) nay be used with equel ezpcctaw

tion of the auccess.



The snnunogontctty of o popttde ds related to §is
nolecular weight, the rigidity of the structure as tirpoged,
tto suscopttdilsty <o the onaynetic degradation, the
psceosstbility of the coterninant groups, its content of
certatn anino dctds including phenylaelanine, tryptophan ,
glutantc actd, 1ysine and cspocially tyrosino, and ito
gtructural rclationship to any corrcoponding peptide in the

apeotes under tnnunization.

Adjuvants ¢ Adjuvants are the substanccs wvhon
tnjocted with entigens (usually nized with then but some
tines given prior to the antigon) nenspectfically cnhences

or nodé ftes the tnnunc reoponse to that antigen .

The noot widely used adjuvant o that {ntroduced
by,Freund71. The aéjuvant consiats of o noutral detergent
(4r1geel 4), paraffin oil and (in the complete forn) Lilled
nycobacteria. The aqueous solution of the antigen is nized

pith equal port of the gdjuvant 8o a8 to forn stable enulston.

Onc of the ways #n vhich this sdjuvaent g believed
to work fa by releasing the fnnunogen aslovly over the
courac of wecko, theso by preventing tts rapid uptakc tnto
tho otreculotion. JThis avoids rapid degradetion of the

tnnunogen by circulating cnaynes gnd in the case of ceriain



hornonea such a3 tnsulén, ninintzes any dircct physiolonteal
effect of the tonunogon on the rceipionts The adjuvant

also factliiatea phagooytosts of the imnunogen by racro=
phages vhich to on tnittal atep for antibody production,
Therdly, it stinulete the fornation of local granulonatous
letoon vhich nay act as o focus of antibody production,
Finglly, the adjuvent cguscs both local and general atinulae
tion of the rcttculoendotho;ial oysten with the nultiplication

of macrophages and of tnnunologically compotent lymphotd
ccllo, |

The other adjuvant procedures vhich nay be onployed
tn conjunction wtth Freandayl ts the adosorption of innmunogen
on to micro-particulate nateérials such as carbon (lamp dlack),
polystyrcne latox or polyacrylanido beads or on to inorganic

salts, such as aluniniun hydrozide or phosphait.

Anttbodics !  4ntibodtos arc gamna=gloduling
having cqpaot%y to conbine with apect fio antigonic
deterntnants. Struciusrelly and functionally, ito principal
- menbors are diotinguiohcd as IgG, Igd, Igl and Igh, 411
of these four types constet of both hcavy ond léight chains,
containing oong 450 and 200 anino aqcids regpeetivclye.
dntidodios of thé Igt clase (19 3 nacroglodulin) are the
largeat in aiae,'miﬁh the nolecular weight approaching
1,000,000, In nost nannaltan opectes, the Igl group ta




st
e

qudntttoﬁsvely and gqualt tatively (funotionally) the nogt

tnportant and to the one usuallyiinvolueg tn tnnene responge
_to haptons. The noleculos of this group have o moleculgr

weight of sone 160,000 and circulate at o concentrotion 9f

10-15 ng/nl, They heve gencral structure as $llustrated
tn igure I ,

Fab Fc
~k PAPAIN
~
H S

Fa’g. 1.

dabbit IgG entibody nolccule ita comprised of two
1tght (L) and two heevy (H) choins connccted by oulphydril
{(s) bonde., Clcauege by papatn rosults tn the dogradotion
of the nolecules inito the threc frogments, two of vhich
(Fab) erc otill ablo to condine with honologus antigen \
vhtle the third (Fo) ts not.

Lach Ig0 nolccule hes two conmbining sites, cach
constoting of the II terntnal ocoquencoe of one l3ght and onc

heguy chaine 9Since the nost tnnenogens contain sovoral



dt fferent deterninants, any anttsorun to lilely to contatn
sevaral dt fferent population of anttbody nolecules wiithin

the Igé class, cach dircetaod ageinst one deterninant.
Furthernore, anttbodics raised againot a atngle deterninant,
such oo a hapton, are also cxzpected to ghov snell dijferences
aceording o the line of cells fron which they origingis.

fhe groat opeotficity of ﬁhoao.molccuzaa io
probably ozplatned by close phyoiochentcal ftt of thetr
conbining attes to tho corregponding entigenic doterninant
(the torn 'svtdity' fo used to demotc the encrgy of tho
combining attes of an antgdody and $tc opectfic antigon).

Uochansano_of anttbody production ? The tern
'ra st ouloendotholtal systen’ o a functional designation

for a populatson of cclls which hove ability to phagocytose
Joretgn dlenanta. Laeh constots of o network of a hotero=
geneous ﬁqpu!ation of cells of which the largest (nacro=-
phagee) ronain fizcd vhile others (histsoéytoa) can ndgrato.
They are found gt nurerous gitco including the spleon,

1iver, bonc marrov, lungs and lynphnodess The trnnunogen

to trapped by theac cello and then broken dovn by the high
concontration of protcolytic onaymes present, yiclding
fragnenta vhioh probaebly progseat the gntigento deterninantse
The fragrents ere finally bound to the nuecleic océd o other:



cellular constituonds and cxtot ao cytoplasnic graenules
within tho phagocyice, where they noy peroist for ocveral

nonthe .

| Unile tho ¢mnunogon ta $n$tially token up and
procesged by the phagooytes, #t to the cells of lymphotd
serico (found $n the retfculocndothelial systen), thet
actually oynthcatae anttbodys, The lymphotd scries tnclude
plaste celle, large and onall lynphooytoco and prinitiwe
types knoon @3 blast cclis. It ta bolieved that tnnunologé=
cally competent snall lynmphocytes receiuve ngiterial froo
adjacent necrophagcs vhich engbles thon to esynthestze

opect fic antibody. The snall lymphocytos develop into
Plasnc collo which are the cain antibdody producerg and hove

1t fe tino of only few doyd.

Following the pirat tnjoction of an imnunogen n
Fround'oc adjuvant, therc ts o delay of gone 7 to 8 daye
bofore circulating antidodics are detecteds Uazinun levalo
arc achieved sftor scuorel weeks and then fall slouly.
The anttbody rcoponse to o oocond injootion differs from
the prinmary reoponsc in @ nuodor of vayse ZThe leg persod
$o roduced to abous & days, tho nezinal rete of antidody
production ts nuch gregier agnd the peal of production i8
achtowd pithin 10 doys, the anitbody forned i9 alnogt
entirely of IgC olags,



1.2,2 Ucthods of conjugatton #

Conjunation nothodo ere csoentielly the chenteal
proccdurcs cemploycd to léink a hopiton o ¢ protoin cervioy
via cowvalent bonds. The solcetion of a parttculor nodthod
lg deternincd by ¢he physiowchentcal charaecteristics of
the hapicna and the carrier protein, and the tngenutiy
of the tnuvegtigator.

Chotce of tho carrier ¢ Generally, the proteins
ouch as albunins, globulin fractions, henocyonin, fibrinogen
are snployed ao the corrécrs for tho hapiton. Out of all |
these bovine serun aldbunin, vhich (o comparctively nore
soludle tn aguoous nedig end highly antigenic tn rebbdits,
ic the protein carrier of the chotce, Jt londs versous
functional groupa for the coupling. The nost auailable
groups are gﬁ‘m‘g?‘%spo of lyosne. In cddition, theoe ere
aelpha antno groupo, phenolic hydrocyl groupd of tyrosine,
sulfhydryl groups of oystosne, intdazolo groupo of histidine,
the cardoryl groups of dicorbozylic anino acido and hydrozyl
groups of sortne. Une@ con aloo guboiituic srall moleculos

. detrcctly on the rings of tyrooine, tryptophen or hiptidine
by dignotinaiion,

lUgture_of the hapton ¢
a) Heptono with frec carbdozyl groups guch ad

angtotenadn can be conjugated with proteino vie popiice

18
oyntheois at cpiotleon endno groups of lyoine regiducs .



for
O I

The roacttono are perfornwd using atiher nized anhydrido

or carbodisnide procedure,.

I'gzed anhydrede to a ainplo

procodure gnd docs not roquire Soolation of an cciiuve

dergvatsve 2,

0
L

B-¢=o0n + aas(czzs)oﬂ.an{;o

Bgac
\c t~] 0 “ﬂ‘!uu‘—unuu-’&é

HAPIEL ey’
X80BUTYLCILOROw
CADBODASE
o g) =Gl =0 of pl 9.5 HJlePr
HIEED ATHYDRIE a/o
2 So

0
1l

B-C—a—pPp + OO, * CH of Ol ) Clle Ol ~0H

CollTB ATS

Ftge & ¢ LIXED AUYDRIDE FROCSDIE

Carboditntdes preosent o enothor direct mthod7 .

79

Unlthe nizod anhydrido proccdure, coupling rce cdion can be

perforned tn aquoons ooludtbon patng vwater 00luplo - caorbodi=

tnido sueh oo othyl carbodsmwe%. The condt$iony of the

rcaction are very oinple.

Tho carricr, execss of the nepion

and the roagont avre ginply otirrad together for oufiaeble

tine lengith.
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Ftge 8 ¢ THE BLACTION OF CARDODIINIDES ULTO DAPILUS LHAVILG
 FRBE CARBOXYL CROUP,

a7

Folic ac£d75, digitoztgenin=", hawve been conjugated

to protetn cerriers wiih cerbodiintdes,.

b) Hoptens wvith aronaitc gntno groups can be
conjugated to proteins by the classical diaroifraiion

procaodurcs of Landm&etnorw,' 4n tntewcsting application

of thie procodure to thoe preperation of chlorguphentcol
protetn conjugato vhich cltet¢ antibodics spoetfic to

chloranphont col W.@



o™

J  Bedueston

Dryge @nﬂﬂ P

l N opnottoation

Druge wllal] * c1”

+ Prototn
l Coupling -
Ho

Drug«@-ﬂ:ﬂ-@ 0
N\

I
714 4 ChwllwmC -——Pp
]
COT WAL '

Ptge 4 ¢ UCZIOD OB COIJUBATING HAPIDIS LITH_AROMATIC
ACI0 GROURS TO FR043Z0 BY %HIZ TFORIUATION OF

DIAZoyIty SALI3,

o) Laptens with aliphatic entnes can bo rocetod
with protefns using vartous reaggents ouch as corbodiinides,
penitrobonzoyl chloride, toluone B,dmﬂttaocymow, glutaral=
dehyde, formaldohycs, 0tos O

conjunated uaing ouch reagonts aro e SGrotonm‘u, Catow
15

« 4nong the hapicntc groups

»cholcmncaa, htstanine™ , atc,
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Ugropinephptne  + agép + Bf - PROJEIN
w0 |

Hvuéi:::>~0EOH-GHgn?H

s

FROTLIN

Plge 5¢ FELLATION OF HORuMIIG bERIIS_FUOTS TN COIJ L ATE
GAI0_FOl AL HY DS .

d) For the hapteno conteinsng free hydrozyl groups
(alcoholo, phenola, sugar, polyoaccharides, nuclcostdes, cbc.),
firat ¢ derivadtive of the cormpornd nuet be nadé g0 a8 T0

ingtroduce functional groups capodle of reeeting vith proteing,

Juceinic actd jfor tntroducing froe carbozyl groqp?g,

o

phoogene for introducing rcactive chlorocarbonaic , pwanino=

benzote octd to provtde aronatio carbozyl groqpf%pcriodtc

a2
s

acid for oztcdation of sugaers to dialdehydoa are oone

of the nost widely uscd reagents ©o oynthesize regovive
dertvativee of the heptons Tho classical proccdurc for
coupling digoxin to aldunin tnvolves oztdation of vicincl

hydrozyl groups on the digttozosc to dialdehydes and then

dtrect rcaction will emino groups of the protetnsﬁ
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e) Tor the haptons containing aldohyde or lietontc
groups, fivat an oztne derfvative to preparedaa. The free
carbozyl group ¢ntroduced to thon reactod wi th proietns by
the nethods as deosceribed ocarlier,

0
Drug~ C ® 0,HJl = 0 = CHg = c(p

¢r0-(Garbomynethyl)hydroaylamtna:7

“w T W N W W

N\
0

Drug = C @ ll m 0 = CHy = afaH

Ftg, 7 ¢ FORIATION OF A_{Z ORILE_FROIL THE REACTION OF 4.
CARBOXY!T THYL HYIROXYLAMIIL,

Disedianotized penzidine (BUB) can be used as o
bridging reagent betweon protcins and haptens containing

eronatic ringas that rcact with diazonfun enqpoun6864;

f) The procodurea for the conjugetion of serotontn
to protetn have boen degersbed by verious cuthors. Kanadtue

12 pave woed Uanntoh's roaction to coupie first

and Sheon
posttion of indole nucleue of acrotonin o epsilon anino
groups on proteine. In an anothor procedure described by

Ftlltpzo, serotonin was conjugaied by forning ano dorivetive



of 8% vith pewagninoccotantlide.

(1}
o
CH o Cerl]= Tl 5
p=dntnogcotantltde
Dianottzation
Coupling to Scrotonin
0 i g

Cge C =1 -<Q> . I & I = SEROTONID .

l dapont fécation

H#f»@,:f @ II - SEROTONII

Dtasotingtion
Coupltng to albuntn

PROTZ I é:.zm. Ot CH -@Z
e }?

250D,

u-I;l olf « SCROTONII

The confugation rcactfon recently reported by Peskar

& 3pcctor13 tnvolves the following otlops i-
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Fig. 9t CONJUGATION 07 SEROTONIN T0 FROTBIV, SFiCIon's LBTE0D

Other workers vho hauve reporied antibdodico to
serotontn, heve followod thesc reactions with ninor nodfe

fications, .



Furipicatton of she Coniuoatos ¢ The procodures
used for coupling hapien te proicin, lcavo behind cony
undeairod chontcal agento., Theoe agents are natniy une-
regetod haptan or»ﬁiw roegants, and by=productas of Cho
reaction, A4lthough ehe_presenoo of theasc do not harn tho
czes{rod tnoune response, charactertzation of tho conjugatcs
bocone ¢ prodlem. Ceneraelly, these undesirod clomento are

¢lininated fron the pinal reecéion nizture by echguotive
dialysto tn cold,.

Chgracterization of the Conjurates ¢ Ope o ; the

najor findings by Banch'sasnorm, pioncoy of this ficld,
relgtes dogrec of haptonic subottitution to tnnunc rosponse,
lita wort coteblished that too nuch or too 1ittle hgpton
lceds to poor rosponsc and with cerun glbunin g8 o corrioy

S0=20 hapienic groué:a aro opf:tmalesa

Hunber of rethods are auvailable to characterize
tho conjugaieo for tho contont of haptonic groups. Ihe
noot widely edopied procedure to ultre violet spectrophotos
retrie gnalysts. <he uldra violet spooira of the hapien,
the protoin carrier used agnd of the conjugeie, arc recorded,
The reoulto ave tnterpreied by assuning hapicnw-prodein
conjugatc as binary nizture of the protein and the hapien,



The shtft ¢n the abovrdahcd valueo of the conjugaies a3
conparod to the gbsorbence valuos of protsin corrior, are
ottridbuted <o Che presccnce of haptenic growps. The nunbdopy
of haptcnde groups per moiocmle of the carrior cgre egtimated
with the atd of the fornule propesed by F’weduanaa,

[ (00 Ca) (E8d) 7~ (00 0b) (E¥a)_ 7

£ (0D ¢) (€ a) 7= /(00 Ca) (E Ib) .7

whore 0D = Optical denatty.
o Uolar Lztinction Cocpfioiont,

¢ o Conjugated Froduct,
£ =& Protein,
o = lgpsen .
ey, b & Jwo dffforent wavolongthy.

Homcvor, thesc calculations are regarded approsie
nate as 1t ¢8 gooumod thet speetral properitico of the protein
and the hapten rengin unchenged after conjugotion.

The noot of the conjugation roactions ero of the
ouboiitution types Yualitatively, one or nore funvtional
groups of the protesn cerricy are substituted by haptonto
groups. Lventually, the degree of substitution can be
deterntned by anolysing caorrice protein and 143 conjuoate
Jor the functional groups $nuvolvod in the raactions For the



Peskar ¢

no
Ut

analysis of froe enino groups, ntnhydrtn37 and trintiro=

486

benzene sud fonte act are uscd a8 reagenit.

4 nore convinbont and direct procedure for such
cstinations, ts Badiotracer tec?mtéua of Abrahnag. 4 radioe
active hapion io incorporgted tn vhe conjugation procedure
ond the dirced cotinetion of the degrec of substisution is

rmade by counting undialycadle redtoactive naterial.

Bgnadive end Sheon have enploycd ultrg-violet
spectrophotonctric and ninhydrin raacﬂonm Jor the
choractorizgtion of ecrotonin-aldunin conjugates. Becently,
Speotor hadedescribed redfotracer technique for the

catination of serotonin nolcs on the coupled prowmm.

1.2.8  Iopunization ond collection of the antiaerg 3

Chotce of the 4nimal Spoctes ¢ Innunc receponse

depends both on the rcoponotuvencss of the eninal and

properttcs of tho injected natertals The reoponsiveness
to ¢gch tnnunogen $8 genctically deternined, probebly by
a atngle genc; and s transniticd a8 o Uendelion dontnanﬂeo.
Cortatn tndred stralns of o speetes nay producc anvibodico

to ¢ portioulor antigento deterningnt while othsr sirgins

- o ﬁﬂ'ﬁgzi 0onaequanply, $t to best to uose rendon drod




aninalo unlcss a persteuler strain is knowm to roopond

well to the innunegon undor conptderation,

Tho chofeo of opoctce for znhgniaatzon to wouclly
reatrictad to rabbite end guineco=piga, PHobbiic gre eastay
to hendle, aroc nore hordy ond S0~40 nl blood cen be tohon
~ fron gn ear vein a® fregquent intervale. Guinesﬁptga are
leos hdrdy end blood nust be obtginod by cerdtac puncturc,
with §6 attendant rtoks. Hevertheleas, they gre econonte
{tntstol coot and matntenance) ond necd slightly logs
tnunogen, enabling larger nunber to be pocdy

4 logtcal policy e to cerry out an sdoquate trial
in the noot conventent spoctes ond then switeh to cnother
tf the ferot io unproduotives. To nintmizs the nunber of
aninelo being kept one tine, &% 48 dest to dispose off any
that hgue completely fatled to reapond after about 8§ nontho
trountzatione Lf netthor rabbit nor guineaw=piga reopond
vell to the pavdicular gnifgen after an adequate trial,
chickong roy bo tried. Ihese gre hardy and ¢aoy o dlocd,
bt there are difforence in physiochentcal proportico of

thesr gannawgloduling, whon conpered to nannalian gzabﬁlsnsag.

.

Adjuvant and the DPosage of Innunogen ¢  The noge

potant antiscra, arc produced with the aid of Fround’s



Conplcoto Adjuvant?l. Tradt ttonally, cqual voluncs of
antigon ond adjuvant arc nixed together, but ezperionce
ohowo thot enulotons vith a vator phase contont of J0=305
are produced nore casily, are 1oss viscous and sorcwhat

nore fnnunogentics

Othor adjuvant procedures that nay .bc enployed tn
conjunciton with Freund'e arc adsorption of innunogen on
to nicro~particulaic naterigls such as carben, polyatyrene
later and gluntniun hydrozide., In ell cases tho cffect
to probably nediated by phagocytoats of tonunogen=laden
polid naterial vhilc, with aoné of the norc ecstly degraeded
anttgens, protection nay be given againat enzynatic
dogtruction tn upiyg . |

dntibody response do virtually indepondent of
innunogen dogsage ower a btde range, once a certain nintnun
threahold dogo $s ezcecdeds The nininun cffectfve quantity
variss from onc substance to another. Uith the use of
Freund's Acz‘;mwzmbw‘l » Satiofaectory responsé can de obtained
mtth'prtﬁary dose of 100 ug/radbbit and boooter doses of
half the pringry dose, when scrun gldunin o used g8 an
ontigen, Jdf the innunogen té freoly availadble, cnd tf it
ta unlikoly to have any torxfc or undeptrgble agction on the
injocted aninagl, doseo of 0.5 to 5 ng for prinary fnocu=
lation and 0,95 o & ng subseguently (depending on puriiy)




gre nost l4kely to bdo offective., Scarce, naterials or
oubstancca that nay hove undesirabdle side cffeoto (ouch as
tnsuldn/ACTH), nay be gtven tn lower dooagos. Unvanted
bitological ¢ffects of later injoctions will be neutralized
by ctreulating antidbodica.

Bouto of Adninisiration @ Al though Yhe tnnune

reoponoc 88 o gyatenic reaction, the gite at which the
tonunogen 88 adninistered ney tnfluence the predoninant
oite of antibody production. UVith subcutancous ond tntra-
nusculagr tnjcctions, the highcot concenitration of énnunogon
35 found in local grenulonata and in regtonal lynph~nodee
{e.g., the poplitcel gland following foot pad injoction);
after introperitonecl tnjecttons in 'the nesentric nodesy
end folloving intravenous adninistration, in the spleen and

lungs,

dlthough few eritical studics have boen nade of
the cffect of route of adnintoiration on the innune rcgponse
to poor (nnunogens, ovailable ocvidence suggeots that the
sites ney be ronked in decroqgeing order of effectivencos ao
follows &= Lynph nodcs, tnira-arsicular { usually ‘tnto
knee jotnta), intraedernal, tntrgnuscular, tntraperitoneal,
oubcutancous, and finally, tntravenouos's. 4o vith other

vartables, tho sensiblc course fo to socleot g route of



tnjcetion to begin vith and change to another route later

17 unoucccgaful. .

For the aale of oinplicity the tniranusculer route
nay be uoed firat. Uhen rabdits orc tnounized, 0.5 to 1 nl
‘0f enulston should be adnéntotered $nto cach thigh and
uppoy fbrelég. Gutnoa=ptgo should be infected with 0;%’120
5 ol of enuls ton gubcutencously in the ghdoninal wvoll.
Injections tnto the foot=pads (or anywhere tn the fect) have
often beon reconnendod but are to de auvoided czeept a8 o
ncgoure of last resort, since the anicals tnveriably get
very swollen, painful feet and are in ob;Jtoua aigtress for
nany doys oF wookn cs o rosult. Attenpts to ingjoet otly |
enulatono into any part of the vasculer systen ere ustally
raptdly lothal, '

54,35

Pengng of Injections and Bleeding Ttntng of

injeottono ts fnportant in ordor to odtatn the nosinun
response with nininun effort. Since ono of the propertics
of an oily cnuloion ig to ellov a sustatned slov rolceso

of anttgen ouer g period of soveral wecks, the preciico of
odnintotering injoctions gt wockly intervaia fa vithout
valuc vhen Freund’s adjuvent $9 used. dntibody lcvels rise

relatively olowly aficr a prinary tajection rcaching o
pear © veeks loter« Dooster doses should not be gtuon
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carlter then o weeks afdor the firot infection not nore
Sroguenily than oncc each nonth shereafter. Antedbody
titre rise to o naxtoun about 10 days after each boootor
infcction and gnirals should do bled between Tth and 14th
days, ocvoral dleedys nmay be talen during thio tire pithout
affecting the encunt or guality of the antibody.

gth nany of the bedter innunogens, two injcetions
vidh ‘round’s adjuvant ney yield naztnun titres of antfbdody,
howouver, affinity often continuce to sncrcaso with further
tnjections adninisiercd at monthly tntervals. Witk any
P thera g0 a bolfef beood on caporiences that the
©oo? potent antigerg nay be obtained dy giving o courae of
several injections followed dy @ rest for 36 moniths prior

T0 g final boostcr injaction.

Svorage of fnttaorg ¢4 Gencrally, nattve anttsera
are otorcd gt «30 {o =809C, excopt the oncs that ore
tonoddately under teat, of which o snell aliquot, with
pregorvative to otored tenporarily at ¢°C , VUHO ppectfien
that proctons antfocra nay bo stored ot ~60°C tn 1tquid
carbon dioztde ~, Heuversheloss, for goncral handling of
anttacre following potnts nay be Lkoept én nind,

t) ever freecc an anttoorun containing orcool a9 a
bacteriooiattc apent @3 the protoin will be badly
daraged ¢
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83) Lapsd frecasng ts to be prejerrod, Thig can be
bopt agchiopod by freeaing of o scrun in g glass

vooscl vatng C0g , olcohol bath.
t18) Zopeated freeging end Shewtng should be guofded.

tv) Llectrical rofrigerator operating ot low
tonperature tend to unroliable and induce an

elensnt of tnoocurity.

v) Coupling entisors to oolid pkaacé such ags cyonogen

bronida, inprove the atadilidy of ¢he andtdodies.

«liowover, atoring gntitsora in the lyophtllizod state
o nuch botier than freczing ot ~ao°6’. Properly frozoen and
driod antioorg ($.0., Dith o restdual nototure less than

2;) can retoin ccttvity for eztremcly long periodo. .

1eB.4 4seoosment of the Ant!bodtas :

4n antibody $o an tonunoglobulin nolccule geeretded
tnto {he tiossue fluido from lynphotd cclls ohich heuo been
ezpoocd ¢o a forcign aubstances, antigens. Zhe pregonce of
soveral dt frerent entigenie doterninents dn nogt innunogons
rogulio .sn the producition of aevsrci anttdbody populotions,
each originating fron o oingle clone a,f colls end dirscisd
epatnat o single detorninant. Uonce, cvery scerun including

cach blecd fron gn #ndividual aniral, nvot be assessed



*

carcfullye dntibodtes in the oorun gre usially dedectod

by anttpen=anttbody roacdions,

06
Farr's Teat” ¢ The teot uoea antigen labelled

with ¥90d1n0 that $o nized with antibody containing sorun
and loft to equilibrate, JAnnoniun oulphate solution iy then
added to the nirture reoulting in the praecipiiation of
anttbody together with any labellod antigen bound to % .
The pnbound anttgen reratno $n solution. The quentity of
taotope lobelled antigen bound to the eqlt preciptiated
anttbody to then cotinatod by placing the washed preciplinte
in redtogetive counting equipront, Ihio feat $s the neasure
of tho capcodty of antiserun fo bind aniigen .

Procipttin 3,9“97 ¢t If solsble anidtgen rogets to

forn an insoluble antigen=agntibody coiplex, the vcuction 18
tndteated by a precipitats. Ihto roaction noy be cerried
out in @ cgueous oolution or gol. For the proeiptiin roe
action tn gol, wello ere cut fn a layer of ajer in g potrt
dish. Zdntisorun aﬂd antigon solutiono are plaaeq oppostto
cach other $n the wells and aofter agllowing o fow duys for
atffuaion to toke placc precipttin bands will forn where
antigen and enttbody meet in sudtable proportions Ihe valus
07 tho nethod fa that % fo nuoh nore cfmple o performe
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_@gluttnotton waottonga ¥ In thita rcaction the
ontigen (8 part of the gurface of sone particulate naterial

ouch a0 arod coll, bacteriun or perhaps an inorganic
pordicle (c.g. polystyrene latez) vhich has been coated
pith antigens Jdntibody added to g suopension of such
particlens conbincoe with the ourface antigens and lénks then
together to forn clearlpy-vistble aggrogates or sgglutinates.
Tnts teot fo much noro oonoitsve than the prectpiiin toot,

29

Conplonont fizgtion” & The fact that antibody ,

once $t combines with antigen, to gble fo activatc the

cor-gilama'b systen ts uvsed as a way of showing the pregence

of a pariticular gnitibody in a serun.

In a test the antidody, conplenent gnd antigen
arc firot nized togothor and eftcr o persod of incubation
the indicator sysien, anttbodywcoated ghoop coclls, are added,

Ip the rogetion
dntigen * anttbody * conplenent -.—....-)'
Absorption of conplonent on
anttgoneantibody conples has alreedy taoken place, it will
provent the roagctionit=

BBC + gntt-DDC gerun * complenont we-» henolysis.

Thus, ¢ posttive conplenent fizetion teat (presence

of antidodics) &5 tndicated by absence of lyoigs




Zheoe teats are rather conplez to perforn but
they are applicadble to all kinds of antigensc soluble or
‘MO}Ublo_c

FJeutralization Test * Another $nounological toat

used only occasionally by the blochentet $s the "moutrelioae
tion test”. It is applicadle only to biologically active
anttogene, such as toztno, hormones, and drugs and requirce
an anftegerusn that rea;:ta with, and so neutralizes, the

btologically active part of the nolceulc,

Antibody Titra ¢ The tiitre of the antibodies o
gencrally deterntnod by quanitiotive preocipitin wat'ma.
In tho tcat sorica of tubes ore set up, cach containing a
conagtant anount of entiscrun, gnd decreaoing anount of
anttgon, The precoiptiation occurs in each tube, Ihe
protoin content of the precipitate at optinal proporitions
of anttganoam’;tbody; to eotinated.
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1.8 UASGRIALS AUD LETIONS ¢

1.3.1 Uaterials @
1, Chenicals ¢

t) Serotonin ¢ L Light & CokLtd., England.
t3) Bovino oerun aldbunin ¥ Signa Chonical Co., U.9.4,
ttt) Fornaldehyde * Ucrek, Dombay. :
tv) Clutaraldehyde ¢ Filuka Chenteal Co,.
v) Donzidine & Ytgna Chentcal Co,
vs) Tolucnc, 3,4~dttaocyanate & |
vtt) Cehyl carbodtintdo 1 Signa Chentogl Co., 7.9.4.
vits) Foltn Ctocaliou roagent ¢ C‘entzmn Beg. Lab.,Indta.
8z} 4dgar @ Ozoid Lid., London,
z) Freend’s complote adjuvant ¢ Dsfco, U.9.4,
ot) St2tcon oolution ¢ HICO Products Fut. Bonbay.

411 other routtne chenteals pscd wore of 4, 8
grace ¢ ‘

2, Glasguare ¢ 411 glassware used for collection

of plasce wvere siliconisods

3. Anivalg ¢ Albino rabdits ¢ Jorwsgtan otrata.

4, Others ¢ Diaiyoing nevbranc (seanlcas cellulose
ronbranes, aUETACC pore atoe - 24 4°) & Unson Carbide, B4,
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1,92 UB THODS

e

2.3.2.1 Conjuoatton of Serotontn to g Protein ¢

Coupling Procodures
$) Fornaldehyde condcnasgtion @ Fornglcdohydo

condonsation weo carricd out a8 descrided by “anadive end
Shoon®2, veeh ninor nodiftestton. o 100 mg of bovino
sorun albunin tn 0.0 nl of vador, wvere added 2,0 nd of &Y
sodtun acctate, 2.0 nl of 5 £ forceldohyde, and 3.0 nl of
oguoouo gsolution contoining 20 ng of acrotonin crcotinine
sulphate. The nizture vas stirrod at roon tonpevoiure until
a yellow procipiteto atarted to soparete. ITho rogetion vas
aﬁappad os this point by dialyming in neutrgl phoophate
bufsor ab I520°C for 2 doyo. Puring this oporotion the
ntzture got turbid. It vao olarified by centrifucction.
Ptgure = 10 $llustratos the prosuned gtructnre of the

conjugois .

t8) Glutaralcohyde condensgtion ¢ The gencral nethod

degsoribed by Habeabmg

bovsne ecrun albuntn via glutargldohydes Twonty ng of

was used to conjugate aerotontn to

bovine serun albunin and 5 ng of serotontin creatinine oulfate
mere disoolved tn 2 nl of phosphate buffer, pll 7.0, 4 S0
polution of glutaraldehyde was diluted 14115 with distilled
wetor, and 1 nl of it was added o above olbunin=scrotonin

ntzture, dropwise vith continuous 8tirring. The nizture




37

vos. tnoubated at roon tomporature for an hour, during

vhieh 8t turncd yellow., Following thia the reaction

wes ternsnated by the gddétton of 0.1 0l of 1 nolor lyaing,
The reaction nizdure weo furihor tncubated for helf an hour,
and then diolynod agains® phosphato buffer, at 15=30°C por
throe daoyo. Figurowll $1lluatrates the nethod of conjuga=

cione

t41) Azo=lgniing using bis=digzotized l)anamma?

a) Freparation of bio=digzotised benatding
14,66 ng of benstdine (0,079 noleo) ves dissolved tn 10 nd
of disttllcd wgtor contatining 0.9 nd of 27 HCl, The golution

vas coolod to S0, and to this 1 nl of aodsun nitrite
solution vas added (11 ng, 0,45 noles) dropwisc vith
constant gtirréng. 4 pollov colour developed tnnodigtaoly.
The peactton vas allowod to continue for an hour wish
internftiont stirring. Jdliquotos of tho reagent vore ptored
at «80°C,

b) Proparatton of the serotonin conjugate 7

2,85 nl of dtowdtezosised benoidine, prepared as abous, wos
added to 1 S osolution of godéun acetate cooled to 3°G‘.- 15 ng
of serotonsn and S50 ng of douine gerun aldunin wore dissoluved
in. 10 nl of doratc buffer pl 9.0, ond coolod to e, e
biomdtaaotized solution in acctate tos then gddod dropwise

to the above albuntn sarotontin nizture, IThoe pd veo ratntatnod






0.1 nl of tolueno 2,¢~d8teocyanate was edded to $t. Zhe
reaction mizture wes attrrod at 20 for half an hour, and
thon centrifuged to sedinent the unrocacted ditsocyanate.
The oupornatant wvas corefully renoved to avold contaninge~
tton with the ditoocyanato én the film at neniscus, It vas
then alloved to stand for an gdditional hour at ¢ o

perntt any dtssoluved toluene 23,4~ditsocyanate o react.

b) Conjugation of scrotonin to di=3socysnate

trogted protein & Tne gupernatant from the previcus step
was added to the equal volume of borate buffer (pH 9.0)

contatning 15 ng of scrotontn. The rooultant mizturc had

pH 8,7, It wes otirred at 37°C for one hour, and thcn
dtalyzed against 0.1 U annonfun corbonate ot 15-20°C fop

24 houre, to deatroy gny usnrocacted toocyanaic groups on

the conjugate. The colution of tho conjugate wns subscguantly
dtalyzcd agetnst a ncutral buffor at 15-2005' Jor 2 days.
Pigure=14 $1lustratos the method of osynthests and the

progsuned structure of the itnnunogen.

Tre ftuve conjupates thus prepared wore designated
g0 shown belov i=

Bgaction Conjuoato
1, Fornaldehyde condonsation Gl Twl=B34
2, Glutaraldehyds condensation SullTulapbS 4
8, Awno linking using benztdine 507 BDB~BS 4
4. Feptide synthests vatng cthyl S5eBT=EC0DI-BS 4
corbodiintde
5 Cross linking vaing toluena- S5eBTwTDIC-BSA

p,d-dt toocyanats
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C’haracterwm’:sqn of the conjuggtes ¢

8) Protein cativation of the reaction nizturce ¢ Thie

was carrted out by Lavry’s nothodd”, The methoc to based on
the following principle 2« 4 copper tartrate conplox is

allowed to rcact vith the proteins ¢n an alkaline solution.

The proteinw=coppor complez then reduce phosphonolybdatc to

Jorn o blue subotance with g broed gbsorption peagl around 750 nn,

Procedure 1 The following reagents werd uged !
(a) 2i sodtun carbonate tn 0,45 sodiun hydrozide 3
(b) 0.5 5 Copper sulphate fn 1,05 sodtum tortrato.

Beagent 4 ¢ 111 of (b) * 50 m of (o) ;

Reggent B & Diluted Uoltn Ciocalten reagent to nake 1.0 ¥
. (Cormarcial sanple $o0 1.8 1-13,.

%o a protein sanplo containing adout 100 nicro-
grans protein (in 0.2 nl volums), 1.0 ml of reagent 4 vas added,

It was ntzod and allowed to stond for 10 ninutes or nore,
To 8¢ Oul nl of rcagent B vas added and nized rapidly. The

mizture wags then allowed to otand for 30 nénutcs and <he
extinotion mcasured at 750 nn. Fer confivnation ¢ serics of
concentrations of protetno within livit of § ¢o 100 ng wvas

preparsd,

For comparison, o standard proteén bovine serin
albunin was taken and g cgliboration curve was computed
pointing eztinction vo. protetn concentration. <he proitein
conccntration of the sample was detected from the caliberation

CUP UL o
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i8) Fluoronctrio analyats of theunreactad gserosonin !

Unregeted gerotonin was extractcd fron the final
Lovenberg e 104
regetion nizture ustng the nethod ofsCGarlick™ , o 10 nl of

raagction titzture, 1ol of 105 gine sulphote wes added, néxed
and then 0,5 ol of W oodiun hydroztde wes addod. The
precipitate of the conjugaie was oedinented by centrifuge=
tton and the supernatant solution containing the unrcpcted
serotonin was aeparaﬁadmé. Ine aerotontn tn the supernatant
was assaycd fluoromeiricelly. IThe fluoresoence of all
supernotants was negsured diroctly by setiing the Speotro=
photojfluoronctor at 0 agnd 100 units of fntensity, using the
blank soluston ot MJ)‘ maz. 295 and 880 nu. The concentrao-
tion of 5-BT in the gonples was deternined fron a §tandard

orgphe

Holar ratio of oerotonin to albunin was calculgted

using the fornula

_(30 - Sg) X (4) .

4 X (8)

Unpere ,

8 & lolar rotto of serotontn to clbunin.
S0 = Opiginal anount of S=HT takon.
8¢ = Lgtinated cmount of unconjugated S-HT,
{4) = Uolecular weight of B34,

(3) = Uolcoular wotght of S=HT,

A = Original crount of BSA.



'i48) Spectrophotonstrio analysis ¢

Spectrophotomctric studtes vere nads oo
described by Frecdran gf nls.ea. The cotinotion cooffictent
of the conjugate and control protein was deternined ot
878 nu. and 295 nu. woing o spectrophotonetor, All
golutions were prepared $n boratc buffer, pH 8,0,

The relative concentrations of protein end |
serotonin residuco in the conjugate were celdulatod fron
the fornula propoaed by Frecdnan g3 _ql.%, taltng &f’w of
S5-4T, aqnd BSA gt 878 nu a5 143, 6,8 ond ot 295 nu g8 114

and 1,43, respootively,

1,3.2,2 Imnuntsation into czperinental aninalo ¢

Innuniagiion ¢

dnttbodtes wore produced in nalc healthy redbbits
wvetghing 2 kg, using threo serotonine-aldunin conjugaicso,
nacely, SeHT=BDB=BSA, SeHTeG,B94 and SeHI-F, DSA. Bight
radbtte weré used jor each antigen. In all instances,
prinary injecttona contatned 1 ng and booster doses 500.ug
of cach of the gppropricte innunogon. Aguoous solution of
tnnunogens were c'au.lstftoé 'z?tth equal volune of complete
Freund’s adjuvant, prior to the tnjection. Prinary
injections consilatcd of & nl and booster tnjoctions of 1 nl

of the innunogen cnulsion. Following procedures vsre




gdopied for tnoculation of the innunogens.

105,

1) Uultiple tptradernal Snoculation
frior to the tnjeétton, the b-aéf:a of the gninale
were shaved and dfainfected ustng 705 aleohol. Ustng a
tubcreulin oyringe :;ud g rigsd needle of 21 gauze, 10 tnjoots=
tono ogeh of 0.1 nl verc nads in the gkin over ti.fw whole.
shaved greg of the back.

2) Tootmpad tnocmlaston?® s
Ustng tuberculin syringe ond g fino necdle of

26 gauze, 6 injoctions of 0,25 nl vere nado $ndo oll four
foot=pads. '

_ Footepad tnoculation aglong with nuldiple intre=
dornal inoculation was used for primary fvounization in all

Casel

3 Intranusculer tnjoctto;x‘ws :

Thigh nuseles of hind linbs vere enployed for
all booster tnjeotiona. 4 suitable arcg of thigh nuscle
vas shoved and disinfcetad prior to the injection., 0.5 nl

“of the enulston containing the deaired aguount of conjugate
was ¢njceded Ento the nusscles of coch hind 1inb.

Boostor injecotions gt nonthly intervals were
gtven until o high titre of antibodics was ctiainod .
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Colloction of imnune pz_asw.ng‘m?:

4n$nals ware bled 10«14 days after bdooster
tnjectiona, Following nethods were usod for the collecton
of blood froun tnnunized aningls.

1, Ear votn puncture ¢ fTne 1gteral norgin of o
ear was dry shaved, cleaned with 705 gloohol, costed with

vasclline and wiped frec of cxcess with clean gauze. Heat
was applied locally on the ear by ncans of incandescont lamp.
4 Zongitudnal tncision of 2 nm vga made tnto one of trw'
norginal veina. Venous redurn prozinel to the cut woo
conpregacd to osaist flow of the blood. The dlood was
collcetod tn 155 EDTA solution. The nethod was employed

- for ongll trial bleedings of S=10 nl,

2, Hegrt puncture ! 4 gningl wes restratned on

a table with the flonks exposed. The thorecic aree vas
cleaned with 705 alcohol, the exccss being remoued vith
sterile gauze, The heart beats were palpated with ntddle
finger vetted with alcohols The cage was p‘enetrdwd at ic
the gite where heart beaw'wara Jelt noat proﬁtnen‘&lym The
necdle was gdvanced in the cage ebout 3 nm until it treno=
nisted the hegrt beats and the blood was renovsd by applying
sltght nogative proasurc. The blood was collected in
ptltcontzad glaso bottleo contatntng 1S LDIA to a final
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concentration of I ng/nl. The ncihod was used for occcastonal

blocdings of C0=50 nle.

8. Zerninal bleeding ! The gninel wes anacatheitzed

by tnjecttng soditen pentabarbitone 50 no/ly body weight,
¢ntraperttoneally. The anasesthetized oningl wey dttached

to a aniunal operation table ond tho throat region wes shaved
frec fron hatrs Jtrotehing thé okin otde wgyo, o tncision
vas nade to the loft of the traechea. ¥Fascia vay carefully
cut open and nuscles wore separaicd to visualtze the caerotfd
artery. The artery vas clanped and canulated with vilicontzed
glass ariery conula« Uhon the clonp was relcgsed, +he blood
atrearod out froo the open end of the canulos The blood was
eollected tn bDT4 polution until the flow was ccesed. 4
nazinen of 180 nl of the blood was collected from cach
aninal, The method weo seed for fingl collectton of blood
fron the aninmele which had ettcined high titre of antibodica.

08
Soparation of PZ@&MI 2

The blood obtatnod wao cooled immedigtely and
centri fuged at 2°C tn plestic tubco at 1@00 PeDelle fOT
15 ninusteg. The supernatant pas trensferred to nev tubes,
and the throndocytes verc gseparaicd from plesra by contrie
fugc;'bion ot 7000 r.p.na, for 30 ninutes in o veforigersted

- centrifuge. She cnitre procoss of plasna scparation vas
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perforned using atléconized laboratory glessbarcs. The

plasna thus obtained wes otored at =20°C until uso.

2eS. 848 5'216#36#8 rization oLﬁhe _@tthﬁdiﬁﬂ 4

Detaotion ¢ Anttbedtes in the plasma were detected
by agar gel dsffuston ncthod oo descrided by anhtferlonyms.

Principle ¢ inen an gnttgen and {19 specific
anttbody ere ellowed fo diffuoc touards cach other in ¢
gellified nediun, procipttin line $s fornsd.

Uothod 1 155 ggar was prepared by heating &% In
nornal caline, The agar wos ,rtzﬂeréd rot through nofst
cotton and fto it sodiun azidc ¢n final concentration of
0.15 vas added as preservative. The 3 ml of the agar vhile
8t611 in 2iqutd condition wvas layered carefully on oleaned
dried nicroacopic altdes. Ihe agar vas allowed to set ab
20°C and wells wore cut in % using o siandard torplcts
The molls had constant Cigraetor of 3o nn and ntor-Dbore
gap of 3o m. Using ¢ fine capillary pipetie nz;ﬁw innune
plasra was placod in the central voll and Oul faolution of
entisen tn phosphate duffer pH 7,4, tn the surrounding wolle.
Tho altdes thug prepered wore incuboted for 24 hours in o
potrt dish contatning bolls of motot covion o facilitate
asffuoton of cntigen and entibodies.
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Aptor full dsvelopnment of pracipitin linecs, the
cgor vos vashed for S-4 deys with nornal scline 6 repove
enroacted antigen and entibodiea fron the properadion.
Finelly, the gel weo weohed with dissilled vator and dricd
to ; thin f31n tn hot atr-oven. The precipivin linco vers
then statned vEth 0.5 5 4ntdo dlaok 108 in neihanolwacctic
aosdmpater (€0130150) for 10 atnutos T, Lzcess statn wes
renoved dy washing with 155 geetic acid solution, Final
washing vas dono with Sl glycerol vhick preusnts acer fron

eracking.

She precipttin rcaction tn agar gel was perforned

for following studieg i=

a) Control gné czperimonial screening of plaona
for the presence of antibodies. For ezperimoniol soreening,
plaste from incividsal trnmunized rabbiis and corrcaponding
conjugetes used for innentrotion vas u00de Control otudtes

pore perfornsd satng plesna obtatned fron nornal Pobbitd.

b) Creso reactton of tho tnmunc pleona LR Ghe
carrior protcin, bovine sorun albunin.
Tre nattve tonunc plasne wes placed in the
contral well ond the bovine serun albuain e 0410 solution

tn phosphate buffer, pll 7.4 , in the ourrounding wells.




¢) To otudy spectfiobty of the aniibodics for
in the fnnune plasna for serotontin

£rinciple ¢ The gnttbody population raiscd to
the carrier hapten conjugate can be rendered opect fie to
the hapten $f anitbodies <o carrter which oross rcact, agre
absorbed out,

.....2&2.4 ¢ Tho antibodies iv the carricr, boutne
serun albunin was absorbcd ustng the following ncthodz'u

To a series of tudes containing 0.5 nl o) sndiluted
plasna, 0.5 nl of two-fold sortally dtluted 0.2 & bovine
serun albuctn oolution tn dborgic duffoer pl 8,0 was added,
The tudca wre then mcubatedv Jor 1 hour gt 8¢ gnd for
2¢ hours ot 4°C. Reoulting precspstatos wmore contrifuged
and auporngtantas teated for opecificity to the congugata
along on the ggar gel. '

Antibody tiire ¢ Tho gbsolute amount of the

antibodics ¢n the plasnms was deternined by Quantstatsve

prectptitn roacts on‘wo

£rinciplo ¢+ Vnon anttgen and anttbody are present
in optinal proporttons , all of the antibodios capable of
Jorning procipttato get flocculated,
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Ugthod ¢ To g 0.5 nl of undiluted plasma in a
aerios of tubce was added V.S nl of two=gold dilutions of
the conjugate SelT«BDB«DBSA, The tubes wero then $ncubated

at 57°¢C Jor one hour and at &e for 2 duys. The tube ohowe
ing r.zazimum prectpitation was taken optinal for the procipie
tin tosts The precipitate was centrsfuged out and washed
nith phospnaﬁc buffered saline twice to elintnate serun
proteins trgpped in antigon~antibody aggregate. The washed
precipitate waaA analyaed for niirogen content by Ljoldahl s

mthod’tw.

The procipitate vas transferred to a Xjelcahl's
Sflaslk and to §¢ veo added a pinch of digeattoﬁ ntzture,
9 nl concentrated sulphuric agcsd and sone punice stone .,
The flask was hoatod on o low flame until the ntzture turned
yellow and then heating was continued on high flane gntil
the nizéure ves almost colourless. The flesk was cooled
and the contenta were diluted to 50 nl, Two nl of the diluted
ntxture was heated with 10 nl of 10§ NaOH in ¢ round botton
flask, 4nmonta cvolued was agbsorded tn 5 ml of U/70 HySO,.
The exccos of actd was then back titrated uoing U/70 UgOH
and Taohtro indicator. &nd point was change in colour
Jron orange to groen, Intttally dltetillod waeter and sodiun
hydrozide woed in the nothod were asoured froe from nt trogen
inpurity using the sanme procedure. ITwo nl of annontiun sulphgte
solution (0.8 ng ¥/nl) was uscd a9 a standard for conparfson,
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1.4 BES UL TS

1, The Conjugotes ¢

a) Colour, Solubtlity, €3es ¥ The conjugates of

albuntn to eerotonin propared by using big~diszotined
benztdtne as @ rcenent, were dark broum tn colour. Aftor
diglysis ond lyophillization when the oconjugated product
was resoludblized tn nornal saléne, $t ozhibited olbpht
turbtdity.

The conjugates obtatnod by glutaraldehyde and
fornaldehyde regottons were light yellow in colour, After
lyophillization the conjfucates could be completely reoolublized
in nornal salinc,

The conjugates obtatned ustng cthyl carbodiintde
and tolueno=3,l=d8is0cyancte as rcogents were insoluble in

nornoal seline and were not uscd for innunization,

b} Protsin content ¥ Dyrtng conjugation rcactions

and the parification procodure there wgs loss in the prodetn
content of the reaction nizturcs (Table 2). The highes®
yield of the soluble conjugaied prodused wao obtained with
bio~dianotized benwidénc cross 1linbking reaction. The
cstinated protein concontration in the purificd BDB rcaotion
product vas 97.55 of the original protein tal:en.
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¢) Sorotonin=protein molar ratio ! Fron wultra-
violet adsorpdion data of BSA«0u5+HE gnd BIAel=5-HT conjfugates,

ttwas concludad that coupling of serotonin to the protein
carrier had oceurred., The opiical danattylbf both the
conjugates were in excces to the optical density of bovine
serun glbuntn ot 278 nu ond 205 nu (Tadle 8). ZThts ohsgfe
tn aboorbancy for the conjuoates vas cupaséered to tndtcaﬁe'
¢hat serotonin had been covglontly bound to the carrier
protetn, f%einunbar of serotonin groups per nolocule of
bovtne‘aewun olbunin as deterninod by the fornula of
Frecdnan gf al-ag, ware 32 and J5 for SeHl=GwB34A and
SelTuwFalSA éonjagaeaa regpectively.

v ortginal concontratton of scrotonin in BDB
regction nizture wes 18 ng. At the ond of the reaction
when énreactad‘seraeontn ves negsured speetrojluoroncirically,
only €.25 ng of it was recovercd. From thie, ¢ vas cosuned
thgt the unrccowvored anount of serotentn haod got éonjagoced
with the protein bovine scrun albuntn. Bascd on this
acaunytiion calculeted nolar ratﬁé of acrodonin to albunin

pos 644,

2, Innuntazgtion and collcotion of the dlood ¥

During the couroc of innunizatton the rabbits

deycloped ezpeceted adjuvant arihritis (tnfiannatory locatons




a
(3

tn jotnts) and the adjuvant granulons ab all olice whare
adjuugni=~ antigen® ntzture was tnjocted. Uhfortunagisly,
tn four cases out of Gwoenty=four, olinjcal abnornaliiies
during the innunfzation period were so nuch edvanced that

the aninals got to bo gacrificed.

Ffolloving complotton of tnnunizetion sohodulc,
individual bleedings fron the rest 18 rabbits were teoted for
the precoence of antidbodics <o the appropricte Innunogens.
dgar gol dtffuston nothod o doscribod by Cuchiterlony vos
useds Frecipitin lines wero Ceveloped $n all the caoes.
Jopnal rebbit plasne talkon cs control ohowed no precipitin
ltnes for the conjugates. Fron thio,it wes concinded that
all the rabbits tnnuntged vith serotonin~gidunin conjugatee

o

have produced antibodics o it.

$ho pleona obtatned fron rabdbbits tnnunized with
DDB conjugate, exhibdited the moot oignsficant procipietn
reaotion, The picctptttn linco on the aper gel contoining
undiluted BDB plasng end 0.1 55 solution of BBB conjugete
in agdjacent wella, could be odaorved vwithin S0=-50 ntnutes,
Thgs Indtcated thet conparatius antibody tftres were Nighest
in the radbbits $nnunizcd wtth BRB conjugatec. Desed on thie
obocrvation only the rabbsto innmunized with DUD conjunote
pere bled for the want of antibodics.
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(1) Uunber of raddtto bied  wes 7
(tt) dverage dlecd fron cach radbtt. 190 ml

{tt1) Total volune of $nmune plgsna
obtained sew V e 400 1

8, Zhe Anttbodico #

a) Spoctfictiy to scrotonin ¢ Absorption of the

agntiscrotonin plasrng with the "carricr protin, bovine gerun

albuniny, resulted in the total removal of antibodios to the

carricr, Ao shoun in the figure|5-16, tic aboorbed anbie

sorotonin plasng cxhibitod speetficity for scrofonin on

rogetion with SeHI=D08-034 conjunete ond did not rsaot
with the corrizr protcin. .

b) Absolute gnsibedy sitre ¢ Thc guantitasive

precipitin test vhen perforned using 0.5 ol o) negt antis=
oerotontn plesna and two-fold sorial diluttons of 0.1 i
solution of 5-HTwBDB-B34 conjugats, czhibited vicibdle

turbi dtty/floceulation in all the tubca, The tude containe

tng 0.5 nl of plesng and 121 dtlusion of the conjunate

ghowed the mazinun anount of the flocculation. Tho flocculated
ngterial from thio tubo phan analpyzud for nitrogen contentd

by £jeldahl’s nevhod shooed the nitrogen wvalue of 1.14 ng/nl.
The gntibody contond of the plosnmo calculated fron these

results wes 642 ng/ni eczpressed as protetng



Fige 15¢ Detection of antibodies ©o 5«87 by agar pel

di/fusion oo I)e

4y ® Imnune plasng j 1,4 = Normal saline 3

2,8 © 5eliT, protein confugeiey
5,6 ® Dovine gerun albuming ® Fpogipitin 1in6d.

Fipe 10 ¢ Hsteciion of antidodies to S«i1 by agar gel
difruston teat (il
4y = Absorded tmmune plesnay 1,4 = Sornal saline)
2,8 = Selil, protein conjugatey 5,0% Jovine gerum aldunin;
& Fpogipitin Lincoy
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TADLE- 2 t Conjugation of serotonin to albunin, original
and cadinatod protoin in purified hapicn prodein
conjugates.

Sr.lo, COUJIDATE Origtnal protein Eatingted ,
conce tn rcgction protein conc. » logs

niziure in purified
confugated
C, broduct.
ng/nl ng/nl
1 SeBP-FuDil 5.0 1,20 26
2 SwllTaGubY 4 1.0 0.550 65
;] SellZwDDDeDS A D60 1,95 2,5

TLDLS- 33 Conjuration of sorotintn o glbuntn, cotingle of
sorotonin=-albunin nolar ratio fron spccetral

enalysis .
Conjugate Optical Optical Uples of serotonin
density dens $ty per nole of albunin
378 nu. 298 nu
E8 feCuGuHT 0,230 0,150 | 02,88
Dovinc sorume 0.05 - -

albunin
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1.5 Drscussroy

Inportance of ultraviolot gbsorption spcetra in
deternining the éoncantratian and siructure of chentcal
ponpounds 36 quitc g nuche Holar aboorptivity is 8
charactertistic of a conpound, Any shift in $ts value
tndicateo nodiffcation n the structure of the compoundiid,
Fron tho ultravtolet agbaorption value of the bovine serun
albunin and its sorotonin confugates (S-HIwFwB34 and
S=HTaG=B34), 1t vas concluded that coupling of the serotonin
to the carrier protetn had ocourred. Ihus, vheregs, the
optécal denotty of B34 at 278 nu vas 0,05, the optical
density of its confugates was 0,150 to 0,165, This shift
tn the absorbancy o the protesn preparation was constdered
to be indicatiwe of the gerotonin nolocules had been
covalently bound to the albunin.

Junbor of noles of 5-HT attached por nolecule
of albunin vere calculated conoidering the conjugates ao
binary ntziure of albunin and S-UT, Caleulations done

86 rovegled 92-36 moles of 5-UT

uaing the fornula of Freonan
per nolecule of albunine Howsver, these calculgtions were
conalderod gpprozinate a8 they were besed on the gasunmption
that spectral properttas of albunin and 5-HT had not changed

durtng conjugation.
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Sintlarly reduccd anounts of 5-HT recovered
from bite~diazoticed bensidine reaction, indfcated that
reaction of S-HT with aldbunin had occurrecd. ZThe coloulated
ratio of serotonin to albunin wes 96¢3. For the calcula-
tton purposc it vas essuned that all unrecovored serotonin
had coupled to the protein.

Frasknel~Conrot ot _q._;.l’w'mé have studied
cxtonofwly the reaction of proteins vith fornaldehyde,
They obscrved that the first otap in the reaction involics
the frec agnino groups with the fornation of avino methylol
groups which then condonso with other functional groups |
(cugs, phonol, tnidamole gnd tndole groupa) to form methylens
dridges. Hencc $% wos gesuned thot in fornaldehyde conden?-
sgtton reaction the point of condenagtion of fornaldehyde
1o ¥ of the indole nuclous of serotonin (Figure=10) .

It has been showun that dlozontun derfuvative of
benatdine predontnantly reéacts with arometic compounds
contatning powerful eleotron relegsing groupans, Zhe
coupling takcs place para to olectron relcasing group via
electrophtllic attack. Un thio dasts it was presumed that
tyroaine and Mm‘;i-dzné anino actda of protein and sirth
pooition of the erovatic ring o) seroténin vere tnuvolved in
bte~digzotized benoidine rcaction (Figure~18, p.4t J.
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The reactton had the gdvantege that natn nmetabolic sitos
of acrotonin such a5 phenolsc hydrozy group and aléphatic
anino group, were poosidly not diotoricd by the roagent,
Thto cspect to toportant because the resultant gnitbodics
ore woually directed against the noat¢ ezposed part of the
molecule ond tt s coscnital to kecp eaposcd thase groups
to davelop anttbodles speciffe $o S=HT,

Glutaraldehyde 85 an ezxcollent cross linking
agenﬁzm. Ito nochanien of rogotion is anclogous with
Jornaldohyde . Habaeb&?&lamg havo ohown that it tg vory
reacttve towards the Netoerningl anino groups of peptides
a3 well eo the eanino groups of anino acids. IThe sulf-
hydryl group of cystoine is also very reactive with
glutaraldehyde, Thits suggested that in glutaraldehyds
condensation rcaction, reaction had occurred predoninantly
ot  ~anino groups of lysine and aliphatic antno groups

of serotonin (Wguré-.u, Ped0 )

 Eztenstve loss of protetn in formaldshyde and
glutaraldehyde regetions con be af;trtbisted to =
{t) Procipttation due ¢o cxtenotve polyncrtzation of the
bovtne serun albuntn ; (43) Denaturtzetion under ezporie
mental condttiona and ($it) Loss by hydrolysis during
ragetion a9 well a8 during dialysita.
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s

411 the throe conjugates vsed for fnnunization
elictted producdion of antidodica &n the robdits, ad borne
out by tho reoults of {mpunoediffusion on agar gels. hia
{ndtcated confugation procedurc, innunization schedulo,
aninal specien éhoacn; adjuvant used were qpproprigie and
conplementary to cach other for production of the antibodiea.

he tnnune plaesng vas rendercd specific to
sorotontn by simple absorption with the carricr protoins
4 ezpac:bad the absorbed plaona e:—:htbwed opecifictty only
far'hqpﬁan‘aibmm conjugate. ZThis obviously indicated

that ionunc plasna contaoino agntibodies specific to serotonin.

Antibody titre is the indicatton of the gmount
of antibodten a8 noles or ng. I or ng protein present
per nl, of original sorun. The wvalue i6 tndicative of the
fnoune rogponse of the. hoot producing anttbodics. The bost
nethod to doternine #g ¢$o precipitate the antidbodies in
¢ acrun undor optinal conditions. Yuantitative procipitin
teat ts upod for the purpose., 4ntibody titro - Jor fonune
plasna to 5-HT, aa dotormined by quanditotive prootpidin
teat vay 6.2 ng/nl ozpressed go protein, Howsuer, this
represcnted conbined value of antibodics to the carrier and

antibodiecs to the hapien.
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dntibodien to gerotonin hauve becn produced dy
othora, JThese guthors have conjugatcd the hapton fo
anttgonte protein uttlizing nainly aronatic ring ond
aliphatte anino group of sorotonin, (Figure«8, p.2l ;
Figure«9, p. 2% )«
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8.2 INrrRobUverrIonN

The advent of proparing anttbodies to varioun
drugs and bdiological ocubotancos has led to crtrencly
spectfic and aensittve quantitation of these substances,
Hopever, tho usofulness of thaoc antidodies should not ond
wtth assay nothodss Uith dégoxtn anttbodics, Sntth‘gg.gg,é
have demonstratcd that antidodiocs can de used clintcally,
to reverse the scwere life threatening intoztcation of the
drug. <he analgegio effoot of norphine con be docrcased
by active inmuntration of nice agatnst nonphtnazz?.
FG?'?G"‘G.@AZ.& hove shoun that antibodies directed
aoainat prostaglendin can tnhibit the tnj!amnaﬁory reacttons

in which they are satd to d¢ involuod,

The spectfiotty conferrod on theoe proteins nabes
tjen invalucbdle pharnacological agents for roscarch tnto tho
nechantsny of action of phystological and pharnacologtoal
substancos, Freparation of entébodics ta S-UT and their
use for innunopharnacologtcal studics have been desorided
by varsoun authoras’lla} The poostdtlity that sone of the
egperinental inflennatory conditions in vhich tnvolvenent of
S5«HY t5 unclear, can be clarifted using antibodics to S=HY
a0 phornacologtcal agent propoted us for the folloving

work =
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2e2 LITLRATUBE REVIRU

2,3,  Fhysiologtical role of scrotontn #

Ths indolealkylontne, serotonin, has been a
Savoured blogentc nedictor for research in recent ycara;
This téllargely due to 1ty ublquitious disiribution in
nature and due to $to ftnvoluvoment in vartous‘vttal-phy-
stological processcs of namnalian tissuce, In the brat#

tt tg consldered gs putative neuroﬁrananitterlig An

’
aaso;tatton has been nade betvecn serotonin and enotional
aﬁabtltﬁylw, Jozsvea‘!'?‘z has gsasenbled conatdcrablé evidence
that Lt la thahdetermtning transnttter fnvolved in slow

wave and paradortcal eieqp. In gestro=intestinal trab%

it 8o belteved to be nvolued #n phystological mechanfsme

of the peristalitic ref!aseezaa; Dy to the fuct that during
clotting there fo relcase of serotonin, it hao been

sugges tad that 8% has role tn verious aspcots of codgula=
ttonlaa. Brspamariaﬁ has suggcotod that 8¢ shouvld bo
constdored a9 g renal hormone foportant for rogulation of
urfne flow t¢n nornal cend pathological conditions. But the
nost inportant §s {te role in inflennatory ond onaphylactic

155,126

157
reactions, Farrat and louley have asoendled

congfderagble evidenca that tt i the deternining rodigtor

involved tn inflamnatory and angphylactte reactions in

rodents, UJuch confuston renains regerding the folaﬁzonahtp



of ¢t wiih histamine ond prostaglanding which are also
released during infloomatory reactions. The gtudies have

been made utilizing phormacological agonts sueh as neshye
sergide, =Brono-L3D, Corpound £8/80, Begserpine. unfortunately,
these agents are considerad nonapecific gnd there Lo no
valtdity of the conclusiono reached. The recent gduvencenment

~#n atudying tts role in physiological procepses, ts o use
antiscrotonin antibodles as spectfic pharnacolonical agent.

Its phystological role in central nervous ays%em5 and tn

gastro=intzetinel 0’9638118 ts being under study with antse
bodtea opectfic to $t. Here, gitenpt hes becn ngde fo
study snvolvsnent of serotonin in geute inflanngiory

conditions in rodento, using anitiserotonin antibodios,

Se2s 2 Inflonmation 1 Beatc concepts ¢

(i) Acuto _and chrontc inflannation & The torn

tnflannation #o dorived from o latin verd 'tnflanngre’ vhioh
means 'to burn', 4o carly os 38 A.D,, Colsun, firat
explatned four cardinal signe of tnflannation go local rod=
‘negs, heat, swelling and pain., In tha recent tinos,
inflannation te defincd as the response of.zivtng tisguo
(ntero-ctroulation) to locel tnjury which leads to the local
acounulation of blood cells and flutd. The overall process,
cvaluated agatnot the broad porapcetive of cvolution, 9 o

uae ful one. It has o prinary signtficance of defence against
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bactertal tnvasion and injury.

Broadly, the phenouenon of inflamnation can be
differenttated as acute and chronic wvith the following

sallent features @

a) The goute response can be brought about by on

b)

¢)

a)

tnnunological mechanian, but ity principal
charactertstic 1o that it can be elicited by

any $njurtous cgente

Although the acute response its, basically,
stereotyped a slight nodulation, dependent upon
the Gnjursous agent nay be cxpeeted,

The chronic form reprosonts, in mast cascs, an
innune regponse with lymphocytcs and plasna vell
predoninating $n the tnflammatory rcactions In
sone tnetances when the drritant $8 non-antigenic
such as liptds or an insolubdle foreign body
nacrophages prédoninate. '

Genoraelly, polynorphonuclear loukocytes and
nononuclear leucooytes arc observed fo be
associated with acute and chrontie forns
rogpectively.

(1t) Ocdenatous agents and Inflanmatory agents ¢

The trritents which only elfcit ezudation of

oedena flutd dut no cellular tn filtration ere deoignated os
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oedenatons agents, On the other hand the {rrttants which
elicit dboth nobilization of tnflannatory celle gnd tissue

oodena are colled inflanmatory agenis.

Oodona resulting fron the tnjfcotion of vedengtous
agents 49 spoedfically itnhtbited by thefr respective gntge
gontat (e.g. serotontn ocdona by methysergide) but not by
antiinflannatory agents, Conversely, oedena $nduoad by
tnflounptory agents 1o inhtbited by antitnflannatory agente

(a.g. carrageenan cedena by salicylates or tndone thacin) .

Finally, in defintng agents eo boing oedencgene
or dnflannogens it to $operative that the gpecics and pite
of srritation be spectfied since, for exarplo, biogenic
antne sorotonin s a powerful cedenogen tn raeito vhorcaes in
rabdits it fo tenwiincs lcss aotiuvd,

4 wide vartoty of the puboignecs such gt carrggeenan,
Faolin, dextran, have beon described o3 fnflannogen of the
rat hind linb and pleural cavity'ma’ iw, It to the algal
polyoaccharice, corrageenan wvhich te nost widely enployed
co $nflannogen for pharnscological m:zaatigactonaim. The
oedeng produced by this agent in rot hind pan fo diphasic
and rcoponds to standard antiinflanmaiory agents. Ihe

nechantens for ttn phlogtotie offeots are not well undoratood.
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The nedtetors guech ao hiotgnine, scrotontn, bradylhinin
and progstaglondins have becn atBributed roles for the
effccta in quaaﬁsonwg. Uhether thess nodtators have
individual, sequential or potcntiative offect, tg undor

tnvestigutions.

(tt2) douts Anaphylazis (av_tnflannatory reaction) &

The depootiion of antigon=antidody conplezca
(trnune complezes) on magt cello $n the body to asooctated
with an inflanngtory reaction ranging fron @ more incroese
$n vasculgr perncgbility to scuere hgerorrhagic and necrotis
ztng leston. This allergie reaction eo called acute
gnophylazis $s the type of acute infiaunatory process. The

mchantem'undarzymg the procegs to @8 follows I=

Trhen an toownc systen of o $ndividual (0 czpoged
to ¢ nesofwe doge 61’ antigon, $t¢ praducaa aniibodiea.
dnong the large population of anitbodics, sone bolong to
IgB cleso (reaginie anttbodics). The Fe portion of thoso
globultno have affinity for tissuc neod cells and following
ooniact, t?w gloduling get fixed on tﬁcn. Vran the tndividual
e rewgzposcd to the asane 'am‘;tgen, interaction of $¢ vith
regginic antidodies at most cclls soquel th an an&phyzcctic
reaction. The proceso tg fectlitated by rolcese of nodiators

such s histanino, scrotonin, bradykinin, ShS<4, In rodents,
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prodontnant aenong those nodiagtors are htotanine and
serotonin. Thesc aninco induce transiont enhoncencent
of vascular perncability and celluler (snooth nusoles)

contraction, lcading to vascular loakage, hacnorrhage
angd thronmbostso.

(tv) Hedtatorg ¢
Endogenous chemical ggents vhich are
a) deviuved from the injured tfoonco 3

b) denona trably present during tnflamadtory

reaction and abasont when the roaction has
subgtded; ond

¢) con be inhibited by ¢ gpoctfic antogontat,

legding to dininution of the aspoct of
tnflannatory regction for which £t fo -
recapongitble

terned go nediators, ZThe depletion of tiooues for the

- particulaer nediagtor lcads to dininution of $nflannatory
responst.

ledtgtors of the acute tnflamnatory reactions gre
classtfied into twg nejor groups =~ thoge derived fron plasng
and those derfved from tissues. In plesne there are fwo
najor nedigtor producing systens « a) the Kinin systen ;
b) complenont syoten. Frecdoninent mediators of the kinin
system gre - bradykinin and Lalltkrein. On the othor hénd,

nojor nediators of complencnt syaten gre 03 and Ug jragnents.
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The tnportent mediatora derived from tiosues aré = VA=
active aninca (histanine, serotonin), actdéc 1tptds (alow
réocttng substances of ancphylazis, prostaglandzna), products
of lymphocytes, subotence ¥, end cyclic AUP,

Anong these nodigtors histanmine and prostaglonding
gre potentially responaible for increased vesculer perneabi-
1tty and chernotaris of leukocyics. Bradykinin, subotance P
gnc serotontn arc congtdered sclective mediagtors for
vascular parneability effects, %he complement componcnts
Cg end Cg are sclective potent chemotactic factors. The
recent roport suggeets that biogenic emine serotonin has

charotactio aetivity too.jsj

2:2,3 Inflanration ¢ Uigtopathological aspccta ¢

Tne procecgs of acute tnflannatory rcactiona is
characierized by the evendts ouch cs vescular lcakege of the
ocdena flutd and inftltcration of the leucocytes at the
affected sttes. Although the wvhole proccoss {8, besicelly,
stercotyped, a alight degrce of modulation occurs in theoo
cvcnts, depending on the tnjurfous agonts The process s
tnitiatad by injury sveh as (3) physicel streso (heat,
srauca); (1t) chentcal srritanta (actds, olleli, turpentine
0i2)s (1i1) bacierial and viral énvaston; (tu) imnunolo=

gtcal rcactions (anttgcnvanttbady reaotions at neot c61ls).

3
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1. Vgscvlar leakage @

It s the crudation of the plasna fron inflonmed”
nicrogcopic weasels vhich bdeoone leaky without being totally

disrypted, The Plasna seeped out contains nuch of tho bloodv
components except £,8,C,, 7,8,0,, platelets, collotdal
material end large nolecules as that of lipoproteins, The
nein permeubsléty barrter ts the endothelfunm. dnong ‘tfw
cellular nccianisns that mey caquse the endothelial layer to
leal out, followings have been suggested,

(1) Forngtion of tntracellular gaps by cndotheltal

contraction @

The blogente nediators guch go serotonin,
histanine, tnduce ultrgstructurgl chenges leecing to
contraction of endotholiael cells of mtcroctrculaﬁtonzag*l&EL
£he proceos of thio phenomenon can be described g ¢

{a) bulging of the ccll body tnto the luren » (v) a change
in the ohape of nucleus from ovel to rounded, {¢) oppearance
of nultiplo folds in the nuclear and coll menbdrane and {d)

contraction of ¢the nyofilanents and gopeagrance of an intere
cellular gaps on onc or both 51669,

(2¢) dranscellvlor leckage ¢ It gppoars that there

¢zigd dnall canale in hornal endothcliumiad. Under pathoe
logical conditions thetr size and/or number increases apd

s g conscquenca logkage of plasna follows.
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(333) Unzipping of the endotheltal junctions ¢ Inep

tissuos are ezposed to relativaly nind stress, a9 produced

by heat or trovna, leaks oftsn gppear betwsen encdothelial

celia‘zw. The proceso s esplained g8 physical (nechanteel)

rupture of the deliceie endothelial junctions lcaeding do
detachrent of the ccllo.

The otiher vory important facot of vas:.;u.zar 1oakagé
to the functional patiorn C.g., i%s doveloprest with tine,
In gsone ceoses there 1o g bdurst of t he crudation fiuid
inpediately folloming to the injurious ecgent and lasts for
a short pertod. Jto avergge duratton io of the order of
15«30 ninuies and 'sérucwrally $t ozhibits high gpceificity
for venulos (100 1y dtanctor). The reaponse io clained by
the gutocotds suoh as sorotontn and hiotanine liberated

tn the injured areal‘?s.

In gome other cases where phlogisite agents such
¢S carrcgeenanw‘?, turpeniine e ond r:aolin'wa cre cmployed,
dolayed prolonged iecalage ( of onset of few hours and duration
fron few hours to doys together) ia obscrved., The leokage
ts predoninantly fron‘tna cagptllerico of the injured arcas
The theorico expleintng the phonorcnon are still innature,
but it to belieuvcd that prostaglondins ere posotdle nedigtors

of vhe proccsds
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2, Cellular Ingiltration ¢

The tmportant histopathological poature of
inflannatton s tnfiltration of loucocytes. In the carly
gtage the prodoninant cells are neutrophils while in the
loter stage $t fs nonocytes, Broadly the process tnvolves

two atops 3

1) favementation - It o she tnivial step and

only tncludos gdhercnce of the lcucocytes around the
endothelial layer in the lumon. Z2he phenomenon 39 ezpleoined
by (a) phyatcal cntrappmont by plue=1ike oubotance present
on the luninal ourfcce}t'sg( b) veal: ohenteal a%racﬁibn via

caletun fons on the luninagl surfacczm.

¢8) Ensgraifon of tho ©c118 ! Chempiaotic factors

ere chenical substance which have proper®y to onhanco
nigration of cclls towagrds them, ZThey are gencrally derived
Jfrom Cg cnd Cg fregnento of the conmplenent, neutrophils

cnd collagen.

Lntgration of the powencnting leucocyics ts
Jascilitaeted by these chenotgetic principles which seep
tnto the initerendothelial Funciions and thercedy atiract
leucocytess The noohonisme fnvoluing chenotazis reoponstve=

el

ness are controverciale The rocent dota suggestes that
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 the cells have surfacs rcecptoros for the chero=astroectentad.
Leucocytes can ocnso ¢ difforcnoe in concentration grocient
of the chenotgetic molccules geross its own dinenston to

Sollow dircctional noverents.

S Phagocytosia ¢

The noat toporiant taslk for gngiltered
neutrophils end nonocyiea e ingeotion and disposal of
Joreign (inflannatory) perticica, Cytoplaanic grenules
of thcoo cells are rich in the ensynes guch es perocideses,
lysonynce and alkaline phoophateses. It ts believed that
during the process chomotactic factors and vasoectivo
agoents auch as prosieplanding are genoratedlég. These
subotances booot the lcakage of nore leucocydes wvhich

gcetot the procese of phagocytosic.

2e2.4 Inflomnation & Hediglors ¢

1. Serotonin ¢

Diag¢ribution ¥ SYopotonin has bosn found iIn rost

tisoues and physiolootcal fluids, end $to wide digtribution
nele it tdeglly auited gs o mediator of acute inflonnetiion.
Epterochronaffin cclls of gostro=inteotinal Iroct, bZood~'
platelets and the tisoue nest ccllo ore perticulerly vich
tn this antne., &latelets and nest colls cre gonerelly

beltewad to consttiute tho npgjor sSOUFCC of sarotonin




released by tnjury or anophylozis.

Synthoais, storage, release and metabolion # Jopotonin

ts synthesiged fron the anino acid tryptophan by the acvion
of the enzyncs tryptophan hydrozylese and 5-HTP docarboxylase.
Following ayntheosis £t is stored in various cells such as
naot cells, enterochronaffin cells of gastro-fniestinagl tract,
and platelets itn an tnactivs form. Jhe nmechenicn of
goerotonin rclegse is ¢ aubject thet has attracted nuch
gpeculations and phitch remaing obscﬁre. There are twp nain
hypotheses = 1) the aplitting of & hypotheticel dond

linking ecrotonin to o protoin and 1) legkino of serotonin
through ¢ cellular or subcellular nenbrene rendered

permegble or destroyed.

There gseens little doubt thot durﬁﬁg the initial
phose of acute inflormation the relegse of sorotonin ts
Sron nast cells, witch ngy be considerad as sely coniained
bharnacological loboratory. Ubanazés has rceontly 1iated
the biologicel asctive substances within these cclls s
Jollows ¢

5-HZ, higtanine, acid phosphatase, ATPase, dopg-
decarbozylese, histidine decarborylase, S-BIP decarbozylase
and heparin forning onzynes. In the inmediagte rcaction

v the tnjury the nast cells degranulcote explostiuvely and

discharge their contents, JThe most inportant comporents
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Jron the vascular perncgdility aspect being serotonin

and histaninc.

The anine is netaboltzed dy the enzyne nono=

antno oxtdase to forn Sehydrozxyindole acetic gctd.

Serotontn and vgscular perpeability ¢ In podonts,

this anine io o powerful dilator of the cepillartes. This
action gppears to be dircetly on the contractile nechanisn
and ta independant of the nerve supplye dIn rat this anine
ts agpprozinately ten-tines nore active than histanine in
tnercasing vascular pernegbslity, whereas in the guinecag=pig
or robdtt 1% is ten-tines less aotive., Its action tn
¢ncreasing vascular perneability arc complicated, due to
dual effect that nay be elicited according to the concentra=
tion of scrotonsén injected, Thus, tnjoction of o
concentration bdelow 20 ug/ml $n rot lecads to vasodilgtion
and increased vascular perncability. In higher dosage |
no leakage of plasma protein eccurs, indeed a vasoconairie
ctton regponse $s elictted. 4s with histanine this anine
exorts itts perneability onhancing offcct by causing spaces
to appear between endotheltal cella, Its duration of
actton following a singlc intradormal $njection is beilween
20«80 ninutes,
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It 15 only weakly active in causing leucocyte

181

emtgration although tts effect ta greater than that

of histanine.

Luidence for the involuvement of serotonin in

infiamnatory conditions ¢ Originaglly, Row;eym" p-oa'gulgfed

serotontn as g nediator of vascular $njury produced by

agents which danege nast cells in rats. JIn 1057, Spector
ot o1,
collecoted fron rats tnjectad with.l nl of turpentine

ohowed the presance of it in pleural czudates

gntraplouraly. In the sane year, Parrat gt _g.‘ms chowed
tnvoluvenent of serotontin in anaphylactoid reactions in
rodents. 4t present considorable eyidence ts available

to show that serotonin is relcased afier chentcal and
physicol injurys Uhen snall quanttty of turpentine ts
tnjectod into pleural cavity of rats and the resultent
ezudate §8 analysed, falrly high concentration oy serotontn
35 found tn first throe howrot®®, Fureher cutdence
obtained with depletion studies in turpcnttne tnduced

pleurtsy suggeot that 5-HBT aget in o scquential foshton
to higianine as a nediagtor. ‘

Sintlorly, it vas found thet irradiation of the
rat intcstine, lcads to a profound depletion of serotonin
content of the bouwl walls. The loss in serotonin levols



wags nost striking between 24»48 hosrs‘wﬁ.

Lytdences olso indicats that SHT s involved
tn innunologtcal typc of !njurteam?. It has been shown
to be released from gsensitized platelets of rabbits, doge
and guinca~pigs following the addition of antigen in the
prosence of spectfic antibodtes. OSnall anmounts of
serotontin has been found in the circulation of rqbbtw
during hypersensitivity reactions’ma. Inhtbition gtudies
with S=bromo lyscrgic acid ahow itnvolvensnt of scrotonin
tn Arthus and SohultoeDale reactions. Becently it has
been shown that tn acute pinngl anaphylaris serotonin o

roleased in sequantial fashton to higtamine as o mdiator‘tég.

Controversies ¢ The concept of serolonin as o

redtator of acute inflanmatory roactions ts still pronature
as the evidencos guvailable are not adeguate gnd are coniro=
veraial. There czist o fatr anount of confusfon periaining
to the role of it ¢n chemicelly induced oedona in rat
pleurcl ecmvity. Vhile, @ large bdody of repartsmg"m"”’wo
have supgested fnvolvongnt of serotonin in the tnflamnatory
reaction in this caguity, the recent repbrt tnpoges only
prostaglanding as causative mdtatoram’z. A1though
serotonin io ubiquitiously distributecd in cutancous mast
cells of rodents, Inhibition studies with S5-HT antagonists

tn aninals czposed to chenical injury have been shown to be
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tne ffecttw‘wg. There are controvorsial roports with

reference to chemotactic activity of S=UT during acute

inflannatory reagotions 131, 153‘

The nuch arugnent renains concerning to t{to
release kinetice and relation with other nediators such
as histanine, bradykinin and prootaglandins. Recently,
tn rats prostaglandtns have bcen showun to potentiate the

effect of serotonin on vascular pormabtlttyw'@.

2, Higtanine as g medigtor ¢

Higtamine, sng anine found én nast ccllo
(basophtls), in platelets, and tn parsotal rogion of the
atonach, I3 wédaly known a3 one of the inportant mediator
of acuts inflannetory rcactions, A4bundance of evidence
ts avatlable to sahow that histanine ts roleesed folloving
burns, chenfcal tnjury, X-ray tnjfury and bacterial tnvasion.
In anaphylacttic injury tts relcase is fully documented
and raiced levols hawe been denvonstrated in SchultpeDale
reactiont®®, |

The mechanisns involved tn the raloasc of histanine
Sron mast cells and platelets have been tntensfvely otudted,
Of particular Intcrest ts the role of honocytotropic antie

body tn reloase rcactions in various systens.
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Following ts the schome of bSochemtical cvents
leading to rolease of histanmine during enaphylactioc

reactions.

Cell fized anttbody * 4ntigen
o+

Inhibttion by DIP ===y Epayne (Serine esteruse) precursor

e
+ Cg

dettve enzyme (Sorine coterase)

K 4
Inhibdtted by Prenol ewweww) L -

Bound Histanine
{nast cell granule)

FPproo Histanine
.l *
Hieroctrculation and Snooth duscles.

l

bwudaﬁton, Hdgenorrhage, Anqphylacttc
Contraction, cte.

Becontly, it hes been reported that histantne
have chenotactic aotzviéy also and following relegse from
meot cells ¢t causcs the influr cnd localtzation of eosino=
phile at the tnflanngtory 3126157
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S. Prostaglanding as Medtator ¢

Theoe are 2ong chatn Cp, compounds synthegized
¢n cclle fron polyunsaturated fatty actds. They can be
claoss fied tnto vartouo groupe (e.g. By F, 4 and B) on the
chentcal basts of their structure, They appear to be
present tn practtcolly every ttssue of tho body but the -
Jactora tnvolved in their synthesis and relcase during

tnflannatory reactions aré not yet clearly defined.

{GL, and FCL 5 evolc a local inecrcased vascular

perncability tnto hunano or rat a?:tn'we. dnhibition otudico

with Endoncthactn {a prostaglandin synthetase inhibitor)
and coriteal gteroida (tnhibttbrs for prostaglandin release)

haue indicated the involvenent of tt in inflamnatory processes

elécited by chentecal trrttauts‘wg. Recontly,,studtss with

anttbodtes to prostaglandin (By) have demonstrated that

followving chenical injury in rodents (hind paw) $nflannatory

rcgction to partly mediated by proataglandtnas. Zhe steps

covering the synihesis and relcese of prostaglandins during

128
inflanngetory rcoctions {9 dofined as follows éw

1. Injection of tho irritant,

8, Generation of neutrophil chenviactic factor.
8 Belcaoe of neutrophsl chenotactio fnctor.

4, Pavenentation of neutrophila.

5. Liztravascular tnftltration of necutrophtle,.
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8. Ueutrophtl=trritant tntcraction.

7« Ueutrophtl=1yaooonal enayne relcast.
8. 4dctivation of prostaglaendin biosynthetic pathuwgy.

9. Jynthesis of vasogetive prostaglandin intermediate
~== Production of prostaglandin.
10, Belcase of vascactive prosteglendin internediato,

11, Inercased captllary permcabiliiy.
12, Oedena formation.

Prostaglandin nay not only be the mediators but
ney olso inhib&t certoln of the processes t“nvolvec% in -
mf.zcmction'zso. duych actton may result froo the abilidy
of certatn of th.oe compounds (#B,) to stinulate accunu-
lation of cyclte &P tnotde the cells (by activeting adenyl
cyolase). This process could lcad to inhibition of phago-
cytto activity and Einhibition of nediator releese fron

nast cella.,

2,25  Inflamnotion ¢ Lzporimental Uodels ¢

Inflacnatton o made up of vorious cuents occuring
tn an oréorly sequence, though not nocessariiy depandent
upon cach other for their dewvelopnent. In carrying out
laboretory inveptigations tt s nocessary to seicct
czperinental nodel which will facilitate the atudy of the

destred conpononts of the inflanmatory rcactions.
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t) Bot hind paw oedam‘w’z :

Thts ts one of the nmost widely used model to
atudy acute vascular tnjury as a function of time. The
tecohnigue 88 to inject aguoous solution of the irrttant
in subplanter region of hind paw of rats. 0Oedena produced
tatsthen neaoured ea change §n volune of the paw using

ginple plethysnographic apparatus.

The clpal polysaccharide, carragcenan, ts g potent
tnflgnrogen in this system and elictts biphesic response,
as desgciribed below ¢

dcute phase - It follows immediately after tnjectton
of the irritant and 1asts for a hour. Zhe principel ncdiators

gre histantne and serotonin,

Delayed phase = It develops graduelly at the end
of firat phese anc lasts for scveral hours. Bredylintn
ond prostaglandins houe been dononairated the possible

nedigtors for this phase.

The cdrawback of tho methed ts that £¢ does not
perntt collection of oademag fluitd for higtologicel and

pharnacological studica,



84

$t) Bat ploural oedona®? s

. It to a nmost auitable nodel for studying
hiatopathologtcal and pharmgcologicol features of
inflannagtory react:oné tnduced by tnflanmogen such as
carrageenan, turpentine oil and stlver nitrecte. The systenm
perntts quantitative recovery of the ozudates for tdent¢ifica-
tion of the mediators and enumeration of cellular contents.
Fith this oysten it s wise to perforn all studics by
inducing noderate injury and by ignoring all resulds in
which czudetes are dlood otatned. In rodents, the nechanion
of tnflanngtion in this covsty io atiriduted to neuirophil
chenotactic factors and mediagtors cuch as serotonin,
htotanine and prostaglanding.

$¢1) Bat granulona pouch o

It io g nodsl utiisaed for chronic iﬁfiammatory
atudics. Drtef:y,'tha nethod congtats of roilaing an air
filled oac in tho doroal subcutancous tiasue of the
rat by tnjecting 25 nl of atr. The oac f3 infeciad vith
snall volums of echenical irritant uwsually turpenting,
reoul ting &n fofn;tton of starile abcess, The ensuing
inflammation ts studied 414 days later by megsuring thoe
| thickness of the vall of the granulotion that forms around
the abcesg, or the weight of the pouch or the volume of

the fluid within the pouch.




tv) Btra-violes Brythengi® .

The standard tochnique ts to gtve an agppropriagie
dose of ultra violot radtation to the dopiluted skin of the
guitnca=pty for 20 scconds and to grade the resultant
erytheng by eyo, erpressing the results $n ardiiery units.
However, the model to not conotdered to de precised and ts

only uscd for prelintnary screening of tho drug.

v) Cotton pellet granulamczgs :

%

Thic Lo, perhaps, the nost vwidely used
experinental nodel for studying proliferative componan'&:
of the inflannatory proccss. In a standard procedure
storiliscd cotton pellets weighing 10-30 mg and of uniforn
aurface arca arc implanted fn subcuianeous sites aloeng the
flanks or tn the grtllac of @ rat. The duration of tmplantia=
tion is varied fron one to fourteen days. The ftnflanmatory
responge elficfited by the cotton peliets 1g described g»

Sfollows ¢=

a) Transtent vascular leakage ¢ It is o leakage of
itnflannatory fluidé cver ¢ period of 20=-30 minutes.

b) Delayed vascular lcakage ¢ It s a legkage of
' inflanngtory flutd and infiliration of loucocytes
over a period of =72 hours,

o) Froltferatton ¢ It is a proliferative phese and
corrcoponds to the gppearance of collegen tn the

granulona. For the gssessnmont of this stage
pellet are reccovered and dry wte of the granulong

tn roclation to the body wetght, io doternined.
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2,8 HATERIALS AUD IS TH0DS 1

SeTed Ugtertals ¢

(1) Chontcalo ¢

1) Serotonin (Creattntne sulfate) ¢ Llight & €O,
Englanﬂ.

tt) Hiotentne @ Uard Blenkinoon & Co.lid., Lngland.
ti8) Prostaglandsn Fyy. |
1v) Carragecnan ¢ Signe Chentcal Co.
v) Stlvor nttrote ¢ B, Uerck, Gornany.
vt) Turpentine o1l 1 Banban Patent Uepot, Bombay.
vts) Lvan's blue ¢ EUerck, Gernany.
viss) Hothyoorgéde binaleats ¢ Sandoz.
tx) Atropsne sulfate ¢ B,DJA
z) Uepyrantne naleate ¢+ Y & B, (Indta).

(2) 4ntrals ¢

A1bino rate + Heffl:ine strasn
A1bino wice ® Haffhine siratn
Gutnea=pigs ¢ Hafftine strain
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2,8.2 UBTHODS

2.8.8,1 Studtes on Acute Inflgnmngiton ¢

$) Serotonin snduced rat hind paw oedeggmc ¢ Honw

Sasttng nale albino rats of Haofftine atratn webghing

140- 150 gne., were wsod. They were assigned randonly
betwoen two groups of ton gnimals cachs The first group
wgs treatod with fmnune plesna intrguonously through tol 1
vetn and the scoond group with norngl plasne as a control
in tho sanc wey. The antnals were rested for half an
hour following which ocdeng was induced in right hind
paw by Injecting in subplanier region 1 ug of serotonin
tn 0.1 nl of nornal saline, pH 7.4, The left hind pew
was 'mjec'bad with 0.1 nl of nornal saline as a control

to the right pow. The ocdong induced by serotonin was
neasured qo ¢ Range tn the volume of the paw gt 80 minutos
vhen the swelling hed reached the mtnm.

4 plethysnographtc apparatus was used for:
neasuring the paw voluns, The raot ws held pirnly (une
anacsthetized) gnd the pav wes tmmersed fnto the pool of
. meroury upto the ankle jotnt. The inbrcaae in the percury
level tn graduated tubc was takon cquivalent to the imlur:w

of the hind paw inmorscd,
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The tnhibitory effect of antiserotontin antibodtes
anl h;nd paw swelling wes studied using 0.5 nl and 1,0 nl
of innune plasme. The plasne wao filtercd freshly before
intravenouy edninistration. The gsubplenter dose of ’
serotontn (1 ug/paw) was kept conotant.

)

. 61
it) Carrageenan induced hind paw aedemalti 15 ntzture

of carragecnagn was prepared by nizing the carregecnan with
nornal oaline, pll 7.4, The male albsno rats of Haffiine
strain weighing 140=150 gns ware scleccted for the coperie
rent. They were asosgned in four groups of 10 cningls eoch,
Inmune gnd normal plasme wes adninistered tntravenously

through tatl vein qo per the following achone i-

LY

Group 1 0.5 nl tnoune plasug per aninal.
“Growp II & 1,0 nl innunc plasna per cnirals

Group III

s

0.5 nl nornal plasna per aningl.

.

Group IV 1.0 nl nornal plasng per aninals
4ninagls were resied for half an hour folloving
which 0.1 nl of 15 mizture of carrageenan in normal saline
was tnjceted in ocudbplanter region of the left hind paw.
The right hind pow was tnjected with normal saline as o
control. J<he volume of the injected pow was measured at
80 ninutes using plethysmographic apparatus as described

egriter,
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162
$11) Carragecnan $nduced rat pleural ezudstion 7

Hgle albino rats veightng 140150 gns. were
used. They were asoigned in two groups of 10 aninals cachs
Ploural ezudation vas induced by injecting 0.85 nl of 15
nizture of carrageenan in the left lower portion of the
cavtty. The injcction was made between 7th and 8th rib
‘uning tuberculin oyringe and G 50 nn needle of 36 pguze,

The aninals were given light other ancesthesia to facilttate
the caroful injection of the gubsiance.

Uornal ond Inmune plasra in a dose of 1 mnl were
adniniotered intravenously through tail vein Lalf en hour

prior t0 the caerrageenaen ireainent,

Group I ¢ Illoregl plasng

Group JII ¢ Imnunc plasng.

After three houis of the carrageenan tregtnent aninals were
sacriftced uostng light cther ancesthesta. Fleural cavity
wes cup opencd. The orudation was collected using ¢ clean
pasteur pipette. ¥%he indivtdual collection wgs meesured
woing tuberculin syringss The crudates were immediately
centri fuged and the clegr supernetant was stored ;z-b -20°¢

for further giudion.

tv) Turpentine $nduccd rat ploural ezucction ¢

The ozpertnont wes performed as per tho proocedure
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descrided for the precoding czperinent, In place of
carragecnan, turpentine otl in a dose of 0,06 nl per
antnal vas used to induce pleoural ezudation. One nl of

innunc plasna was vsed to otudy the inhibitory effcct of
antidodics to 5«HT , on the 3 hour plevral ezvdation,

v) Stlver nitrate induced rat pleural ocxndetion #

The ezperinont wao perforned as per the method
uscd for carregcenen induccd rat ploural ezudaiion. DBach

rat wos injected $ntrapleurally 0415 nl of 0.4 5 solutton

of otlver nitrate in distilled weter, One ni of innune

plasna vas ednrintotered intravenously through tail velin
half an hour prior to the injection of stlver nitrate ,
The exudation was collected gt S houra Jollowing the
injcetion of the irrttant.

vt) Bgtinazion of htstamine release™®? :

lisatenine levels tn the pleural oczudgtos obtained
Sron the provious ezperiments, were estinatod by bitoassay

on guinea-pig tleun preparation gs follows 4=

A guinca~pig woighing about d00=S00 gns . pas
atarved for 24 hours. It was ktlled by otunntng on the
head and cutting through iis throat. Innediately, the
abdomen was cut opened to ezpose intestinal tract. Ihe

10 cn. portion of the terminel iloun wes renousd ané placed
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tn a shallow dteh containtng warn (37°C) Tyrode solution
(The composition ta given in 4ppendtz). The lunen ves
gently irrtgeted vith varn Tyrode solution so o3 to

dislodge faccal restdues,if any. 4 eegront ncesuring 2«3 on
wos tsolated from the ptece of ileun clcaned ao abouc.

4 thread was attached at both ¢nda and the preparation vas
nounted in the organ bath containing Tyrode solution.

4 threed ottached to the upper end of the tivoue ves
connected to o frontal writing lever agnd contractions were
recorded. The tprode solution used contained anteronists

Jor acetylcholine and serotonin, ' :

dtroptne oulphate (for ACh) ., 100 necg/ittre
Uethysorgids bimaleate (for 5+5I) .. 200 meg/lttre.

Dosc reaponse curve for histaning was recorded,
 Floural e zrudates were diluted suitadly to get contrection
within the range of etgndard dooe response curve. Following
the ezperinent, tho dooe rcsponse curve was repeated and

any changes noted.
Hagnt fteasion ¢ 20 %0 12 tines.

The contractions were recorded for 80 soconds ond

the duradton of the complote cycle was 2 ninudcs,
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vtts) Eatinatton of serotonin release’®®

Virgin rats about two nonths old, wetghing
200-130 gno., were used. JThoy mere Ltlled by sharp blow
on the head and cutting through the throat. The gbdomen
was cut opened and the uterus was dissected out by clearing
the gdhoring tissuca, It was kept in a Do Jalon soludion.
4 thread mwas o ttached at both ¢ads of a horn of the utorua,
¥ne preparation wes then suspended in a organ bath coniafne
tng De Jalon solution kopt at 28°C and acrated vith atr.
In order to docraase the great aensitividy of this propara=
tton to geedylcholine, atropine sulphate in a concentration
of 100 meg/ittre wes addod to the otock solution. Dose
rosponse curpe for acrotonin vare rccordsd ugsing coses of
serotonin 1.0, 2.0 and 4.0 ng/nl. 4 cycle of S ninutos
wgs naintained. drug was kepd in contact until the nezinun
reaponsc was odtaincd, Floural czudates ouitably diluted
with Do Jalon volution were gdded In spall amounto to give
contrgotion within he renge of atandgrd rocspongses. Finglly,
the doac reoponoe curve was ropegied Yo asoure that the
ocngttbvity of the preparation was not agliecred.

vitt) Lotimation of prostaglandin relcase 0%

Prosctaglandin levels in the pleural erudpgies
obtained fron the previous exporinents, were cotingted by

btogssay on taclated rat fundus preparation,



93

Fundus strips vere obtainad SJroo qdult nale
albino raots having had no food for £8 hours but veiler
ad aibitun . Apter ktlling a ret by o blow on the head,
the funduo pert of the stonach wao corefully dissceted out
and wes cleaned vith Tyrode oolution at 97°C. The pundus
wgs then streiehed on cotton pad motstened with Tyrode
solutton and was cut in the divcction of longitudn¢2 Jibres.
The strip thus obtained was the marinal sirgiohs gtretehes
of longitucnel nuscles that can dDC obtained fron the fuhdua.
A length of 3 crs. o7 tt was auspended in 10 nl. orgaen both
consaining Tyrode solution at 37°C and aerated vith ozygon.
The otrip vas allowed to occlimatized for onc hour bdeforc
starting vtth ezperinents and during this pertod Tyrode
solusion was refreshed cvery 15 ninutes. Frontal vriting
lever loaded with 0.5 g weight and giving maéntftoatton
about 20 tineos was wsed for rccording the contracttons.
Contractions were obteined for 90 seconds on a slowly
rotasing sootad drun of a kymograph. 4 cycle of 8 ninutos

vas followed for individual ieaponao.

The Pyroce golution conteined airopine sulphate,
repyranine ngleate and methyserpide eos antaponisss ©o
acetylcholine, histanine and scrotonin respectiuvely.

Jopyranine nalcaid 50 meg/1ttre

Heihyserpice bineleats 100 meg/litre
Atroptne sulphate 100 neg/lttre,
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Dose response ocurve to prostaglandin Fgy
was recorded for 1.0, 2.0 and 4.0 ng/nl. Flcural e¢zudate
were agdded fo the baih 2o glue contrgotions in the rangeé of
atandard responscs. Finally, dose rcsponoe curve 1o '

prostaglandén was repeatod,

2.8,2.2 Studios on douts enaphylazis @

Acute ep"‘”ﬁ.ﬂW_ﬁ-’ 41btno ntee voighing
agbout 18«20 gns. were pelccted and digtriduted tn tvo
groups of 80 nice cach, They were scnsttized Yo nornal
horse serun by injecting 0.1 nl of 1410 dilution, subcutane~
ously. 4 boootor dose.of 0.1 nl of 1:50 dilution of
nornal horsc serun was made gfter 15 days of the prinary
inaunization, Followtng 6 to & doys of the booster ircote

nent gninglswre challenged with the horse serun on the pinna.

Innune plesca in o dose of 0.3 nl and Bvan’s blus
0,15 nl of 0.5% solution in saline were adniniotercd
tntravcnously through the tail vein reapociively half an

hour and a ninutc prior to the challengtng rcaction.

For the challanged regetion animale were lightly
anacsthetized with ether, a drop of noat horaé serum vas
placed on onc of the pinng and aq necdle was pierced

through tt. On the other pinna control reaction was carried
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out using normal salinc Instead of horsc serun, he
regetion was obaerved for 80 ntnutes when a coloured
whoal appearcd ground the challenged sttes The roaction
on the pinna was ovaluated by neaouring the digneter of
the vhoal using vernter callipars. ELffect of ionune
plasna on the anagphylactic reaction vwas ezpressed as

percentage inkibition of the control rosponse obtained

using nornal plosnae.
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2,4 BLSULTY

(1) Innsdttson of scrotontn induced hind paw
oadeng ¥ . ’
5=HT when tnjoctsd in the subplanter region of
the rat hind paw, eltcitcd dosc dopendsnd tnorcase $n tho

pov volume (Tablo = ¢ )s Tho vogetion when otudied over

o periocd ."of'au hour at the tntorvale of 10 ninuteg, showed
nartnum awllinﬁ at S0 ntnutes. 4 dose of 1 ug of sorotontn
‘which clicited swelltng of tho magnitude 32,6 X 0,54

(volumo tn orbttrary untts) vas wed for studytng the
tnhibitory effoct of S5-ET gnitidodses. Ihe rooul ts
gumpmartoed in Tabie - 5, denonotrates that passive tnnunie |
zatton of the rots with 0,5 nl end 1,0 nl of f{nnune plasng
inhtbito the cedenmgtous offect of serotontn. The

tnhibition wos obacrwed to bo dose depoendents

(2) Innsdttton of hind pav oedems to carragecnan

Carrageensn vhen injected $n the subplanter
regton of rat hing paw $n a dosc of 0.1 nl of 15 solutton
tn nornal caltne, elicited pav swelling of the order
20,0 2 0.7¢5 ( volune in grbétrary unéts), The swelling
was weasured at half an hour after the $njection of the
trrétant. Unen the effoct of S«HT antibodico wvas siudiad

on this preparation, dose dopendent inhibition $n the hind
paw oedena vas observed (Table = 6),
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{(3) Inhidstton of rat pleural ozudstion ¢

Bat pleural exudation was fnduced rotng three
aifferent trritonts -
$) Carageenan ses 0.25 01 of 15 solution n
nornel salfneg -
£t) Turpentine o4l ... 0.06 nd (undiluted);
$43) Selvor nitrate ... 0,15 nl of.25 solution,

tnjoctod tntrapicurglly per aninal,

The sollowing facts worc observed as the effoct
of theso irritants on pzazlrcl ezudation,

a) Stgnifscant anownt of ozudates were collected
in the ploural cavity ot 8 hours following the
tnjeotion of the irritantso.

b) The 9 hour ezudato volume for thesc irrétants
varicd ss follow 3=
Sglvor nitrate > Turpontine otl > Carregocnan.

o) 411 ezudates wsrc turdid but frec fron bdlood

stains,

The effoce of SHY antibodies when adninfstered
tntravenously half on hour priop to an injection of theoe
phlogistic agents tn quostion, vas snhiditory (Table=7).
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The pazinun inhidttion of 51,545 vas observed
tn carregeenan $nduced pleural crudation. ZThe tuerpentine
and gflucr nitrate induced pleurql crudation vas oboerved
to be tnhtbiicd dy 28,44 and 29.4%, rospcotively by
1.0 nl of tununc plasna, ' |

(¢) Inhtbiiton of the mediator relogag ¢

3) Tstination of histanine content ¢ Ag

evidont from the figurcs 17 and 18, the isolated gutnoa
pty tleun preparation used to ecotinmate histanine contont
of tha pleural cxudgtco, wes censitive to etther 1 or 10 ng

arount of histanine.

a) 411 the control ozudates recovered from the
inflanmed pleurel cgulty showed the prcsence
of histanine (Tgble=8).

b) 411 tho pleurel ezudatco obteined from the
aﬁzmza trogicd with tunune plasng prior to
the $njection of the iyritant, shooed reduccd
higtansne content (Tadle=8). Inhibition maé
not uniforn. It varicd for the difforent
irritants g8 follows ¢

Turpentine > Silvor nitrate > Carragcenan
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t3) Lotination of prostaglandin content ¢ 4,

evident from the figurcs 19 and 20 , the tsolatecd rat
Sundus preparotion used to estinate prostaglaendin content
of the plourgl ezudatcs was senattive to I-10 ng qnount

@) 411 the control pleurel erudates vhen tested
on thio preparotion showed the prostaglondisn .
1tho aotivity (Table=9}.

b) 411 the pleural esudates obtained fron gninals
tregted with tnnune pleone prior to the tnjeote

ton of srritanis, showed reduction in prosige
glandin content {Table-9) .

$41) Esvinotien of oerotonin contend ¢ The

toolatod rat udcrus preparation used to estinate serotonin
contont of pleural czucatep, showed sengtiivity to 2«10 ng

anounts of serotonsn {Figurce=21 and 23},

a) 411 control pleural ocxudotes when veated on
thio proparation showed pregence of pverotonin
(Table=10),

b) #lcurel erudatos obtatned from antidbody treated
antnale joiled to ohow serotonin 1iko getivity
on this proparation {Figurese 51 & 32). The
crudatcs wore edded wundiluted ypto the volune
of 0,5 nl in 10 nl bath.
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(5) Inhtbitton of nice pinno-anaphylaoctic
reaction ¢ S

deute anaphylectic rcaction on nice pinne vos
provoked using nornal horse scrun as sengitizing and
challongtng antigens The reactton pas cvaluatod by
‘neasuring the dignoter of the vheal produced at 30 ninutos,
It wgs obsorved that SET antibodios wvhen given 2/8 an hour
prior to the challenge rcaction, tnhibits the developront
of vhoal by 95.8 5 (Tadble=13),
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th..!? ¢ Assay o

149444432 4

indyced leural ezudates on isolated guineg=

pig tleum.
4 = Higtenine ng/nl,

B = Control (Vornal flasma Treated) Fleurtsy fluid

(12200 éil.) in ml,

¢ = b@crt?ﬁgg% ((jimmjme plasna treated) pleurisy

ile in al,

Jlutd
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Fig«18 ¢ 4dssay of Histanine content of Turpentine and

Stlver nitrate induced pleural ezudates on

$solated Culnea=piy itleums
4= H"tm‘m ng/nl.

8 » Tyrpentine induced Control Fleural “zudaite in ml,

¢ = Tuyrpentine induced Lzperimental fleural Edudate
in nl,

D = Silver nitrate induced control pleural ezudgte

in ml,
E = Stlver nitrate tnduced Bgperimental Fleural
Lgpudgte in nle




Ftg.20 ¢ Assay of Frostaglandin content of Carrageenan

tnduced rat pleural ezudate on itsolated rat fundus

préparation.
4 ® Frostaglandin Fg, ng/nl.
B,B'" = Control Fleural Lzudates in ml.
G, 0+ = Lgperimental Fleural Lzudates in nle




10 20 40

= A

Fig«80 ¢ dsaagy of Frostaglandin Content of Turpentine and
m___-“m'—_—___”
Jtlver nitrate induced rat ple ural ezudate on
isolated rat fundus preparagtion.
m—_-——.—-—-—_—__———___—#

4 = Frogtaglandin Fgy ng/al,
B ® Turpentine induced Control pleural ezudate in ml,
(041’ « 2285 dilution; 0el” « 135 dilution rest
undtluted) .
¢ = Turpentine induced esperimental pleural ezudates
& = Control pleurel fluid (Stlver nitrate) in nl.
E » Ligperiment pleural fluid (Stlver Nitrate) in nle
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F'$pe82 ¢ Assay of Serotonin Content of Carragecngn induced
rat pleurel cuudate on isolated rab uterus preéparation,
W—M-M

A & S5eliT ﬂ,{;’/ﬁlt
B » Uontrol pleurioy fluid én nl.

¢ » bgpeprimental Fleurioy sluid in nl,
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Fige 82: gg 9L 8erotonin content of tarpentine~tnduced
fleural “xudgtes on tsolated rat uterus.
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Tadle = 4

Lyfeet of 5=UT on rgt ntnd pan

Do,  Dose (ug/paw) dverane oeceng volume
ot S0 ning.
Qe Ua 2 4. E-
d 0.1 5.0 2 0,547
2 1,0 28,6 % 0.7
3 20,0 35.4 2 0,072
4 100.0 458.2 g 0.735
Ge Ue = Adrditrary Units,
Zoble » 5
The effoot of 5=HT antidodico on scrotonin osdeng
in_thc ras hind paw.
(Sorotonin = 1 ug/paw)
: — — N
Substence me edena volume g ropg.
ml/anmalfi/v) aslie I SQEQ b‘f;ion
Control plesto 0.5 82,60 X 0.54 -
Control plosta 1,0 38,90 X 0,60 -
Innune pleang 0,5 15,6 X 0,40 30.97
Innune pleasmg - 1.0 9.9 2 0,55 57.50

aels = Arbttrary ntts.
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fhblo - 6.

The effoct of 5=UT antibodtes on rat hind paw ocdeng
tnducod by carrageonan. '

RS el s L U
S g 7 o s o e S B
Control plasta 0.5 29,00 2 0,765 | -
Gontrol plasma 2,0 28,8 2*0.670 -
Innune plesto 0.5 21,1 X 0.566 2724
Innune plasta 1,0 14,5 2 0.500 48,94

Cells = drbttrary untto.

. ng!& - 2
Tho effect of S-HT antidodtes (1 nl fonune plasma) on
ra¢ pleurel cgudation induced by various
chenicel wnenis.

o, Plasne Ploural Codena volume S Inhiw
$rritant nl 2 S.E, bitton
1, Control Cgrragcenan 0.712 % 0,041 -
2, Innune Carrageonan 0,945 2 0.021 51.54
3. Control Turpentine 1,09 X 0.042 -
4., Innune Turpentino 0478 X 0,035 28,44
5. Control | Stlvar nitrate 1,87 X 0,068 -

6, JIonune Stlver nitrate 1.32:0.039 29.41




The effoet of 5T antibodics (1 nl tnnune plasna) on

Table - &8

htatantne rcloese provekcd by various chemical

ggends in rav pleural caqttg.

No,  Plaspa Fleural . Bolegse/oninal  $ Inhibf=

trritont | o tion

1. Control Carrageenan 1,006 ug -

3. Control anpaiﬁﬂnc - 434,91 ng -

4. Innune g 156,00 ng 64,13

5. Control Hslaér nitrate 974,00 ng -

6, JInnune " " 220.76 ng 85,61

Tavle = 9

The_effect of S-HT gnitbodics (1,0 md tmnune plasna) on

proataglandin rcleane provoked by vorious chenical

agents (in rat ploural cectty)

% tnhibi~

tion

B g B T R T )

o, Fleona Pleural
irréitant

1, Control Carragecnan
2., Innunc B

8 Control Turpentine oil
4. Iunune o B
8, ©Oortrol Stlvor nitrgto
6., Innune v "

Belcase fantral
‘ 3. 718 ng
) 2,632 ng
45,20 £
20490 By
96,49 ng
31,80 ng

20,19

-

58,80

L

67, 72
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Tablo » 10

The effoot of S~UT antibodico (1.0 md fnmune pZaama)
on Serotonin relcage prouorcd by vartwa chsntcal
agents {in_rat pleurgl cavit] B

Jo., Plasng FPleyral &0leqso feninal S Inntbition

Srrttant
1., Control C’arrageanan 30.94 - ng -
2, Inonune " not detected 008 ?
&  Control Turpentinc 20.20 ng -
4. Jnnune “ not datceited 00~ 7
5, Control Siluer nitratc 18.20 ng -
8. Innunc % “ not datsoted 00 5 ?
Table - 11

The offeot of 5-HT gntidodics (0.2 nl $nmune plasng)
on gcute pinna gxncphylaotfc reaction tn
bice.

Substance heal Diagnoter $5 tnngbition
nn 3 8.’?‘.&

- e <3 53D Y T O5 6 o e A G0 e O Sy S e 6 4 = 2 k- 0 500 A T 00 0

1. Control plasta 2.98 2 0,069 _ -

2 dumuno pldsma 2,00 X 0,078 328
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The $nhibition of serotonin $nduccd rat hind
paw oedeng by tununc plasna offerred the evidence that
antisorotonsn antibodico are able to combine and sequeater
Sree serotontn gnd thoereby dinintsh its effect on roecepior
attess The inhibition wos dosc dependent. Inhibitton
values for 0.5 nl ond 1.0 nl of imaune plgsna vore 30,975
and 57,00% respoctively, againot oedena inducod enplopsng
1 g of SeHT,

e antibodics vare aloo effective $n carrageengn
$nduced oedena of hind paws Ihe relegse of sorotonin ad
one of the nediators of acute carragecnen induced ocdeng
of hind pav, hes boen documented by nunber of tnvcoti-

gators, Difpaa and Giroual®®

hove studicd rat Bind paw
pedera in groat deteile Shey have shoim thet carrageonan
oedera to biphasic and the cgrly phase fnvoluves relegso of
sorotonin and hotontae subscguontly. DiBosa and Fo-.
Fgdint trion hove conftrned the oaid fact. Zhey have shown
atrilbing roduction of tho ocdeng following depletion of
btoge&ic antnes fron the rat hind pavw using conpound
46/80‘!’70;. ddove regulte in concoudtant o0 the finding of
Dibong suggosted that antibody preparation is capobdle of
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neutraltoing ohe cffect of cndogenously releasod

socrotontn aloo.

Phese csporinonto, $n conjunction with the scveral
reports availablc on acrotonin antidodics, guggested that
tho antibodies can be a noan for elpcidating nechanisns
of acute tnflaonatory reactiono in whioh serotonin te said

to be Involuved.

The tnhidition of plourgl ozudation gnd the
tnhibition of rolegos of prootaglandins and histanine whon
agerotontin antibody proporation preceds the injecition of
trréitonts in the pleural cavidy clarifios g nunber of
inportant potnto concerning the role of aserotonin in

acute pleurel inflennation $n rodonts,.

!

| 1) 4s originally proposed by Ypector of ﬂ'.zas

5«HT $5 one of the nedfators of chenically induccd
inflaonnation of the rat pleurel cavity., It 83 relecased
at gn corly period following the oxposure of tlogucs to the

148’ the relcane occours

trritant. 4o suggestod by Uvans
j‘rm the nast ccllo present #n the tissue surrounding the

dlood veoselo. Vith the otudies perforned it fa difficult
to connent on the procctse oochanfan by which (¢ tnducca the

132,198

tnflannatory response . Uajgno suggesced that ity

predeninant acdton fo on vescular bod., It ceuscs lealage




of blood vcascls by contractions of the endothelial cells.

2) In addition to gcrotonin, prostaglanding and
histanine gre other msdictors of infleonnatory roactions in
plcural cavity of the rodents., The relcgse of hiotemine and
prostaglandén ta deternined by S-UT, Hore, tt te difftonld
to conment on the nochaniom by virsue of which 5~HF ngy
be doing 80. But the fact has oignificance that i¥ adds o
new dinenoton to the studics on nediagtors of snfiamattom
It te the ferst tine vhen ouch relation among serotonin and

other nodiators of inflannation haue becn ahowne

The fact that different trritaonts usced had
provoked varted ecounts of plurel exudatc volume and varied
anounts of mediators release (rclease of SeUT, histanine
and prostaglandins) suggeot that the bastc mechanton in
chenically induced geuste inflannation is sane but the

tntonaity varics with the $rritant.

deute anaphylactic reaction fo a type of acute
tnflannation. The inportant gopect of the regction is that
tt nodiagted by an innune fnjury - antigeneanttbody reaction,
The role of chonicel nediators ¢n the anaphyleciic regction
¢n nice has not been studied in detatl, It i doubiful
that histanine plays a oignificant role in bringing out
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172
thoe regetion as nice gre egtrenely insensitive to hiatanine .
Becently, attontton hao been diverted towagrde serotonin,
There to a consideroble cvidonce to $nplicate S«Ht as o

cousative ncdiator, ank”"’

has proposdad that S-HT §g

the mediator of SchultawDale regedion in tho nouss uiorus.
The author obserusd that utert of both sensitizcd and norngl
nice ore 3000 tincs nore ecnsitive to S5-HT then iv hiotantne,
Horcper, the sensittvity of uters to 5-8T gnd to Schultoe
Dgle regctton wes abolished by S5-HX gntagonists. Foz and
ao-workera"w‘g subsoquently roportod that the 5<HT anige
pontsts chlorpronarzine, pronazine, reserpine gnd LSD

ware effeetive tn preventing anaphplaxis tn actively
oenstticed ntco. Yur results on acute pinna anaphylozis
confirn the abous findtngs and £+ can be said that, S-ET

has atgnificant role in acute cnaphylazis in nice,
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5.1 GENERAL _DISCISSION

The indolc alkylanine, serotontn has very broad
distridution anong nonnalian stoouea. Uast caus;, blood
platelets, cnicrochronaffin ceclls of gas#rwtnaeéttnal
tract and pineal gland $n the brain arc parittcularly rich
tn this antne. In nagt colle $t to storcd in the granular
froction along with other mediators including hisianinc,
Rgt nast colls contain S«HT agbout 1 z_uzgllo6 cells,

In rodents, SHI to considercd to be g potent
tnflonnogens Signipicantly high louvels of ¢t have been
denonstrated fn hind pav and plesral cavity of rats followe
tng localltzed chenical tnjury. &4 study hes been made by
Capasso of ﬂ.mo on/of the erudate provoked by. tntrg~
plepral injection of carrggeonan én rats. JThe authors
found an eorly ralecase of serotonin in the exzudate, 4t
three hours, 5=BT levols as estimated by pharnscological
assay, wvere 75 ng/nl. dintlarly, Psﬁosaz‘?g has denonstrated
serotonin in czudgte prokod by turponitne injccicd {ntra-
piourally. Sonyal and Test have ohoun that 5-HT and
hiotanine contént of injurcd okin in the rat increases
fellcving nochonical $njurys They have also shoun that
healéng of the injurcd aroa $o greatly dolayod n rat by -
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depletion of skin hiotanince and S-HT, In these studies
gerotontn has boen shoun to be relcaocd cither ooncontiiw

ently or sequonttally to hiotanina,

Such studics concerning role of S«HT in
tnflannatton have boon nade utilizing variety of methods
of quantitation and scorca of blocking agenta. Storage
stte dopletors such ao ocompound 48/80, biogente anine
relcasors such go reserpine and roceptor antagonists guoh
as oyproheptadine, nothyoergide, S=brono LSD, have boen
voed to single out its nochantens of action. Unfortunctely,
in nost¢ inctancos, theso agonts $nieract with other biogente
antnes. Compoumd ¢8/60 has been shovm to doplot both
serotonin and htotanine froo mant cells, while reserpine
roleases all dlogenic anéncs including catacholanines
fron their storage sides. Cyproheptadine has astrong
tnteraction with histantne. Ihe gdvent of intercst in
production of anttbodiens to drugs and bilogenic aminca
has brought ¢ ncw dimension of specéficity to pharngoolo=
gécal agonta.

Btitztng antibodscs specific o serosonin, we
underdook to study the role of serotonin tn ccuic
tnflannatory and onaphylactic roaetionss The firot otep
Jor this worlz vas to prepare antibodiesn spectfic to 5~H‘~7f§
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The tmmunogenicity of a substance depends on

both its size and its chemical composition. Serotonin

ts a snall molecule (MW 405.00) and ts notantigenic a8

suchs A4ntigenicity was conferred over it by conjugating

it to a larger molecule, bovine serum albumin., Five

different chemical reactions were employed to serotonin

to bovine serum albumins. OQuverall aim of the conjugate

reagctions were =

t)

i)

11i)

iv)

to have conjugates of high solubflity $n equeous
nediae.

to achieve nolar ratio of serotonin to albumin,
30-40:1,

to utiltze g position of serotonin molecule
other than phenolic hydrozyl group and aliphatic
amino group, for conjugation. These groups are
metabolic parts of serotonin molecule. For
preparing antibodies specific to serotonin, they
require ezposure to gntibody forming system in
the body. '

to evolve a relatively simple procedure for
conjugation. The procedures involving reaction
at high temperature, and pH {alkaline) are
ltkely tec distort molecular configuration of
gerotonine.

The conjugated product obtained usingdiazonium

derivative of benzidine was the most satisfactory. The
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conjugatc obﬁaméd was goluble tn nornal saline,
FPluoronotric analysie rcvealed 36 groups of vorotonin

per nolccule of olbunin, Hoot tnportently , the point of
attachnent on serotonin nolecule was not phenolic hydrozyl
or aliphatic anino grouyps but gronatic ring at O-position.
The regetion procedurc vas &imple and there was no

atgnt ftcant lose in protein coniont.

Bgbbtts vhen ionunized vith the conjfugates, such
08 SellTwBDB~D34, S5=UTubeBSA and 5-HT-F=BS4, produced
antibodics, as borno out fron the reoulis of agar gel
déffuston. Thia indicated that conjugaﬂoa procedures
used, aninal opecées goleoted, adjuvant uscd, time fnterval
between boootor doscg ware satisfactory for antidody
productton., Sinilar pethod nay be wsed to produce antie

bodies to othor bivgenic omines and Arugs.

SHT condent of the rabbit platelots ts very
highe 0'Brton ot ale ™ nawe roported 102.1 2 0,5 nlf
of serotonin per nilligran platolet protein, Hornally,
scrotonin ocziota in bound forn in the platclois gnd to
released during physticel strces and clotting process.
It io ezpectod ¢ sorun $8 collceted antibody nolecules
would have thair btﬁdtug oitag occupited with serotonin

raloasod fron platelcts. Hence, instoad of serum plasng vas




collected fron the blood obdtainod from fnnmunized aninals.
Uorewor, cntire soparation procedure vas performed

ot low denpergture using stliconized laboratory olesswgros.

It hao becn shoun that {nnunization with hapten
protctn conjugate leado to production of antibodics both
for hapten and the carrior, lcnce, to detcet the antibodice
agatnst haptan, tt ta critical to ocparate out antidodios
to the carrier. JIn thoe presont case agndibodics to the
corrier were precipttatod out by incubating the froune
plasna with carricr protetn, bovine scrun albuiding, in
optinal proportion. 4bsorbed plasnma when tesied on agar
gel showed pl;ccipwm linca for the conjugate but not for
the carricy protetn. IThe structural difference betwoen
conjugate and e cerrier protein o only tho presence of
S5=HT moloculcs on the conjugatc. Honee t¢ jo evidont that
antibodics spectfic to S~HT are preoont ¢n the adaorbdod

innune ploaamas

For pharnacologfcal studies with entibodiss to
serotonin, 1t is nocesaary that antibody preparation Rave
capoctty to neuirallizc #ts btological cffcets. Serotonin
ic o potent oedenagen of rat hind pav. ©Ono niorogran of
t%, whon injectad in sudbplanicr regton, cliotts significant

rise tn paw voluma, Antibody preparation when feated on




Sho nocel ohouod Coso Coponcant inhibitton of halp on
hocr pedong voZunoe Ircaune pleons veo edntndotorod half
an bour prior fo Cho injcovion of aorodontn, es Jactdttato
Siffraton of entfbodscs tn Ohc hind pave <intloriy, vith
antibody proparation thore pes doso depondent tnhibition
of carracoonan Indueod codong of vot pev. Jerotontn
raloase $n cerdy phaoo of caregecnan tnducod pedona,
has bocn docrrentod by varlons enthoros Dilicoa ag g&.‘zw’lm
Beu:; Cooumenisd cerly roldeene of SeUT i rat Bind pep
Jo2lovtng ofscmcéz tnjury. Shep hewe olovr that Sl

b0 velegoud elong 0iCh hiotantne follouing <ho dnjootion

of corrggeenan in dhe opdplonisr rogton of the rat, Sho
above wooults tn conconfOtont Co o fcadm,r;b of Jiilooe
incCteate that covotonin gnétbodico ocn ooquoptar Eeld

£ 28v2  end cen Do wa0d @9 phornovological chonta for

- otudion on sesde tnflconadbons

o otudy Sho fmvalvonontd of o nodigtor tn
inflannatory rosettons « 8) 6¢ nuot bo doronstredly prosond

tn oho tnfienmod tiooro ond £8) 6% cotton couid bo
Enhidigod Dy Uhe woo of apeotfte andenoniods

%o otudy the rolo of oorotontn tn acuts inflacnae
tton rat plowrel coudation nodol ves scloctcds Shio nodeld
hove gdvantoge that plourel fiutds can Do guontttevively
recowerod and can b 0GuCiod for w=



(i)%Type and number of inflammatory cells ;

(2t) :Type and concentration of mediators of
inflammgtion.

Ihreg’dijyerent irritants - carrageenan, turpeniine
end silver %itrat& =« were used to induce pleural ezxuda=-
tion. Three iour pleural ezudates obtained from control
animals ezhtbkted sinul taneous presence of histamine,
serotonin and% prostaglandins. As suggested by Uz:arzs‘z"‘ts
the 5=HT gnd ﬁistamtné nay be from ihe nast célls present
in the connec&fve tissue adjacent to the blood capillaries
tn the pleura? cevity, The author has shoun relegse of
both of thesef amines from mast cells following chemtcai
or physical injury. The existence of prostaglandin in
inflanmatory fluid can be explained by the théory,proposed
by 733990T4§Inﬂl-126. The authors have proposed that
prostaglanding are synthesised by the damaged.tissue during
an inflammgtory reaction. . Lysosomal enzymes released
during phagocytosis are the main activator for prosig-
glandir biosynthetic pathway. The lysosomal enayme
such as phospholipgse Ao liberates arachidonic acid
from the phospholipids of tissue membrane which then
forms prostaglandin via the prostaglarndin synthetgse .

éhain tn the tissa3142. ‘
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Fhen S=HT gnttbodics vere gtven preceding the
tnjoction of these trritants, there was Inhibition In
thrae hour exudate volurnc. Serotonin lovelé could not be
detected in the erudate when tcsted on isolated raﬁ-uterw
preperation oenstttue to onc nanogram grount of~5~3~'l’q
Both of theso facts taben together confirn that SeHT
h&s a dofintic role in inflamnatory roactions in the ,‘

Pleural cavidy of rats.

Further studics on plcural czudato obtoined from
S«HT gnttbody treated rats shovsd inhidition in the releqse
of histanine and prostaglanding. Inhibition $n histanine
releasc veried fron 16,9 to 64.12 5 Unile prostaglandin
release/fornatton vas tnhiditad by £9,19 to 67,78 5. To
our Enouledge thia to the first report of this type on the
role of scrotonin in acute inflannation. Vith the studties
perforned $t lo difficult to connent on the nachontsn by
which serotonin inhibtis the roleace of histanine and
prostaglanding during such reacttons. H#ceontly Uiller
&t _g.,l_omg have proposed that tnflannatory process $s
controlled by the sequential rolegac of nediators. In on
tnflannagtory process induced by tunune injfury, aushors
have denonsirated sequential release of histanine and

serotonin ao follows =



0 to 10 ninuted ..... Hiotanine
10 to 20 nInutCs ..e.. Serotonin
30 tﬂ w D‘Ruwa - ies H‘atﬂa‘m.

Our rooults in conconitant with the outhors' result
gungoas thot inflanngtory proccaes to controlled by the
nedtatora cuch as serotonin, histanine and prostagianding.
Theso nediators are rcleased scguentially. Felease of
one nediator Lo controlled by the other. d4n rat ploural
cavity serotonin controls the relegsc of histanine and

prostaglondtna, during inflannatory process.

The ncohanion thot uaderlies anaphyiacﬂé shock
in nice has not a2 yot becn detérnincds The ergan or organsg
concerncd gre not knowmng nor has thess beoen g defintie
tdentification of a chenical rodiator. It is doudbiful that
htotanine pluys‘ a stgntfteant role in dringing about the
regottons Uice are ertremely tnscnoitive to histantnel’d,
In }xddittan, antihistanine drugs, which completely protect
gutncowpigs, do not protect the nouse from anaphylactic
shocﬁ:z?s. Huch attontton heo recently been directed to
the poootbility that S5-HT night nediate the regetion.
In pifro otudics, ustng the Schultz-Dglo reaction as an

incicator of anaphylorie, hove provided sonme of the cvidence
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trplicating aorotonin as o nedigior. Ihe nouoe uterus
ts nuch more scnatdivo to corotonin that to histanino,
and the coniracéion that woually follows adninfsiration

of entigen $o blocked by antinofabolites of serotontin,
172

Jerotonin gdnintstration to nice nintes anap.’;yZamia'z??‘

ouch ao lyserpgtc actd discthpylenido ond reserpine

Our obscrvation, tinhidbidion in the developnient of acute
nécc pinng anghhylactse rogetion as @ offect of 5-87
anttbodico, confirng thit 5«ET ta oloo an irpordant

nedigtor Indecing inflanngiion by fnnune tnjurys

In conclucton £t can bo said
(t) s«iT plays toportagnt role in chenically ond

tonenologically incuced inflanngiion £n rocents,

(1t} In rat ploural covity during en inflaongtory
procoss, S-8T controls the relcase of histonine ond

prostaglonding.




3.2 SULIARY 4D COUCLIBION &

5«07 vao coupled to a protcin carrier, bouino
sorun albunin,using dffforent chenbcal reactions. The
conjugatos preparcd wore puréficd by dielysis and were
charactertzod by usltreviolet spectrophotonstric and opeotro=
Sflvoronotric atudtes. 98=30 nolecules of S=HT wore found
coupled to per nolecule of aldunin. 4ntibodtes ¢o SwHT
vare producod by innunioing the rabbites with thege conjugates.
Plasng vos colleetod. Antidediecs werce detacted by agar
gel éiffusion tests IThe reoulds rovogloed presonco of
_antibodios spoctfte to 5-HY in the plaam.' The antibodien
wvore cuglugted for thoir antd=S=-HT offects on rat hind
paw preparation, DJosc dopendent tnhidition in half an hour
occdong velune pas observed, Sintlarly, dosc dopendent
tnhibstton of carrageenan $ndeeccd hind pav ccdona was aloo

obaerycd,.

The role of ondogenously roleased S-HT tn goute
inflannation was atudied wsing tnnunc pl:mma.' Inflannation
wea tnduced by tnjecting chendcal trritants such a0
carrageengn, gilver nitrote and turpentince ¢il in the rat
pleural cavity. 4ninals passively trecated with inoune
plasne exhidtted (nhibition tn 3 hour ezudate volund.
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Inhtbttion was 51.54f, 29,61 5 and 28,445 reopectively
Jor carraegeenan, stluer nttrate gnd turpentine pleural
czudation. Further analysis of the ezudates on toolpted
tlosue preparations rovegled inhibition in histanine and

prootaglandin relegso. Serotonin levels were roduced to
undetoctadble anounto.

In an anophylactic reaction clicited on pinna
of the nouae gensitized with horge aerun, when tnnune
Plasng was ednintotered prior to the challcnge reaction,

there was tnhibition in Ralf an hour wheal diagnoter.

Fron the rosults ¢ can be comcluded ¢

8) 4ntsbodico to 5-ET can be prepared by tmnunigsng
the cxporinental dningls with S-Hfwprotein confugate.

tt) S-HT plays a significant rolc tn chenteally $nducod
‘tnflemnation of rat pleural cavity. The othep
nodiatory relcascd are hiotanine and prostaglanding.
Durtng the courac of inflanmation tho release of
both hiatanine and prostaglandin ts nediated vig

serotonin,

$81) 5=BT aloo plays aignificant role in an anaphylaciic
reaction in nices
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APPEINDIX

Conatitution of Fhyssologtcal golubiony ¢

Tyroce Solution

. Ingrodtonts Cuanttty in
e LA
1, Sodtun chloride 8400
2, SYodiun bicarbonats , 2,00
3, Glucose 2.00
4, Potasotun chloride 0.20
5, Calctun ohloride 0.20
6. Sodiun dihydrogon phosphate 0.05
7. Uagnesiun chlortde 0,01

Dedalon's Solution ¢

Yo, Ingredtenio duantity in
: g/i8tro
1. Sodtun chlortce 8.0
8, Jotessiun chloride 0.42
3  Calctun chloride - 0,08
4. Sodiun bicerbonate 0.50

S  Glucose 050
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§PUDIBS UITH AUTIBODIGS 70 SLROTONIN

The aduvent of preparing antidodfcs agaoingt drugs
and phyatological redfgtors, hao provided with exitrenely
specesfto and ecensitive pharmacologicel agents for research
into noohentono of the phystological procesges (1}. Uewory
theless, the present resca reh tools such gs receptor
antagontsts and deplctors of the storage sttss duoc to whic
me o cxtating Lnouwledge of phyastology dnd!pkarnacolagy,
are officient once but not the absolute., OSpectfteity and
sengitivity of these agents nay be g lintting factor for
the precise studtes., Uorcover, due to the very linited
Enowledge of ithe rccqﬁtors vig which they act, their oun
nechantons of actiong are not procitsely undersatoods On &1
other hagnd, cntibedics are highly prectec in thetr action
and function otnply by sequestergiton of the noleculas in

question.

Unttl last docade, vory fow scioentific reporis
wero available to digpel the cxtronc inportance of antiboc
go pharngcological agents. JThese subotances {drugs and
phystologtcal modigtors) having low nolcecular weights, are
not innunegentc as such and denand apectal troatnent

(conjugation with protein carrfors) to elicit tnnune réop



spectfic to thon. 4% present a nittbodics have been prepared
to a large nundor of drugs and physiological nediators Geg.
digoxin, barbiturates, norphine (drugs), serotonin, hiatanine

catecholaninco, prostaglandine (nediators).

The moat otgntfioant contribution in this field
1o = digozin opecific antibodies. The Fab fragments of
the antibody preparation has nade @ rccord ot Hassachuseties
Hospital, U.3.4,, by successfully treating a patient suffore
tng fron advanced digoxin $ntozication {2). In addition
antibodics to the autocosds wﬁch as serotonin and prostow
plandéns have contridbuted guite a lot in elucidating
phystologéeal proccsses nediated by then (3,4).

In the preoent work, a fatrly controversial
phystological nediator via,, serotonin was selected for
the study. The atn of the work wes to prqparé antibogdice
cpectfic to serotonin and atédg ite rolec in ezperinental
itnflagnnatory procosacs with the aid of thon,

The indolealkylamine, serotontn, is ubiguitous tn
nannaltan tfosuss and fe noot abundantly localised in bra:h,
enterochronaffin ceclls, blood platelets and meat cells, In
rodents, $¢t s considerad as a potont ncdigior of the

inflannotory reactions.



Production of the antibodics to acrotonin ¢

To tnduce tnnune reoponsc to serotonin, ihe
Jirat approach wvas to proparc ariigicial serotonin antigen.
For thia purpoce gorotonin wvas conjugaited as @ hoptan to
6 protetn carrior, bovine serun albumin. Following five

chenical proccdurcs were.adopted (5) 3=

1. Fornaldehyde condcnsation;

2, Glutaraldehyde condensation,

3, Bigedigootized boenzidine, cross linkagey
4. Tolucnewditeocyanate cross ltnking; and

S5, Ethyl carbodiinide coupling.

A11 conjugated products were purified by crhaustive
diclysia. The dielysed material weo lyophylised ard used
for tonunszation. Out of thope fluc conjugateé only three

wore acloctod for further work,

Tre innenogonictity of the haptenic deterninants
s rapor-t&d fzo bo the function of nolar rotise of Lhe hapion
to the carrier protéin. Jwenty to forty haptenic groupo
per noleeule of corrier protein arc considered t0 be optinun,
bonce the aonjugwaa ware asscescd for nolaer ratio of the
scrotonin to bovine gcrun aldunin. Fozlbzz;tng chent cal

procedures pere adopted i



1s UV gpectroscopy,

3, Fluoromctric cotination of residual serotonin.

Fron UV gbsorption spectra, it was concluded that
coupling of serotonm to albuntn has oceured. Vith the
Jornule proposcd by Frecdnan (6), the nunber of serotonin
ooleecules, ranged S0«40/noleculo o) the albunin, |

Eabbtw were imuntaéd uoing conplete Freund's
Adjuvent. The aquoous gsolution of the antigen was ousponded
tn the adjuvant and the ntzturc was inoourlated at nultiple
intradernal attes and thigh nuscles, Tollowing the prinary
injection, boostor injections were gitven ot nonthly tntervale
Jor four months. 4ninals werc bled 10-14 days following
the last injection, Blood wos collected by cardiac puncture,
Following acvgsesanont of the aenttbody titre, the entire

blood woe vithdrown vig intra-arter&al.mnnuluf:ian.

dg the serotonin contont of the rabbit platelets,
ta very high instoad of the ecrun, plosne was collectsd,
411 blecdings were taben inte EDTA osolution, The clcar
plosng wos obtatned by centrifugation. To agvodd the ralcase
of serodonin fron platelets the antire procoas of tho bilood
collcetion and seperation of the plaams was carricad out
at low tenperature uaing siliconszod glassuercs. The plasno

thus odtaincd was siorcd at ‘-‘2000.



Antidodies $n the plasra were detooted by Ouchtoriony'’s
rnethod 1.6, double diffusion In agar ('?), The precipitin
bgnds were formed both for conjugate and the carricyr proiein,
dpsorption of the antisors with the carrser protein resultcd
tn total removal of the gntidbodies to the carrter. This
plasna cxhidbited opechficity for the conjugate alonc, iron
thesé reoults it was interpreted that antébodies ;’;o socrotonin

are produced.

Apsolute gnount of anttbodlocs in the plesna wore
detornined by qQuantitative precipttin teet., The precotpitates
obtatned vere gnalysed by Kjecldahl's method. The final

pooled plas:fza contained 6.8 ng/nl of the anttbodics czpressed
4as protetnsg.,

Biologtcal Studicn @

For the biologtcal studtes with antiscrotontin
antibodten $t o critical to sée that the antibody preparation
have capacity to noptralize pharmacological actions of
sorotonine. Yorotonin ig a potent phlogéstic ggent in the
ra? hind linbo, Hence thio proparation was selected for the
biological assessnent of the antibodics, Oedena ves tnduced
to hind paws of the rots by injecting serotonin in tho oubw
plantar region, Using sinple pléthysnoyaph!c apparatus

ocdong wgs moaoured go change $n volune of the paw. It was

f




observed that whon the rats are passtwely tununized with
troune plaona there is protcetion from serotontn cffoct.
The protsctton was found to bo dose dependent. 5o account
for the nonspoet fic effects of the proteins gnd other
constituonits of the plaona, oninals passively fnnunizcd
wtth nornal plasne wore coploysd a3 control, To cnsure
clatribution of the antibodies at reaction sitcs the plasna
was adatnistored intravenovoly half an hour prior to the
tnjoction of serotonin. Zhe regulte indioutcd that tnoune

plasne con be employed as a pharcacological aacnte

The nezt approach was o use the innune plasng
to study acute inflonnatory rcections in rodents uaing
vartous phlogtotic agents. dInitially, rot hind pap
preparattion (8) was selccted ao g model for gouto tnflanmae
tion. Carrageenan was used a9 a phlogistic agents The
nernel plaona was ¢nployed as a control as degeribed carliar,
It was obscrvod that when the aninals are passtvoly innunized
otth innune plasng (half hour before the car#cgmnan} there
ts doce dependant ¢nhidition ¢n the pev volune. The tnhibi-
tion vao 50 ¥ when 1 al of tho tnnune plasme was uo0d
Thio tndicat&d that scrotonin hoo o role in the carragecnan

!pduccd ocodenag In rots,.

4s ¢ was not pogsible to guaniitatively rocover
the ezudgte gnd $dendtify the nedtators by using this



Preparagtion, rat ploural exudation nodel wves sclected

for dotatled studica, Fleural ezusdation was $nduced by
tnjocting carrageenan in the lower poriion of the pleural
cavity (9). Tornal ond tnnune plasna were gdninistercd |
helf an hour bofore the carrageenan troginent. Aningls

were saortficed after O hours and the plourel fivid ves
collectods Onc nl of the tnnunc plaoma causcd 500
inhibsvion In 3 hour pleursl ezudate volune. Ints indicated

that serotonin has a role tn ploural inflannction,

Btotanine and prostaglanding arc also knoun
a8 the nedfators of gcute inflanngtory rcactions. It
hes been reporied thet there cxzists gone relation for thaelr
relcase during inflannatory reactiona, To toat this hypoe
theoto <ho pleurel czudates obigined were cvalugted for the

content of thesc nodigiors.

Oigtantne levels wore ncasured by bioasoay
enploying gutnca psg sleun preparation bathed in Iyrode
solution containing nethysergide and airopine as gntogonists
to serotonin anc acctylcholine rospectipely.

gt funcus preparation was eelceded for cotinating
prostaglendsn 1ike aotivity of the ozudatos, FO=F, wao

2a
socd go standard for comparison, Lcthyoorgide, atropine
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end wepyranine were weed o block the sffecis of acrotonin,

hiotanine cnd acctylcholine respectively.

Serotonin lcuvels were cstivated by bioasoey on
rat storus proparatton. DeJelon solution containing

agtropine wao used,

Carrareenen pleural coudeic fron aningls pescivoly

tnountred vith innune plesme rewvegled the pellowing focts #

2, Uhdegcotadble levels of serotontn unlile control
szudates. This can be ezplained m an offect

of 5-HT antibodies.

2, Beguotion tn prosteglondin and histanine levels,

This may be ezpleined cs ¢ ooequel of scrotonin
dblochads.

. Turpenttine otl ond stluver nétrote colutions have
been cseribed @ potont phlogfctic agentc in rote {10).
It hes also been said that scrotonin plays a vrelc in
tnflornetion fnduced by these agento. Hence to tocst this
hypotheais gnd to conparc then with provious findings,
plcurgl czudation ves otudfod enploying these irritants.
I¢ wes observed thot thore weo reduction tn 3 hour cxudato
volune end tn hiosenine and prostaglendin lcucis. Corpariaon

of th.ae findings with carrageonan induced plcuréo indicated




that the bastc nechanisu of inflannatory reactions in
pleural covbty ta the sane but the intensidy changes pith
the trritand.

Ftnally ¢nnune plasna was onployed to study the
rolc of gsorotonin in angphylactic reaction. Uice pinng
anephylazis was sclocted as an oxzperinental model (11),
dntnals wore sensttized with horae serun. JZonune plesng
end cvan's bluo dye wore adnintstored rospectivelpy half
on hour gnd g ninpte p_rtor to the challenge rogetion,
Beactiono on the pinnag were cvaluated by noesuring the
dianetor of the vhealo. 4ninale passively treated vwith
nornel plasna wore used ao control. It was obscrusd thet
treatuont with $nnune plasug inhidits an gnaphylactic

roaction dy 305 indicating the role of sorotontn in fb.

Sunnaery

dntibodics to ocrotontn were propared vig conjfue
gation to g protoein car-r"tgzr. The antibodive z‘:hué prepared
were cvalugicd for tholr gnitscrotonin effect on the rot
hind paw ocdona. dIn carrageenan indseod pedema ¢f the rat
hind lsnbs, antibodica offerred partial protecctton., In the
rat plourel inflanmetton pretreginent of the aninalo wvith
antibodieo resulted {n suppression of the 3 hour czudete
volune, At the same tine thorc was partiel $nhidition in

prostaglandin and hiotentne rcleesc. In aenaphylactic



reaction tnducod in nice, antidbodies offerred partial
protection, Fron theoe regults ¢ can be satd that scroe

tontn play rolc in inflaonatory reactions tn rodents.
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