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INTRODUCTION



Commercinl broiler production is relatively & nsw vealure having
developed mainly since the world ¥ar II and has made pherowizal growth
from 1935 onwards in sivmécd countries. Broilers are young ohkioken
ralsed spesifically for seat producticn. lince they ars ready for narket
about two monthe of age, one can expect quioker returns on investment.
With the eatablishwant of commerciel hatcheries snd ready aveilability
of suparior broiler chicken in the xesent days, droiler production is
oonsidersd to be & lucrative industry. 2The broiler indusiry desands a
fast growing ohlok capable of gonveriing feed 1;:&0 moat with grest mri_‘i-
ciancy. Yeed continues to be the greaiest single fastor rapressntisg
over TO% of the totsl cost .cf production. Highsr weight gain, lesser
wortality and better feed sfficiency are factors that Hitha the dillersnce
between profit and loss in broiler farming. Succesalul poultry produetion
depends on harsonious Teiationship mith the suvironaent to which the
wirds are wubjected. Stress pleye an important decisive rcle to meke

broiler produciion a thriving industry.



BEVIRS OF LITILWIURE



Stress in Foultey.

Stress has boen dolined as (hat within a living ercalure Which resuit
from inter-aciion of ihbe orsanisw with roslous etimili (Fruthd, 1975}, It
aay be physiocal, chemiecal or emsctional faclors sloag with manaemsnt errors
that cause physiological or mantal iension. Under intessive systen of poultry
keeping, birds are imvariably exposed to stress of one kind or othor. Strena
ia & sattor of dagree and the madimem sxpressica is tho death of the tind frum
fright or ahock aven thouigh no physical injury 4% invelved. Yhe cruse and
goverity of strsas to which the kirdas ave exposed fron dsy éld %o the point
of disposal may he wany andd 'varying. Many orgenisss 1ike Lacteris and vir-
uses with a potential for causing infmm:m Al gsnaer Bay remain drnwmnt cnus~
ing no appavent syuploss of dissens i3 the birds. Themse ifanfectiour sgents
invade the tisaues of the howt whan the resistacoe of the bird is Jowersd due
0 interzal or extermal atresny factora. Stress i@ mot & ainsle enlity but
an smalgametion ¢f a nushor of feectors wideh upzat {he mil balanced pryuio-
logical norm of a living haing and may be vory wide in iiz x»:smpo ard mauifeg-
tation. Yhese factors put 2 atrein ou the production cepacity of the birds
ard get expressed by lowonrdng the vitality, porfovmance, disense reeistence

ard efficiensy of fesad utilisation.

Pagtors azoooistod with strans in rearing of poultry are 1) Yranspor-
tation, 1i) veccination, 11i) oxtremes in wenther, iv} over-crowiing, ¥}

poysieal disturbgace such us moise, strangers, frequent bandling elc,
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¥i} poor fasding, vii) dehydrstion, viii) starvation, ix) debvesking, x}

medication, i) rapid growil eto, {Charles and Payne, 1966).

iicikan, llke ail acisals are able to compensete for inadaquale
putrition, Falty wanscoment or extremes in teeperature vy adjusting cerfain
body function. Dut this ability is Iimited and when the 1indt is roached

ox surpassed they are affected by streca {(Johnson end Kidden, 1974).

Gtresz fxotors stimulate hypoitbalamus of the hrain and cortiontrophit-
releane-{aotor 16 reloased into the blood styeam. This acts on the antericr
mtuitary gland end adremoeorticotrophde horwone (ACTU) is proluced vhich
sauses ihe Tolsase of cortico stervids and mainly oorticostercria is relmmsed
from the cortex of the adrenal glami.‘ Tre cortico sterpids limit the resi-
stance of the body towwrds vactorial and yiral infestion and slso astitody
production. Growth is sxrested aince i:e secrelion of the growth myrmone
is roduced, A change otcurs in mubrient requiremsnta under stress dunditicn
and ihe body dewends more of vitazin &, Begomplex, ¢ and & and well balanced
foed. Witamin € is aynthesised in the body bul during sumasr the sjathesis
is disturbed. Vitamin € plays a role to docrsase heat and eold siras on
sy bivds {Gupta and Bandn, 1976). Very high and low iowpsrature iicide the
pouliny house cause severe slress and it mey even couse soriality bazides

low azg production.
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4 mmber of onemlicel subsisnoss xre Lolog added Yo broilsr rations
to obinin na:imn wolpht pgaing. ‘?hase chsmical substances vhen mﬁ.Luyod
as fend additives are believed tt; promete growin fméi Iwprove fead Sruvane
#ion. Sowe of thewe are chiefly nutrients and some are ssdicasents like
*Cyprobepltadine’ {3pchidsasanden acd %aly, 1971). Coseryations thia! certain
fasd additives espeeislly antiblotics in animad fesds preduce reaistant
organisas and some with transferable reaiastance promoled oany couniries o
imposs rastrictions on their use. Additivea when fncurporated in broiler
rations should bring sbout caias econcaically axd cause ho bam wie: seat

or egR ir consumad.
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Teanguillikers.

& guarter cemtury agu, the tranguillisers or ataractice took thair
place am an importsnt group of pharsacolozieal sgenis in human snd vete-
rinary sedicines and demanded by virtus of their unique pharmecoloie
action that a separsie slmscification is necessary from the conven'lonal

deprassanta of she central nexvous system.

The tranquiliizing a-ents are to e distinguished from sedstives
in the strict senss that c.oe conniders the sedsiive action of chlomn
hydrate, bartiturates an! ciher central ne.rv-ous ayster depressants. The
tranquillizers are often reforred to as ‘ataractic agenis’. Atarsida by
definition means "m0t dist.rited', perfect pence or valmnesg of mind

{#ooth, 1965).

Tranguillissrs have crvught about a groat improvensnt in the mmoa~
gement of mevers wmotional axd meuial disordsrs. Une of the early deve-
loped trasnguililzors ﬂﬁerpim' was obirined from a plant {Rauwolfin
garventina) wus known in Indis for senturies. Trasquillizer is a inug
that will quistsn a patient without notsbly impmiring conclgusnesa. The
ideal trangulliiser would allsy paiholosical anxiely and naxvous trmsion
without cerebral Tunction; enpecially 1t would not csuse elswpinesy or

avan drowsiness {Lawrence, 1573).

Any substonce which altere penial process or behaviour ie fOTeTRLLY

tormed 'paycbotropic drugs'. Faycholeptic or antl-payehotle agento have



a deprsasing or ichiviting sctioz. Thus, the sedative, trauguillisiag
or stamctic druss wuld he coneidersd pavddnleptic or antipsyehotico.
Toe term "tmanguiliizer’ hae resiricted mesuing ord anould zot be used
o designate the enlicd group of psychophammoolosis sgants. Thus in

sl parignce, the paychotrvpics refer to therapeuticully useivi puy~

whopharmeaniosical dmsg.

It 1s generally uwiersiood that & payeholeptin drug ie cae Blot
elicits a calsing eifuct riducing anxiely, tension, spitsted or dotuarbed
tohaviour., The snti-aaxioiy drugs rescoskle the central nervous ayidow
aadrtives in that sy rolsx smwaclen, are mildly swxdintive and el $o
produce drug depandensy. lLowevar, a eleé,n pharmeccloplie ddatinetisn

canrod te sade suong Shese class of dTucs.

Classification of pavchotropis dvgres
Poyehotrosio drugs are olassified in diiforent wayo. They way 6
- classified deyending on ) the chemical natwre, b} phormscolozical propere
ties and ¢} clintenl use., The clasuification based on clinfeal use inclade
Hajor and Minor peycholeptie mpenis. The major paycholeptic szsats are
thoae with opparent or confirmed efficacy in the treatment of poyeritic
patisnts. The piooy poycholeptic azenis are thowe used in the trealsent

of neurntic and poyeiostaatic meactionw.

4} Fhenothinsine derivativasn:
Gniorpromssine hydroahloride.



11) Mauwolfis alkaloides
Reserpine

411) Thioxanthens derivativess
Chlorprothizens

iv) Tutyrophesone:

Halopsridol

s veholenti
1) Pheaothiasine derivativess

Promsthasine Bydroghloride

i1) I:’imlodinspino derivatives:
Chiordiasepoxide
Diagepan

Oxazepan

Nitrasepan -

iil) Propanediol carbamates:

Haprobamate
1) Compounds of miscellaneous structure:
Ghlormethazrnone |
HRPIODAKATE,

Keprotemate was origimally syntbesiszed in 1551 and doveloped as

a poiential muscle relaxant by Merger {1954).



Chemistry and stmucture-activity reistionships

Chealzally it is 2-aethyl, 2 oropyl-l, 3 propanediol dicnriemste.
it is a white crystalline pmdér ad has a bitter 'iaa-’;e. Neprobanate is
woivhle in water to the extend of only O.7F5 et $1°C. ¥he drug is wtcble
in dlute slkall o acid soluticn and doss not decomposs in gostric and

intestinzl juices. It is » simple aliphatic compsund with the foliowing

siructural formuln: 0 C.E ; O
: 3
N )y H
HN_C__0CH, ﬁ;_ CH,0___C__NH,
CHy

Maprobamaie is the mosi potent coxzpound in the series in pamlysing aetion
s in preventing convulsinos and death cauned by pentylene teirascle.
Gtowsrt @b 8k, (1958) prepared a series of 2 — nethyl - 1,3 propanedicl

dicartesates substituted in the 2 position, in place cf the n~prapyl group

with 2-chlorcethyl, 2 chlom-" @mp;l sud 3 browe propyl group. The 2-chioro
methy> 2-a propyi-1, 3 propansdicl dicorbaoate s alw prepared snd ite
action studied. Halogenstion and mimor alteration ia the langih of the
substituted carbon ohsins vesuited in sigaificant ﬁmméw in potency from
that of e pacent compowsl, A1l the eompounds had cn ection gwilitatively
niniilar to seprobaasto. Neprobamate is a longer octinr successoel’ %0

mephanesin.

Prarmaoolopical properties:

Egprobanaie is comacrcially avallable under the popaiiar brands of



Hiltown and Equanil. It is aleo availoble in the aavket alonz with othar

sadnatives, analgasios ete. wricr diffsrent trade nanmee..
Action on central nervous sysises

Kode of aotion of meprobazate on centmnl nervous eystor is sot weil
understood. It has anticoavulsant property, but it is of iimited clinical
use for this purpooe. GOn withdrawal of large doess of seprobamtie, vonvul-
pione ars seen agersratcd in epdleptic paiiasnta. It has oo apseific depre-
saant effect on reiicular activating system. Pharsacclopical wtkiias of

Berger (1054 srowsd that mepmbamate sroduscd a reversible fineid peralysie

of skelatsrl musclos. -maller doses elicited muanulsy relaxation ard sseation.
Barger (1954} observed that meprobamstc antsgenised ihe comwiloive seizure
avoked by aither strzychaine or pentylene ielrassi. Jduassthesie with barbi~

turntes was found to be prolenced by nepraburase and e admindatestion of

fho druc produced a tamdng effect on mortkays. Saird gt g, (1557) demonsi-
rated the effest of &epmhamt@ on the electricel aativity of the brain

and was found to Le not limited o $he diencophelon Bl extends to the foro-
brain mmaglise {asypdala, omudate nuslouws, prliidum) in varying degros.

These zangifa @ere found to exhibit differeat dogreem of suscepbivllity to
reprobamate. Ileisons on the crudate nuclevs may Induce uuper sineitivity

of the palliduR to the asiicn of repmobamate.

S elfotte:

A characterisiic ectisn of meprobamaie 15 its spatificity for the
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thalmmin. It doer not depress the cerebral cortical activity snd the
oharacteristic spindling of itha LE6 produced by kerbiiurate doss 5ol
usally cocur af'ter normsl doses. Susteinsd hid dosspe of wsprobanate
produce X3 pattern thnt aro olwilar to thove olicited by barbilturates.
There ave howaver, sigrdficint differecces in the [0 obmerved aftor the

two drugs [Bercer, 1553).
iiffects on sleapt

Haprchamate gupprassos £ slaep s2 do the barbiturates. 244 ie
roswmsed afior withirawel of the drug.

Aatopesic nervous syuiea:

By antomceme gflscts are sean with clinicsl doaec.
Hugols:

Althoupgh skeletal suscle ralaxation can promuuably be nsasured
objectively, quantitetive datz comprising the effect of msprobanate and
other sagsnts upon auscle spasm are Gifficult to obtuin. There is evidence
that sadation froa weprovanate plays an inpurtant role in muwxcle relazstion

{Dowming, 1662).

Gardio-vasculay srd reepirsiory aystom:

In toxie doses maprobamate csusss vesplratory depreczion. Hypoteo-

sion gecurs ocoasionally with therapeutic dases.
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fomoxrption, Pfate snd exerstion:

Maprohamets ie well abmr;z:cd fron the gaatro-intestinal tract,
reaches a pask plassa concentration aod syatesic effoet within about
=3 hours and haa a balf 1ife of 10 hours. Heprobacate can induce
microscwal ¢eniyme syotsne in the liver and accelernled drug disposition.
Pianrmacodynsnic itolerance and inter-saction with other druga tkus oceur.
Heprobamate ig quite unifornly disiributed in the body and about 107
of the drug is excreted in an unchanged form in the urine within 24

hours. The rect 13 sxcreied es hydroxy moprobamate and glucuronide.

Yoxic renction and side sifectas

The major side #ffoclia of meprobasute are slespiness and ataxia.
Hypotension may akso ocours Allergic reactions have becn reported in
1o 0e2 = 347 of different series of patienta and appesr most freque
antly in thoes with & history of demasiclogical or sallergic conditions.
Urticaria or erythematoas rash is the wost common mandfestation, Jcute
non=thromboeytopenic purpura has alao bedn reportsd. ZAngiosdaw: and
bronclospasa have alao been reported. Heprobamate has buen found fo be
ascoviated with developasnt of aplastic aunacmia, thrombocytopsniae,
laeukopania, agranulocytosis and erythreld hypoplasia, tut the mmber of

voporisd cases hue hesn vory small.

Clinicnl use of meprobamate:

There i2 no other drug introduced in the racent yemrs which hhe
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had & suide use ss has ﬁgré%mto. Heprobamate has bemn used In anxiety
states and sany orvamic diseasas with tension componsnte It is hdng
used in the treatwent of msculo-skeistal disorders, rheomatic conditions,

alooholiem, psychomotor sgifation and behavioural problems of children.

The beaxodimsepine derivatives presently available ace chlordisse-
poxide, dimsepam, Oxmzepm, chlorszepate, flurasepem and nitrasspam. Hit-
riepem 1s & new generation of bensodinzepine having remarkakie hypwotie

property. It is yellow in oo}éaur ant tastaless. Its strustuve 15 as
H
] H

foilowm: ; .
_ Ne— \ :
C Hz,

l‘hﬁ benzodiasepines differ anung twlm and it 1s diltisuit to
characterise them as & class. Jome of them appear 10 be noXe seiactive
than the barbiturates in the supprescion of aniety. ALl bersodinsepines
have hypootic sction, but the duration of’ astion ami side offecis preciwde
the hypnotic use of wome. They are wnsidnrad to have a number uf advant-
ages over other hypaotic sedatives. The thlmpslutic index apytu*a; to e
quite high. Bensodiasepines have s reputation Tor low incidence of
“hangover'; however, the hangovor nf.‘ nitrzzepan is found to equal that
from barbital (Walters & lader, 1571) and smobarbital (Devies and levine,

1967}, The effects of beusodiazepines on the hepatic micronomal oystem
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sppear to be alight, although they stimulate the system in rato. Howe-
ver, stimulation of the microwomal syatem doen not affect the amtavolism
of bansodiazepinaw.

Mirazepan bhas boen used extanaively in Durops snd in Cosson Geslth
countries. like the barditurstes it increasss 533 activity but it decre-
eson alphe and theta activity (¥oatague, 1971). A8 a hypootic in man
it is equiefficacious with short and intermediate seting barbiturates
(Davies and Lovine 1967; Haider, 1968; Natthew gt al, 1969). After oral
dngestion about 757 & absorbed. Hedistridution takes place ower a period
of 8 = 12 hours. Aftsr this time the plaswa conceniration declines with
& balf life of 21 = 25 hours {Seider and Wendt, 1373) which ney be the

resaon Wy hangover is stoul iho same as that following amodarbital.
Fharwacological properties:

The effeact of benzodiasepines in the relief of anxisty oan readily
be demonstrated in experimenial animais. Howver, anxiety in sxporimental
aninals and san can hardly be .qt:;tod. Sirco the nmophysiologlical or
biochmmicsl basio of anriety im unkmown, azssasement of efficagy must be
based on the general scceptance of bexodiazepines by the sedical profe-
ssion. The clinical populerity of those dwugzs apparently is the resulf
of & mechanion of mﬁén that 15 yot undefinable. A study carvial out by
Posthens and Sesterbolsm (1976) in Sveden revealed tha wide use and accept-
anos of Mtrexepaxn in 1973 mostly at the expense of diasspan and canbined
producta. |
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Bersodixzepices can be effectively ured as hyjnotics fa sonjimot-
ion with their use as anti-gnxicty druge. They do not suppross 35X sleep
in rorual doses but & warkedly diminish or elizinate stase-} alaep. The
aignificunce of this ie not known. Uaille and Pasoane {1975) obzerved
in san that adairistration of Flunitpszepem sud ritraccopea poduced &

large decregae in mauid eye movomsnt during first sisap cyclo.

Yne benmodiasepines coves sn increase in ast bete sctivity with
an increase in asplitude of the Lille 311 bearodiscepines Likrease seisure

threshiold and sre saticonvulesnng.
Gxeletal muscles

Bansodiszepines are widely used as mumcle rslaxant. loue musole
velaxation eomurs aftor adninisgtration of say csatral norvous eysica dep-
reagant and there scews to be wo particuiasr advantsge to any of them wheu

given by oral zoute.
Abmsorption, fate and sxerstions

Chlordiasesoxide is aluwly ebsorbed end aay tuke seversl bours to
reach & pank plamms concantraiion and corbined adadnistration For wevaersd
dnys 15 required for the plasma corceatvation to resch & platenu. Twn
active setabolites, & lactus ond a émth;—;lmeﬂ; derivaiive awe {oywed.
Nazepan in contrast 1a eapidly avsorbed renching a pleswa coaceniration
in ops hour. The bBlood levelu of rate ormily alnimotored «iti nitrolepas

reaching a platesu which porelaoted for U0 wimtes sd then declined with
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a half iife of 50 mimntes {Tanayasa, 3¢ al, 1976). The lwit of detsetion
of nitragopas in serum ir found to be Hug/ml (Moiler, 1575} According

o Yaamgi at ﬁ,{!%}?‘ﬂ' at least four kinds of cesctions are invoived in the
bio=-transfomation of mimetsnzespan and nitrszepen and the forser wus found
to be rapddly hydroxylated at -3 while the (=3 hypdroxylatlon of nitrazepan
was vory slow. The reduction d¥ nitro group at O-7 and submennert acetyi~

aticn are ioportunt oulcs for the excretion of thess drugs.

The tolerance and phyaicsi dependesnce ogocur ¥ith banzodiazopines as
with all drugs of this class. Hebituation te bensodissspines is comson,
however, withidrnwl sywptons afior chuorde use may mb appear Jov a week
after discontinuation of the drug. Yasagita gt al, (1975) oksscved the
developmant of physienl cependence to ropeated sdministration of nitraszepea

in ool sonkays Ly witlhdemwel teste.
Zoxzic reactinn and side effectm

The expacted side «ffects of drowsinens and ataxia are exteasion of
tho pharmacologicoal action of these doys. In genwral, the elindenl foxdcity
of the nsodiacepines i low. Leighi gsin whioch may be the revuit of a
venswed apretite occurs in suw patients. (ver-dosags with benct discepines
ig frequent bui serious segquolise ave rare. Uver-donare of mitraiepss up o
40 %imes the hypmotie dose produced no respiratory deprescion amd. loos of
connedounness {Hathew g% ml, 1965). The striking sdveniege of bonsodinge

pines is the remurkable navgin of zalely.
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Grug fnteragtion:

It 1z infraguent with benzodiazepines. The reladive lovt »f
wither aﬁ,dc affects or drug intaraction frequently sasoes thase drwm
the sients of cholce in ihe ireatsent of anxiely statea. Zzairo gt ade
(1975] reported that nitrazepes in combination with alchubel ¥ng copes

cially deletarious on psychomcior skills.
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PRARGUILLISERS 1IN CHINKRY,

The calm ard serene atmcaphere and & facling of cunfort will promvie
the rormal phyciologlesl functions of the bady. Ironguillisers mre being
praacribed by physciens (o psycliotic patients with good success. The uwe
of tranguilliizers as aoti-anglety drugs is not rostricted to human patientz,
They are being employed in anisals snd veterinary practice in wory many ait-

natisug.

Reacrpine and Chiorprommsine are $two drugs widely uned as trangudli~
iadng ayentu. Besorpine produces sedativn in & wide veristy of iemaals and
4h8s action has beon found to extend to wild turkeys (Zarl, 1958), domestic
turkoys (Usrleon, 1556) and boih dowastic chivken and turkeys (Burver gi al,
1958). 4 level of 500 wg voonfrpine per kg of di.ét produced 96.° mortality
while 5 mg por kg promoted growth in chicken (Burger, 1958). Foatuer pocking
nnd cannibalize wore f\:mz;d- 1o ve controllsd on administration of rescryine

in pheasants (Howitt and .leymoids, 1557).

o
Burger g% g1, {1955, observed that chlorprummsins fed to White ieghorn

ohickes at levols frox 10 - 100 »g per kg ;ﬁet produced a slight lut aigni-

fioznt inovenso in growthn wiile at levels fon 550 - 1000 #s por ke dict

depressed growth end at highor levels there waa 1007 mortelity.

The sedative effect of chlorpromazine in namsals was noil ascn extenied
to fowle {Burger 8% &l, 1959) where ms it was offuciive in iucressing resis-
tance to heat. The hypoteasive activity of chlorpromazing thowsh 10t tested

in fowls iz wmwch weaker in zemmale than that of resernine. Uhlorprouasine




18

had m' offect on the plasme oorticcid levela of chicken subjected fo
oold streas 311 39 days of age (Buckiand and Bisgrave, 1975). Both
ehlorpremagine and ressrpine wevre found 4o reduvce the hizh ambient

temporature stress in chicken (Van Matre wod Durgos, 1U57).

Tranguillising agent npxﬂbmtt has heen sghown to have inmels
relaxant aotion snd tsaing effect on mamsals as roported by Burger {1956).
At n’.latiuly high levele of meprobamate in the dist irhibited growth in
White leghorn chicken (Zaboock and Taylor, 1957); at higher levals wap-
Wiamate hxd 14itle sffect to reduce the asrvous and flighty character-
istic (Carren and Hill, 1957) and 1% was suggested that the druz might

be #lightly toxic to the chicken-(Caeren and Eill, 1957).

The effects on adminiatration of meprolasate on satablished bresds
of chicken is although fairly kpown, its action on the %?roihr chicken
which iz -ndz:;uua with rapid growth is hot Fot e¢lear and much leza the aetion
of bensodlazepines in any type of chickes. In as much as cost of faed
alone accounts aver 705 in poultry produstion, savings on feed axpenses
will approciably enbance the wargin of profit. In the modern intensive
system of rearing ﬁﬂM' in cages, factors xeaponsitle for stress in
poultry must %o kept mioimum, if not completely avoided no as to achieve
maximum productive sfficisncy. In the present invesiigation an atteupt
has Laeh made fo explore the paesibility to reducs the Loed cost and to
improve the feed efficiency by incorporating trasquillizers smw: 8L GAp-

whanate and xitrazepam in the rations 30 as {0 reduce stress factors and
therety t0 obtsfn meximum weight gaics in broiler chicken.



HATERIALY ARD MUTHODR



19

BATEALD AMD BICROS

A feeding ivlal of 30 daye duration was carried lauﬁ in the depari-
want of Pharmaoolony, colle.e of Veterimary and Aninsl Celenceq, Jannuthy
to atwily the offect of t=0 iypes of tranguillisers on wedgit gedn when
insorporated as food A ditives in the rations for broiler obicien. iUne—
dey old conmprcial broiler chickern {"Starbro' brand) were procvred frow
#le, Indin Foultry VPams, ¥angslore. ALl the chicken were of tis sswe
hatch and were Talsed in the deparicent in a tattery brovders Jhey weze
wing banded on errival ascd debsaksd at 10 days of age. Startor and
Finiaher bakal rations for ihe chicken were cospounded o per 10X (1967
spacificntions. The in redients and chealenl composition of the basal

dists are ziwwn in table Ia and Ib.

At 30 daya of age, tho chicksn wore wolghed imiiwiﬁuzf; axd racdorly
assiyned to efrht eroups of 21 each os widlormly as pousible in regpact of
body weishi and raised in weanar betteriens with veriical tiery, &ach group
having recsived a floox spave of 2 mz. The 4igts werc alse rendoaly allo-
tted to the groups as deisiled in tnble Zi. The group that recoived tne
bvassl diat alons formed zn cordrel while wuother four swoups each had rego-
ived brsal diet facorporrated with moprotamaie® at levels of G.25 0.4
0.6 and 1.7% of the diet opd the remaining thres proups weve mdniedned

on diots with the addition of ritragapan * at levels of C.0055, 0.01° and

% 1, Meprotamate used in the exporivent wae "Equanil’ o brond pioduct
of Bfz. John Yyeth and Co., Powbay.
2. *Hypnotex 'brand of nitrszepar of H/s. Pharmaceuticol and Sremical
Indusiries, Boabey was used in the expuziasent.
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0.015% respsctively. Rauaril and Hyprnotex procursd ams tablets ia wirip
packings with aluminiwa foils wero finely powdersd in a domesiie type
electric miver. Caloulated quantity of the dxug was then thorvughdy
hand-mixed with ithe feed a0 as to have & uniform dispsrson of it in the
fead, ench time the feed 00 praparsd for thm reapective mlﬁl was Mt

more than 10 kg.

the chicker in all groups were madiantained on starier dist 11 38
days of age and switched on io finieber for tiw remaining poriod of the

teial with and without tho addition of respaeciive daiugs.

Yoo exparizent wos cordunied during posk summer. Feed and water
ware provided ta the chioken ad libitym and wers under identical condite

iong of manzgoment.

Brior to amsigning to different groups, four chicken wero randoaly
awlectad and sabjected to hematological atuidies and histopathological
exaaination of the liver. Similarly, one sach at day 16 and four chicken
on termination of the trial at day 30 from sach group wﬁ saceificed
for hematolosicnl and histopathological studies. Birds died during the
courss of the trial were aubjestsd o post-morter exsmination and cause

0f death invostigated.

Blood fox haesatological studies were drawn from the sin: veln.
Hasmoglotin content wam estinsted by using a Ushld hosncmeler. Glotiing

time wan deieruinod by drawing blesd imto eagillary tubes and Drakdng
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the tube at intervale and the end point reached when a shred of clot ¥as
formed. Toe cell constituenis of the blood was estivated as per ihe
tochnigue deaeribed by anbiar, {1961}, Tbe hictopathulogical exauinstion
of the liver was cerrie’ oub with sampies cectioned %o 5 g thlakrecn aad

stained in heesotoxyiin and eosin to be examined under Light mioroscope.

The individusl waislts of the chicken st the initinl, at day &, at
day 16 and Firml weizhi at day 30 were recorded corrsciing to tho nsarect
5 g. Feod comsuaed by tho chicken durdng the ¢risl was notel with dve
corvection Tor spillare. Feud efficlency and cost por unit gain on 8iff-
crent dietory treatzent : hed Teen worked cule The dote were chuticiiesily

anglysed as por rothods descrited by Fnedesor snd Cschram (19671



Ingredients and chemicsl couposition of the bana’l diet

). Ingredient composition

$1. ¥o. Ingredient, perts 100.  Startsr  Findsher ce;:‘l :::? kg

LS Ground nut cake 2 19 214.29

2. Girgeiy oil cake 5 5 236,00 .

3. Haize 32 435 143,31

4. ¥heat bran 16 5 145,00

B Rice bhran 15 15 48,00

6. Dried fish 10 10 155,00

Te Starmin Fo 2 2 140.00

a. Lard , - . 5 400,00

100 Ti0

9. Rovimdx @, g 25 B 117.14 por kg
10. Bifuren £, g 50 - 110,24 .
1. Cost/kg of fead, & 1.62 1.53

1. Starsin £5% ¢ {Shaw ¥allace, Kadras) containing: Calcium 2685
Frosphorus T%; Iron O.5%; Iod:lm 0.005; Manmnese 0.013 5
Sobalt 0.005% Sod-Chloride 175
2. Bovimiz & 3 Hoche Produots Ltd., Boabay, contsining Vit.4&-40,000. ) 3
Vit B - 20 ug; 'l’:l.t.li’3 - 5000.1.U. per 2.

3. Tifuran £ : Smith Klina and Freneh (India) Ltd., Bangaloru
containing ¥itrofurasons 255 w/w; Purazolidon, %.67 w/w.



b). Chemical composition of air dry feeds

. Bo. ¥akrient 5 ' Starter Fingghr
1. Woisture 5,90 2,60
2 Crude protein # 21,40 19,70
’3. Bther extractives 4.5 N2 )
4. Crude fibre 6.7C B.60
Se Totxl ash 11,60 1350
6. e ‘ 49090 4550
7. ' Insoluble ash 624 £.61
8. Calciun ’ 0.69 | 0.65
9. Phosphorus 0.77 | 0,75

* % x .25
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Dasizn of the experiment.

Dietsry traatmsnts Group 1 1y 1 v v i vix vz

. N 1&/”,_
¥o. of birds 21 21 21 21 21 21 21 21
Equanil % Pesal  Basal + Baial + Basal + Basal + - - -
(Meprobamate) 0. 2% 0438 0.65 1.2
Bypuotex % - - - - - Pagal + Dasal 4+  Basal &
(Xit~resspan) D.005% 0,018 0.045%
Av. cast per kg 1.57 2,68 %9 40D B8.23 3,26 4.95 664

feud, M.

Cost por tables of 'Equanil' and ‘Aypnotex' at the Dupartaent wag 2.0,22 and kO %% reapectively.



SULTS



Growth.

The growth rates of chieken in all the dietary treatments lrua G -~ &,
O~ 16 and O - 30 days ¢f trlal are presunted in inbles 1T to &, Table A1
arows the suonarised weliaes of geowth, feed consumed by the eddcun, fued
efficlenay {graus Cecd por yuam gadn), avorage Qaily gadn in wedoht and
feed cont per kg of gaiu. The data periaiidag to the Lody wnd bt s=in woro

statisticaily analysed aud the precented in teble 4IL.,

Harealdity,
The chicken diad during the courss of trial from 0-8, O-16 wrd (=30
days in the reapoctive treattiont grouns and the cruse of death yuwvealed on

sutnpay ars zet oub in table XIII.

Birdn diad durior he course of fio txal dn srowes I, 100, IV and ©
on auiopasy exbitited axivasive cubsulwwous nsemorchzpe -=ionding the entire
lavpgth of tha traches. cstoely hasporrhasic ares wavs acon at the ragdon ol
the breast musele, on the wings, legs and farso-adtatsroal rejlorns. o the
sntcro-ventyal aspect of the lunge bBaemorrhages wers BeCN. 1Thers wAZ O
evidence of menivnzenl bauworrhare. The leirons were alucot ideatical in
all the birds died, but occasionally siight varistion could bs noticed in
individual caces. The birda died in group VII on aulopsy revealed leluons

gurpestive of poriecaxrditis and enteritis.

Hgematology.

Iata on the hasmatology of the chioken in the dilferent dlet vy treat-
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mente in respact of hasmoglokin, cell constituents asuch ug red cell count,

total snd differsntial leucocyte counts and clotting time of the blood at

the comnencwaant, st day 8, at day 16 and on tersination of the trisl at

day 30 are depioted in tables XIV to EXIIT. The sumsarized values on the

hasmatology of the chicken on termination of the trial are presented in

table AXIV.

Bistopathological exsmination of liver.

Trestmeat ., 4. .
_groups st.dsy O, at dsy 16.

at dsy 30.

Gr

Gr.

Gr.

Gr.

Gre

or.

I
Ix

1iX

Iv

noxsal

']

nozrxal

Disruption of hepstic
cords

Foocnl hasmorrhages
in many sreas

Pffure haemorrhages
on the liver paren—
chyne.

Small foounl area of
oles with muliiple
well defined borders.

nomal

norasl (Pisto I Mg.I)

In sooe arvexs disruption of
hepetic cord and many of thes
with focal hawsorrhuyes (Pig.2)

Dirfuse hasaosrhagen soattored
in mome area of ths liver
(rig. 3)

A fev hepatic cslls showed
necrobiotic changes, Slight

‘diffuse haomorchages on liver

parenchyma toticed. Daruption
of hepatic cords, {(Plate XX
'ﬂsv 4)' ’ :

A few of the hepati: cella
showed fatty changes. Vacuoles
wers seen as afugie one with
maltiple small vacudles with
well defined borders. Small
facsl arsa of haemorrhage

(ﬂs- s)o

Pew of the hepatic oells showed
alight degenerative changes and
cecasionsl coll had bscoms
necrotic {Pig.6).



Gr. YII o  we ' Knlargement of apace dissc
Gr.Viil .o .o ¥ild diffuse fatty degeneration

Gesneral Yehaviour of the bixds.

There appeared to be no difference in the belaviour of the groups

of birds when handled for weight recording or when observad in cogem.



m

Fig.
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Growth rute fa chicken muiatained ox imnl dist from O thmugh 30 ¢mys, in kg
8.50. Chick Bo. Initial wt. at day8 at day 16  at day %0

1. 66 0.310 0,50  0.610 1,000

2. 30538 0.315 = 0.5 - 0.670  Sacrifieed st day 16
3. 39362 0325 0,580 0.TH0 LI
4 387 0350 G520 0,640 B
5. . 33T 0.%0 0.530 0.650 0.500

6o 18770 0,350 0.5%0 0.655 2550

7. 39373 04350 0510 0,650 6,950

8. 35438 04360 8u550 0.670 0.550

9. 55 05 4540 5,610 0,650

10. 33784 0,300 0.853 . 0.660 0,950

1. 39215 0,360 0.540 0.690 1.000

12. 8417 B30 0.615 0. 750 1,050

13, 38456 0,43 0,540 0.6 - 1.000

14, 59405 0,420 3.650 0.8% 1.200

15, 35206 0.420 0.650 0. 710 1.200

16, 33411 0430 0650 0.80G 1,100

17. /Y38 0435 0.630 0. HE0 1,050

18, 38457 0.440 0,660 0.830 1,200

19. 39328 0,450 0.640 0,760 $.100

0. WA 070 0,640 G.TTO 1,150

a1, 38407 050 0. TED 2,890 . 1250




fable = ¥

Growth rate in chlcken msintxdned on besel diet plus 0.4° “zeprobazate”
from O through 30 daya, in g

Setipe Chick Ho. Initial wt. at day & at dny 16 at &y 50

1. 770 De 310 .41 C(e850 3e£00

2o et 10 Qe 10 3470 0.530 DeTHI

3 38453 00320 0,540 0,620 0,550

4, 3475 0o 33 0.470 L0560 3.6

5. 3457 3,350 D.540 D620 D500

6 ittt 3. 360 0.550 Q.60 1,600

Ts 35442 3. 360 3.550 - 3.650 $3.750

8. %8 0.365 G570 0,650 Smerificsd ot dey 1€

e 38401 5. 376 (3.510 G.6590  fed at dny 2
10. 133 B.Fi 0600 0T §.050
i1, 23489 0. 535 06310 0. 710 1.050
12, 3E717 0.7590 0,550 0690 1,070
13, 25566 04395 5610 005 1,030
4. B488 0. 400 o e Dled ab dy O
15. 39442 0u410 0,605 9K 1.0
164 35454 0.420 0610 0730 0.450
7. 787 8,420 0,670 0. T30 0900
18. 30484 0460 0,708 004D 1. 25
15. BORTH (e 460 Qe 70 05X .50
204 To20R J.504 Ba6iI0 D.G2 T HX
2%e 36410 0515 007530 GuB50 1043

Rean £, 330 0687 S0

0.535
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Growth rate in chicken maintained basal diet plus 0.6% “meprotanate”

fyom O through 30 days, in kg. .

S.9%. Chick %o, Initdal wt. at day 8- at dey 16 at day 30
1. 304 0,310 0.510 0.630 0550
2. 36740 0.310 9,500 0,605 0,900
®=m 0.510 0500 0,660 0200
. by ) 0.340 0.510 0.605 04850

5. 36448 0.350 0,530 —  Died at dey 10

6. . 39370 0360 0,550 0.560 Died at dey 24

T ®ITT 0,370 0.560 0.650 Lacrificed nt day 16

8. 335 8,315 0.620 0. 740 0+900
9. 39786 0.375 0.650 0e5300 0860
10. 29203 00380 0,600 0.750 1100

1, 39441 0,360 0.610 —  Died ab day 10
12. 39417 0390 0,60 0,700 1.000
15, 3845 D400 0.640 0.830 1.080

4. 33355 Tl 04610 \0.656 Tied at day

5. 35351 0.410 00650 —  Tied at day
6. 3513 0.410 0660 0.790 1,400
17. 35496 0.415 - 0,550 0.650 G700
18. 579 0.4%0 0.610 0700 e E80-
19. 3372 0.460 0.750 0.890 1.260
. 5 0.500 6uT40 0050 1,150
2. 33383 0,500 0,740 0,850 1,150
Nean 0. 389 0,654 0.9

Q.714




Table ~ ¥II

Growth rate in chicken maintsined on basel dist plus 1.2% meprobasnte
from & through 30 days, in kg.

8.%. Chick ¥c.  Inftiai wt. at day 8 at day 16 at day 30

1. 39452 . 030 0.450 0.755 1.000

S 2. TH5T 0300 0.0 | Cd4®0 52650
3 455 0.0 0410 =  Died at day 13
4 9402 . .0.330 0470 —  Disd at day 10
5. 30418 0.3B0 .40 0.595 0,950
6 2495 - 0570 0.550 0,690 Died at day 22
7. 9815 | 050 0.500 0.6 0,650
& 39576 0515 050 0.610 1,000
9. WSO O3B0 0500 0,600 0,850
10. 3045 . 0.0 0.565 0.660 0.9%
". 5 030 0510 0.600 Saorifiosd at day 16
12, %o | 00 0.600 0715 0.975
13. WB6W | 0410 0.600 0.660 Disd st day 29
1, 332 0410 0550 0880 2900
15. 3403 | 0410 G616 0710 Died at.day 24
16, W55 0.4 0550 0.640  0.850
T 3485 . 0.435 0570 0.690 Died at day 29
18, |2 0465 060 0 —  Med ety 1t
5. 68 . 0410  0.6%  — Dledatdoy ¥
2. T% | 0415 0650 0520 1,00

2. 84 G490 CeT40 G3.850 1,000

Hoan D %0 0.554 0.670 T D914
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Growth rate in chicke: maintained on basal diet plus COS? aitrasepan

from 0 throwzh 30 deys, in kg.

S.No. Chick ¥o.

Initial wte et day 8 st day 16 =zt day 30
t |5 0.320 0.530 0,660 1.050
2. 35208 0,350 0500 0590 0.9
3. 35500 0. 350 0510 (B30 0930
A 35491 0,355 0550 0.660 1,100
5. 141 0.560 0. 440 0.570 0.0
6. S9490 0.360 0.560 . G.TI0 1,200
1. 30440 0,560 8.500 0.610 £.900
& 39463 0.370 5,500 580 0,950
9s 33406 0.9T5 5560 4680 0,950
10 33474 2,315 0,610 G110 1,100

1t. 383719 34380 0,560 .660 Smeerificed at day 16

12 TIATT 0,350 9,600 0. T4 1,050
13, 33419 0,795 0610 04760 1.100
14, 3B4T0 0.400 0.590 0.T10 1460

15, AT 0,405 0.610 0.755 10150
16. 38120 0.415 0.640 0:760 1. 100
17. 00 0.4%5 2,700 9:870 1,100
18. 39460 D430 0,600 0.790 14100
19. 39443 0,430 5,680 0,640 1,000
20. 38432 0.459 0,660 £.800 1,050
21, 35407 04500 0.7 04850 1200
Hean 0.3 o.562 5,711 1.043




Table -~ IX

Growth Tmte in chicken meintsined in hessl dist plus 0.0%7 nitrazepem

from O through 30 days, in kg.

SoHo. Chick ¥o.

Initial wi. at day 8 &t day 16 at day 30
1. 3450 0.305 0.460 0.55% 0.800
2. 33467 0.310 0.4%0 0510 . 0.800
3. 30212 D350 0.520 0.610 Died at day 27
4. 36718 0a355 0.5%0 0,730 1.150
5. 39365 0,360 04540 0.630 0,900
6. 421 0360 0.540 0.640 1.000
A 3450 D365 0.630 0.740 1.000
&s 39559 0.370 0.610 0660 1.000
9. - %214 D370 0.450 0. T0 0.950
10. 0452 9.515 0.580 0.710 1100
11. TATS 0,330 0,520 0550 0.650
12. 2557 0,385 0. 600 0.650 Seorificod at dsy 16
13, 33490 0.350 B.570 8.750 1.20
14, 39395 0u kiS5 0.630 0130 50
15, %0209 0.410 0.600 0.5 1,050
16, 3030 0.410 0.600 0 THO 1.050
7. 17 0,415 04610 0730 1.050
18, 425 045D 04690 0.810 1,050
19. 393685 0. 460 0.700 0.860 14200
20. 9207 0,450 0.710 0.660 1.150
21, 4B 0,510 0.750 0800 1.050
Roan 0.390 0.568 0,702 1.005




Tatle - X

Growth Tris in chicken walrisiusd on assl diet pluo nitrasepes D.0157
from O through 30 dayne, in kg.

T.%e.  Chick Ho, Initial wi. st day O at dey 16 ot dny 3C

1. - 39462 G.350 0o 40 0500 0o 0D
2. 3462 Gu310 Bad 050 1,000
3. 346 03 55 0,65 2,550
3 55392 G350 W 0.6 O.E
s, 39458 o 355 (e 550 0,703 1.C00

6. Y3440 5e 360 5,550 02630 1,000

7. %3405 0,360 G50 0u560 00

8. 33494 0 370 0,650 D820 1,300

9. % 0.3 a4 0,720 D80

104 35479 0o 300 0,560 9.660 Seerificed at day 16
H. 1123 6.355 (540 0,600 0,850

12, 33494 G355 Be 603 0.760 1,200

13 33464 0,400 G530 0,610 1.0

14, 13714 0. 400 04600 £.750 1,600

1%, 6 0udi 0,640 3,730 1.0

16, 55395 0,410 OuE50 007500 3,550

17, 3359 Oud20 .70 3453 £,000

184 33468 G440 G4 54750 0,50

19, 33465 0450 6,710 0540 1,200
20. 34996 0.485 0TS0 54900 §.900

21, J34 0500 0.7 0.G40 1,250

¥

ol

Kol
o

Henn Ge 55 G4 O. 714 Tati2l
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Table - X1 . P
Sumsarisel table of growth, feed uonmﬁpuon. axd Pesd Rfficisncy in chicken reared from O through
‘ 30 daym _ | _

SO xﬂn It“ re;zﬁg;,. i Gr.11 Gre 111 ‘i}‘x" WQ Gro? ﬂl‘un' Qro VIX Gr.nu
e Fead consused, in kg 090 32190 30,000  3B.000 BG40 20.5AD TS 3645
2 Yoe of chieken dnys 616 éoT 592 542 525 616 613 616
3. Avarsge feod conswsd per L o T

ohilek peT d&y. in & ) 66.7 64.5 66.0 TG.0 040 - 6’“‘ 60.6 5341
4. Avorage gain in weight per ' s
5 Average gain in weight per »
6. Feod por unit goin %05 .02 3.5 3.57 3,67 $.02 . 2,95 2.81
Te Foud cout per kg gain

a) Cost of faed, W, 4,80 4.76 3.58 %460 5.76 4.76 4.65 4.43

) Cost of Drug, &. — £%2 T8 1.8 24.22 49 974 . 13.91

c) ’Otﬂlg [ 4,80 31.00

9.08

13.36

17.%6

9.74




inble ~ Xil

Aualyais of Voriance of body waights of chicken rearsd Prom O throwrd I0 dayws

.00, Hource af’ & nx3 ¥
1. Tz Sment 7 e 251 00936 Ze 273 *
b Lotal 142 1755 — —

Fat 55w 2.08 * Significant at 5



Criticol valuss for the compariaca of ireaiments.

Groups

I Ir 1y o w v ¥ viz vix
1 - 0,065 0.,068% 0.0T1 0.076% 0,065  0.055 0.063
1 - == G.088% 0,071 0.0T6% Q065  0.068 0,065
171 - = == D071 0,059 a.m‘;ﬁl- 0,058 0.068%
v - e - - 0.0 0.071% o.a?{ 0,071
v - e e e e 0076 0.076% 0.076%
I “  eem - — - — 0. 085 0,005
Ik - e e — - - - 0.065
¥III - e - — - — -— —

¥ Rignificant.
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Table - XXIZ

Mortallty pattern of the chicken under different dletary tmgitnnta from O through 30 days
Sfo. - Treatwent :":ﬁ;" 0-0 duys O-16 duyw 0-30 days roesrs  Mortality lorkulity &G;t“:;ig.
1. Group X A . o2 a 1 - - —
2 Group 1T 21 21 20 19 1 1 476 Multiple hassorrhage
3. Growp 11X . 2 2 20 ' 1 2 9.52 Hultiple hassorrhage
4 Sroup XV . 2 21 17 15 1 % 2580 Fultiple hacworrhsge
5, Group V a2 16 12 1 @ .09 Multiple haekorrhsge
&s Group ¥ | o 21 20 20 1 - - -
T Grotp VIT 2t 21 220 15 1 1 476 Parloarditis and ent-

. erditin.
8. Group VIII 21 21 20 2 1 - - -




Peave

tG, Iv
G. Vi

F
i

Fig. v




Tahle - XV

Hausaatology of the broiler chicken at 30 days of age { at day O )

— , ¢
. Ko. cmk &s.‘ Hb /100 xl 123/315

Clotting timo

. i 3 sl s T4 ot
1‘:}% 133 kﬁ Be L‘% w‘ B‘% nie., $0c.
t. 33457 S5e 20 2.1% 12.501 i | 48 2 1 - 8 at, 10 seec.
2. 38500 4-‘9()' 2.50 11000 2 47 50 1 - 10 mt, 0 &20.
T 20489 4,50 1.9¢ 10.2%7 1 48 48 2 ] 9 ut, 70 eec.
4. 35403 S.10 292 11.928 9 49 47 2 ' g.mt, 10 e,
Hean 2,006 11.514 29.2,‘5 19

1.25

47.5

S

9 nt, 15 sac.
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Table - RY ,
Hasmatology of the chicken ssorificed at day 16.

Treatwent Chick Moo J:E’a o ,g%f';.ﬁ éﬁ_p w8 oW 1t Clotting time

Gee I WWD 5.8 20 12240 2 50 48 = - 6 wt, 10 sac.
r. I1  SBTIB 6.1 2.20 34,510 3 43 46 - 1 10 ut, 2 sac.
Gr. 3L 5.9 0 2.3 .20 2 48 48 1 19 nt, 50 weo.
gr. IV BITT 605 148 10670 3 47 8 2 - 19 at, 15 s
Ge. ¥ 45 5790 .90 9,812 4 5 45 L - 24 at, 30 mec.
Se. VI SS9 57 210 12470 2 43 43 1 1 6 nt, 40 sve.
thee Vil 9597 6.0 240 11,20 2 4 46 1 - 9 at, 10 sec.
GeEIT %43 8.2 2.2 11536 3 48 48 - - 10 at, 2 seae




Tadle « XX
Baexatology of the broiler chicken maintained on basal died at day X
o » . o B e WEG | s %7 o o7 ; ,
wln i‘\’Qr v Chdek HO. ‘/1% ml 'Qb /..4’ 10 /ﬂj @ H?” L.r" W 3,5 clﬂﬁuns t.hsa
3 53477 7.2 2.90 9.008 3 41 e 1 1 7 mt, 50 eac.
2, IUST  6.20 1.80 B.086 2 46 43 2 i 8 ut, 10 seo.
*, 3395 6.0 R0 BT 4 46 46 2 2 & mt, 10 oess
4e %770 6.40 260 10,40 3 47 s { 10 ut, 30 sec.
Kamn 2.60 B8.842 £1.2 1.5  1.25 8 at, 10 sec.

6.50

465
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Tavle - AVIL
Hasuatology of the broller ohicken mainteined ¢n basal diet plus ceprobasate 0.2% at day 30

q v Eb e, W 3 5 o e . ot ting ti
5. %, Chick Moo At B2 m? AT I ot Cloitiug tiue
1. 35423 6420 2.0 10,400 S 45 50 - R 8 at, 20 sec.
2. %6415 580 240 $1.201 2 4B 49 1 e . 10mt, 10 sse.
f’ol 393?7 6.20 240 10245 4 A6 AR 2 - 7 mt' ED sen.
. 571 700 260 9818 3 45 50 ' 12 a8, 15 omc.

Hean 6.57 2,47 10,420 .0 46,25 43.25 1 0.5 9 ut, 39 weu

PRSI vs



Table - XVIIX

Haematology of Brofler chicken maintained on basal diet plus meprobasate 0.47 at day 0.

- b C VG o -
S.%. Ghtek ¥o. /100 w1 10% 3 4o /.3 B b 1# w5 2] Clotting time
1. 36453 720 2,08 12,016 2 a8 46 Y 1 18 at, 10 set.
- N 153 5,00 2.3 10.103 4 45 A6 I 2 15 nt, 40 sac.
3. 30342 T80 2.13  9.878 3 46 49 1 1 16 mt, 10 sec.
4o WUTE  5.80 2,02  10.128 2 48 48 2 - 18 at, 10 sec.

47.2% 15

16 nt,

23 ant,




45

Table - XIX

Hasmatology of kroiler chicken maintained on basal diet plus meprovanate 0.6% at day %0.

| ) TG ae - A . » u
S0, Gk Moo _jo Og e P mw k u Clotting time
2. ° .20 .92 B8.617 3 &7 pr 1 i 14 ut, 20 nec.
2. 39446 7.80 2,10 9.148 2 46 48 2 2 10 ut, 10 sec.
4 3551 7.20 1.8 10,231 3 8 a2 - 16 nt, 30 weo.

an , Te25 1,98 9.536 2.5 47-5 48.0 1.0 6075 114 'ﬂt; 47 seo.
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Table ~ AX
Hasmatology of the broller chicken meintained on basal diat plus meprobamste 1.2%, wt dsy 50.
EXUN TS NP B o B R I Glotting tine,
fe 38485 5-20 '-90 9.%‘ 2 50 4& . - - 22 ‘if'. 20 m-
Do 35485 4.80 1.80 B.67& 1 5% 49 - - 18 aite, 20 s,

4. 39376 6.20 1.80 10.156 1 49 48 2 - 16 ate, 30 swc.

M S-‘O ’-87 9.5% 1.Q 50.2 47.7 5 5 ' ’3 ltﬂ, 25 - 1o 18
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_ Table « XXI
Haomatology of the broller chiocken mntainid on vasal diet plus nitrasspas 0,005%, at day 30. ‘
i " Kb ﬂic ' W g apst s 1 i
Se¥oe Ohick Ho. 1o 10 /‘3 10?';&3 B B i s o Clotting time
1 I8 NS 5.80 2.80 14,080 2 4% 52 - 1 € ute, 15 sec.
30 5940& Guw 1.9‘ 12-0‘6 - 4-6 5’ - 1 B ‘ﬂt., 15 880,

Manny 6&15 2.2 12.?72 ,-5 £7.2 50.2 Gos Q.S 9 ﬂt‘. 07 asce




Table - REXI
&mmlos;y of tho_ broiler chicken malntained on basal diet plus uitms_c;m- 0.01%, at day 30. A

Chick No.

T

%

4

A

1.

~ ' e i i 1% % 5 y

3. Ro. ‘l’im al 10w 10 /35 L2 i ry B Clotting tine
32480 355 2.64 . 16,435 4 46 46 4 4] 5 ute, 10 sei,

2 39385 &80 1.86 12,530 4 &40 52 b 1 4 ke, 50 se0.

3 39421 e 20 .32 10. 220 3 46 &0 1 - 7 usa, 20 sec,

4. 39560 G 20 2.04 11.140 3 45 43 2 - 6 ute, 40 s00.
Feoan G.18 2.24 '26946 3-5 4405 &5e 25 245 0-25 6 ﬁt‘. 10 wec.
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Table ~ XXILY
asmatology of the broller chicken waintained on bassl diet plua nitrasepae 0.015%, at day 30.
S¥o,  Chicks Moo pect wﬁ;ﬁs . 7 B W % M5 BE Clotting tine.
1. C SURE 5,00 2.5 12,240 2 50 46 2 - T nte, 5 sec.
2. 8 6.00 250 10,480 3 6 a5 4 2 6 nte, 30 sec.
3, w300 6,20 .95  9.87¢ & 45 45 1 1 8 mte, 10 sec.
4o ' ’ aQ ‘ 4. 20 134 11.241 3 483 47 2 1 T ute, 20 sen.

xﬁaﬂ ‘3.55 2.03 |G-{3f35 5 ‘?-2 46‘7 2-25 0075 7 nt‘. 16 BUCe
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Table -~ XXIV
Sussarised table for the hasmatolozy of broiler chicken under differsnt distary gmtnr;ta at 30 duys.

3., Yo. ' Ioitial value Gr  Grdl  OrIIT  Grd¥  GpV Gro¥I Or VII Or.YIIL Koo of
at day O _ 7 A , opurations

1. Hb gu/100 ul 4.92 6e50 6.7 TedS  ToZ5  5ud0 615 6.8 555 4

2, uBc/10°m 2,06 260 247 13 198 187 M 221 203 4

3. wc/w-’oa 11,514 B.042 10.429 10530  9.536 G.508 12,772 12546 10.6853 4'
Ratgerential count.

4o Eoapnophil % 125 3 3.0 2,75 25 10 1.5 3.5 3 4

5. Hetexophdl # 47:5 46.% 46,25 410 415 G0.2 47.2 A4S 4T.2 4

€. Lymphoyte 49.25 1.2 4.2  ALS 48 477  50.2 49,25  46.7 4

Te Homocyte % 1.5 1.5 1 1.5 1.0 05 0.5 2.5 2.35 4

8. Basophil % 0.5 1.8 0.5 1.8 0.5 05 058 25 05 4

e foudne Qe 9,15 840 8,53 16,35 14,47 18,25 9,01 6,0 T,16 4

s

N
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Growth.

It will be acen from the sumsarisad table AI that the chdcker wmedin-
tained on the basal dlet had the maximuu cedn in weight durdng the trial
period from 0 = 30 days and fhat thay had the highest average daily gain
in welzhit. Inoorporaticn of tranguillisers in broiler ration ia she present
study did not promote growih ratc.. Addition of nitrasepsm in the dist in
general, had manifaosted better growih rate than the addition of wmprobsmate.
Inaorporstion of nitrazopes in the diot at o level of 0.0057 did not dnhibit
growth in chioken. ZThe chicken that were reoeiving 0.017 nitrasepam ia the
diet in Gr.VII hed the lowest avarage daily guwin in weight smonget the throe
1¢v§1m invelved in the present study. The epparent wariation betwoon ireas-

mente noticed in growth rate wee not statistically significant.

Tae chicken sairteined cn diets insorporated with maprobasate had
retarded growth rate and lover average dsily ;sin as the dose lavels were
dnoroased from G.Z5 10 0.4 and from 0.6 to 125  An apparent tut non-
significaint higher average datly gain was observed in chicken in Gr. IV than
in Gr.IiI. Addition cf masrobmmate at the lowest leval studied {0.25) in
Cr.If had an aliost equal reia of growth uhon comparad to Gr.1 shicken on
h;ul diet. Uimificontly low growth rate was observed iz chicken, Gr.IiX

(0.4%) ani Or.V (1.2%). The observaticn that maprobamste inhitited growth

in obickea at all levels involved in the prosant study wes in full agy

with that of Dascok and Taylor (1957) aad Garren and HH11 (1957).
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¥Peed consunption and feed efficiency.

The chicken mainieined on the basal diet in Gr.I bad consussd saxi-
man Tesd (41.00 kg) during the courss of the present etudy (Table XI) than
any of the gmups-.“ the average feed conswmption per day had been 66.7 g.

It can be szan that am the doss level of nliznzepam in ihe dists vas incre-
amed, & émmaain decrease in food conmunmption ims evident in the respeet~
ive dietary treaiments. The trend in fead consumption had refleciel on the
growth rate of the ohicken. The fesd requdred por unii gain in weight in
chieken maintained on basal diet vas 3.05. 4a incranse in feed efficiency
wag obsarvad from 3.02 to 2.9% and 2.81 ar the lsvel 'ot ni{rsxepar in the
dlet was incressed from 0.005% in G2.VZ to 0.01% i Gr.ViI and 0.015% in
Gr.VII1 roapectively. The differencs in foed af ficiency vas 2ot ap;reeciable
when comparsd butween trestmente. Tiao obwnrvations of %aiy (1376) in broi-
ler chicien 4n regard o feed effictensy viz., 2.8; 2.9 and %.5 shen rations
supplenented with "Pefiin-5C', 'TE-5' and ’3-Bityo Foschat® reupectively were
favoursbly comparable with the addition of nitvavopaz in the diets for broil-

ar chicken.

Altbough sddition of meprobamate in the diets had alightly improved
the foxi efficienty -at the lowent lavel stucied {3.02 $a Gr.Il), highay dose
levals vis, 0.47%, 0.6° and 1.2% brought about s progreseive decreasc. The
feed cfffciancy was 3.54 in 3r.Iif, 3.57 3n GouiV and 3.67 ia GrV. Stniler
observaiions wers reported by Baboock aml Taylor {1957) in cockrels maintained

on rations supplemonted with meprotamate at levels ranging from 0.25 to 2.Z%
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Tae feed required per unit guin mxinaci wanltered in traatasut grougs
III snd T {5.54 and 3.57 respectively) wes in agrecasnt with the obse-
reations made by Fabdook and Taylor (1957) on similar levels of wipro-

bamate in poultry rationas.

&:ﬂ&hty.

Am the trisl advenzed Trom O to 3 days, seprobaaate not only
inhibited growih rate but, it drastienlly reduced ibe availability of
chicken in the respective groups depending on ihe Jdosass level of the
drug. he mvollabllity of cideken in terss of ‘chilcken days' was reduced
from a morsel figure of 616 st day %0 in Gr.I to 607, 532, 542 and 525
4n groups I1I, I2I, I¥ and ¥ reapectivaly, ths reduction had besn us to
mortality {Table XI). Hortality wes coneiatent with dncrensing livela
of woprobamaste in the diet. The per centage of wortality was lowmet
4.76 in 0.27 of meprobanate in the diet (Table AIII), 9.52 in 0.4%, 23.8
in 0,67 aad .05 in 1.5 The mortality in chicken muistained on diets
supplemsnied with seprobamate had thup reached the extreme comditlon of
death than the sugrastion =ade Yy Usvres sad T111 {1957 that the drug
wight be nlichtly foxic to chicker. In as auch as the leisons obpervad
on autopsy of the birds ¢ied durdng ihe course of the trisl wers alscst
siullsy such as suliiple }~;aﬂmrrlzage and thet thepe was no such moriality
in any othor groups, the toxicity of meprobmaate on continued Zeeding was
aleost certain. lelsons obgerved ox autepsy of the bivd died ia (r¥1

were supsestive of perdenrditis and anterltis and ecould oot Le nitributed
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to the effects of nitraxepes. It is interesting to note that multiple
hasaorrhage was consiatantly ssen in all the toxic caszes of mwprobomats.
Such & muitiple hasmorrhage and purpurea has beon reporied as a side
sffect for meprobsnate by other workoers. I?ut the oosurrence of siviler
aide effact has heen yery few in husan proctice. The general incidsnce
of such a tovicity in the exporimgut sugouste that ths birds are more
gonaltive to this 'cide affect' tian otber animsls. The exact mechanism
of caueing tie multiples haesorrhageuis mot yet fully understood. This
may be olther afieoting the clotting wechaniwm or imcreasing the enppillary
peravabliiiy.

| Basmatoliciy.

The sumariscd values on hasmatology of chdcken (Table XXIV) revea-
led that she druge had wot influenced the nsture and content of ihe hlood
sonstituents studied. Bowever, the L.li.U, couni, toial and Hffereatixl
leucnayie count while remaining simost similar in birds meintained on diets
supplenented with nitrazepam and on basal diet, thers was reduction of
suck yolues in Hirds recoiving meprobamste. Thore appeared to have a fend-
ency for longer clotting time for the chlckin that had received meprobemate,
reacidn; i the highest in binds receivizng 7.27 in the dist. TMs incresasd
elotting time might be attrituted to the hejatotoxicity of ibe drig at the

doosa levels glven,
Histopetbnlogic:d studies.

Gn histopathological examication of the liver, diffuse haemorrhage
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seatiered all ower the Ifver prsachyss, disruption of hwpatic cord,
auliiple vacuolon amd mm;aic changes observed in chicken waintained
sn diets facorpornted with meprobamete wers suggeative of toxicity of
the drug at Any of the dose levels fnvolvad iz the pressat windy. The
histopatwlocicsl leisons in the iivei- of chickes roceiving nitrasepun

wars vary siid and izsigns ficant.

Ganeral bebaviouwr of ithe bvirdz.

Pramquillisers iovolved in the prosent stuly bad 113tle elfoet on
the general behaviour of the birds diﬁer whea Aandlad o absexved in
T Altzwuah Garron and Fill {1957} nsd wade s sisilar obssrwntion,
i% was 0t variancs with $he reports of Jellfag {1955) and Sorrus (1955)
in rogrzd 4o the calaing o7fqct of meprobamate fn man and sxperinontal
ardisals. It oould be inferrad timt the drugs wers not sffcctive iz redu-

cing; anziety and stress in chicken.

Poed cost per ki of goln § Reoller chioken fed with sod without
the addition of tranndiliszsra in Sints, revealed that lusorporation ef
neprobumate st 1.5 in Ox.V was toxle to s binds and least eccmoale
{(tee31.00) Followed by f.17.%5 in 02,051 end in3.08 in GroiZ. IJimilariy,
a highar feed cost wes okesrved in diste supplemont:d with alirasapex
wige BB T4 1n 0T TIIZ, % 14.%9 in C2.¥11 and 5.9.74 4o fxr.Vi. i:;‘n the
wihop hand, chicken maintained on the basal diet wvithout the additiasa of

tranquilifzers, the feed coet kad hews 15.4.80 per kg of gnin (Teble Xi).
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It may be noted that the trmguillﬁars {ncorporated in the preseat atudy
were purchased in the tablet form intended for human patiests from the re-
tail market. OSeveral factors influence the markst prics of druge. Gener-
ally, there wuld be sevaral fold incrme in the cost of raw drugo at the
_point of sanufscture and the finished product at the mctual consamer and
the diffurence would be still wider batwsen certain prépgmﬂom intended
for human sad vetorinary prectice. 1o ciie an example, it has beern sean
that toers ie about ‘r#elv. Told inersnse in the price of twiracyelinses in
Raman thorspeutic dosage fora then that are gonerally used as animed foad
supplensits. Honce the cost of fsad worked out on addition of iranquill-.
isers in the prasent study bas deen exaggorated to this extan! and cannot
be :;elied. ilowsver, it iuperts aapie opjoriunity to assess the relative

sarit of the differsnt dletary treatnentis.

¥aurobamate had not cromoted highar grosth rate ia chloxen and it was
foxic ca cgntimaad fecding &% any of ibe levels studied snd kenos ot sdvi-
sable io incorporats im prastienl Smil&r rusions. -‘:f’incal there bad wot
Lecn an .:;gpzm‘ia‘ch higher growtt rale and any added advantags in wurple-
merting eroiler reiions with nitrazepem and sll the more the prohibitively
high cost of tie drug wers eufficient grounds to rofrain frowx malidng posit-

ive recossandaiions at The provailling pricos of attrazeram.



SURHARY A1 CURCLUSION



SUCAARY AND COMCLUFION

A feoding trial of 30 days duration vas instituted n the Doparte
mont of Fharmacology, College of Veteriniry and Animal Sciences, !ansuthy
to detarmine the effsct of two tranquillixers such as meprobamate and
nitraxepan on weirht gains whan incorporuted as feed additives in the
rations for broiler chicken. At 30 days of age, the chicken were weighed
and randomly assigoed to eight groups of 21 sach a8 uniformly &e possidle
in respect of body woight and raised in weanor batteries with verifcal
tisrs each group having recelved a floor spece of 2 uz. The group thel
had received basal diet alone formed as gontrol while another four groups
aach bad received tasel diet imcorporated with meprobewate (’Equantil?)
at levsls of 0.2%, 0.4%, 0.6% and 1.25 of the diet and the remaining three
groupa roceived diets supplementad with nitrasepam {*iyprotex') at levols
of 0.005%, 0.01% and 0.015F respectively. The chicken in all groaps were
maintained on starter diet t11l %0 days of age end switched on to finisher
for the vemaining poriod of the trial with and without the addition of
respective drugs. Teed and water wers provided to the chicken ﬂm
and all the chicken were under identiosl conditions of managemsut. The
individual weights of the chiocken at the inttial, at day 8, 15 and et day
30 wexe recorded. Hsematologlcal studies snd histopativlepical sxeamicnations
of the livar of the chicken prier to the comtencement of the expariment,
at day 16 and on termimation of the trial were cerried out. Fead consumed

by the chicken during the trial period was recorded. Fead efficisnoy and
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feed ocost per kg gain in weight on difforent dietary treaiments wore

worked out.
The following observations were mades

. The chicksz: maintained on the basal diet had the maximum gain in

weight during the trisl period from O = 30 days.

2. Inoorporation of tranquillizera in the broiler raticos did mot

promote growth rate faster than the chicken on the bassl dlet,

Do Addition of nitrasepam in feed hnd mnifeated better growth rate

than the additlion of msprobasmate.

4. Chicken laintgzaqd on basal diet had consumed waximum feed than
any other groups, the averags daily feed conmusption in them had been

66,7 Be -

e As the doao' level of nitrazepam in the diets Vcl increased, A proge

resaive decreasc in fosd conmumption was noticed.

6. Tesd required per wdt gain in weight in chicken maintained on
tasal diet wms 3.05. 4n increase in feed efficiency was observed commen—
surate with the inoreasing level of nitrasepan in the diet, »hile mepro-

vamate at all levels studied wers found to be toxic to the ckiocken.

Te Addition of meprobamate in the diet caused mortality in ¢kicken,

the maximum being in groups that had recoived the highest doss level.

8. Thexe appnnrod to have a tendency for longer clotting time for
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the blood in chicken that had received meprobamate in the diet.
9. Histopathological examination of the liver shvwed diffuse hasmorre
hage scattered all over the liver parenchyma, disruption of kepatis ocord

and multiple vacuoles and nearotie changes in chicken mainieined oz diets

incorporated with meprobsmate.

10. - Neither meprobamate mor nitrazepam had any effeot on the genral

behaviour of the birds either when handled or observed in cagss.

11. Addition of tranquillisers in the diet enhanced the cost per kg gain
in weight of the chicken several folds than the chioken oxn the basal diet.
Fron the akove observations it was concluded that:

1. Addition of tranguillizers in the dieis for broiler chicken had mos
producad any baneficiml sffect in rugard to weight gain, feed efficiency

and mxiomicu of woight gain.

2. There was 20 added advantage on adding tranguilligers involved in
the present study in the basal diet for that chicken,
- ¥sprchbasate was found to be toxie to broiler chicken.

4. Addition of tranquillisers in the disets for broiler chickea was unego-

nowdc.
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A fesding trial of %0 days duration was carried sut in 39 duye-old

commercial broiler ohickes te stuly the effects of twr tranguillisers such
as neprobamate and nitrasepsm incorporated at varying levels in the mtions
for chicken, on weight gaink. Thare were eight diefary treataents enoh oon-
aisted of 21 kirds. The growp that had received basal diet witinut the
addition of trangquiilisers formed as coatrol while four groupe each received
busel diet insorporated with meprobemste {Zquanil) at levels of 0.2%, 0.4%,
0.6% and 1.2% of the diet and the remaining thrss groups recsived diots
added with nitrasepan (Hypaotsx) at levels of 0.005%, 0.01% and 0.015% res-
pectively.

e gain in body weight, fesd consumption and haesatology of the
chicken were recorded and sconomics of weight gain in the respective trest-
sents worked out. The results of the study indicated that inoorporvation
of tranquillizers in the diet 4id not promote growth in chicken at a faster
rate than the dessl ﬂot; Additicn of seprodamats In the dist caussd mor-
tality 1n chicken, the maximum had bsen in groups that received the highest
d0sa levels. There appeared to have a tendency for longer elotting time
for the bdlood in chicken that had received meprobamate and that their liver
showed varying degrees of degenemative changes., Jone of the tramquillizers
at any of the levele stulisd had any effect on the gensral behaviour of the
dlrds.

Pased on the reaults it was concluded that addition of tranguillisers
had not produced any bensficial effect in broiler nkl&m elther in promoting

a Taster growia rate or n sevings in fesd consumption.
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