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HISTOPATHOLOGY CHANGES OF HHEART, LUNG, LIVER AND KIDNEY ON
BROILERS UNDER CIIRONIC 1IEAT STRESS

Djoko Legowo+ ; Arimbit ; Boedi Scliawan#+
*Depariment of Veterinary Pathology ; «¢ Department of Veterinary Clinic
Faculty of Veterinary Medicine - Alvlangga Liniversily

ABSTRACT

This exderiment was conducted to investigate the histopathologic changes of hearl, lung,
Hver and kadney of hroilers under chizonic heat steess. Fifteen beeds (e = 13), Lwenlv-one days old
were kepl 2l vontrolled femperature chamber ranged between 34 and 239C for 20 days, At 41
davs of age tha bircs were sacriticed tor data collection. Under micrascopic examiration of heart,
massive myolibrillar degeneration with hemarrhage, general fally degeneralion of mycfibers arl
diffused myecarditis containing organisms were found in 10 ont of 15 breilers {67}, The major
Fistepathalugic changes of Jung were related fo vein and arteriole massive cangestivn with
intzralveoll septum  hemorrhage and edema. These changes were observed in 12 out of 15
hrroilers (87%). Almesl all liver showed fatly degeneration with narenwed  sinusoid. Congestion
uf Tver certral vein were found around 509 of samples, beside necresis witk heterophils and
lymphocytes that was observed in some parts of the liver, especially in the portal region in 8 out
of 15 broiler {527%). In the kidney, the mest histopathelogic changes was hidropic cegeneration
(70%), whuch Jargely fourd in renal tubular epithelia cells, beside hemorrhage and acgumulation

of heterophils in many inflanunatory areas.

Keyword : Chronic Heat stress ; Broiler ; Histopathology of Heart, Lung, Liver

and Kidney

INTRODUCTION

One of The mogor problem challenging
poultry industry in Indonesia is the ambient
fempueature, which persists for about six
mantds of the year (April ln OQcloder) in most
agro ccological zones of this country, During
August te October, there is high temperature
ard fow relafive humidity, which results in
hor humid climate, causing severe heat stress
eand ecovomic loses, especially on fast
growicg breiler, Unfortunately information
about patholagic changes of _broilers in
resparie 1o hezl stiress in Tndonesia bas not
been reported.

High ambient lemperatures can be
devaslaling 1o cormmercial Droilers; coupled
with high humid:ty they can have an event
mere harmful effects. [Heat stress interferes
with the bhreilers comforl and suppresses
preductive efficiency. During perieds of heat
stress [he breiler has In make major thermo-
regulotory adaptations in order to prevent
dezath trem heat exhaustion. The result is that
the full genelic polential of the broiler is
vften not achieved (Butcher and Miles, 2003),

During beal slress, behaviaral, physiological,
hormonal, and molecular changes occur on
boiler (Moraes ¢t al., 2003}

Optimal temperature for efficient pro-

duction on broiler ranges from 18 -~ 219C,
When ambient temperature rises, the body
lemperature tends Lo rise due Lo imbalance of
thermzl equation theat produced more than
heat loss) {Mehta and Shingari, 1992). During
heat stress, catecholamines are relsased from
the adrenzal medulla {Gregory, 1998) due to
the effect of arcelesaled hearl rale (Ewing el
al,, 1993); moreever this condition sfimulated
parabrachial nucleus causing  increass
respiration (Gregary, 3998). TFacked cell
volumes (PCV) and hemoglobin concentra:
lion (Hb) decreazed in broilers under chronic
heat stress (Altan ef af, 20000 and might
cause hypoxia,

Generally, oxygen deficercy is one of
the most cormmaon causes of lissue injury
when combined with an increased body
lemperalure, hypoxia becomes a potent
cause of death. Heart relfaled morlalities are
observed predominantly in fast growing




with, vdema and sudden
(505 heing b2 mnes

broiler chickens,
death avadrnms

vomenys hesrt related condibions in medern
broi.er Hov s (Olkewsk:, 2007
Neor=elly, the functon of  cacdiac

mascle is ™ extract oxyvgen from blaod
efficiently, ke folme of which causes (he
lack uf oxvgen in the heart muscle and
resulis in I“"mm damage and linally hearl
failose, Maemmalion  skeivtal r.'u;,.,]c
about 0% ol oxwvgen in tha blpad Lhat
citenlales huough the musile To condrasl,
cardiac muscle uses nearly 100% of the
oxyger from he bland circulating through
P mevovardie!l capillarics. This high oxvgen
cemanc maxes myocardivm susceptible to
syalemic hypoxaa. Lack af oxygen conlenl
Known toosed o cenlrolobular arvis of the
hypexic liver, and . proximal cenvolutad
luhulez on cariex renal thal Xnown highly
sengitive 10 hvpoxia (Cheville, 1999,

A1 Dreasnl, infarmalion ahni
patholagic caorditions of Hroilers in respons:
to heat stress in Indonesia has nol been
reported. Therelore, Lhe nbjeclive of this
exoeriment wis Lo sludy the effect of chronic
heat stress on pathogenic lesions of neart
lung, liwer and Xidney of brailers. This
pethugenesis may explain the phenomencn
ct bodv changes and cause of death under
this enndilion.

MATERIALS AND METHODS
Fillesn nfechinus disease-iree broilers
veere eotained from a commercial hatchery
and hroaded fer 21 daya befone being placec
in experiment chamber, Chicks were fed on
slandard broiler slacter in conlinuous lighl
anc owiher supply, At 22 days of age, they

were transierred into an environmentally
controiied  <hamber  under  heal  sleess

vondilian with lemperplere ranged bohween
34 359, All oreilers wese subjected to a 5k
spisode of Teal sleess al 34-359C environ-
mental temperature cach day, During the
axperimeant the kirds were fed and drink ad
lintwm  with  ungontinuouns  light,  Body
temperalure  and  respiralory  rale  and
brhavivr vere investigated and observed. On
day 41 ol the experimental pesind (20 days
keat exposure), all birds were sacriticed by

(LSS

A73

cervical dislecatian. Several viscen| organs
thung, Tiver, kidoes ang heart)  of breilers
collected and fixed in 107 sulfersd fnemaln

and  ihen provesd  wotb rowting mwthod
{{l&l}  for  microscopic  examinalion

{magnilied (0x anid A00x].

RESULTS AND DISCCUSION

Lung:  Congestion,  edema andd
Twnorrtage of Tung weers gbeerved in 13 out
ot 15 Droilers (87 Commoniy
hislepatbalogic changes i the lung wers
related to veies and massive congeston ef
veins [arrow) and arennles (aroehead]
{(Figure 140 whick cunld be followed with
massive bemerrnege jarrow) and edema
These changes vers mainly abderved in inlor
santum alvenli (arrowhead] (Figure 18.].

Liver: Alnest all liver ot breiler showed
fatty degerzration with narrowed sinusoid
farrow) (higure 2A72R). Congeslion {arrow
head) (Higure ZA) of lver cental vein were
found arnend 2050 of samples,  beside
necrosis with heteropoils and lymphocytes
that was obgerved in some parts of the liver,
especially in the porlal region in § eut of 15
broiler (3345} {figure 2R

Kidney: In the kidney, the masl
hislepatbalagic:  thanges  -wqps bidropic

degeneratien which largely found in renal
tubular epithelial cells and narrowed renst
tubular (arrow) (fgure 3A/3B) (7045,
beside congestion (arrowhead) (fgure 3B,
bemorthage  (arrowhead]  {figure 3A)and
accumulaticn of  heteraphils in  mary
inflarmralony areas,

Heart:  Under light  microscope
exproizalion ) omassics myvafibrilar degene-
ration with hemorrhage (Figure 4A), fatty
degenaration and vacuelation of myofibers
(Figure 4B, and in scme cases generalized
and  diffuse myocarditis cuntaining
beterophil intfiltration were observed in 10
cut of 15 broilers [A7%:).

tleat siress on  broiler might be
challenges the haemad inamic slale. Thus 1he
stress response ncludes complex responses
[0 mainiain a sleady slale. Prime examples of
such response were increased heart rate and
increased blrod llnw 1o muscle, brain, and
heart. This might cause congestion in kidney,
liver and lung. Fllecls of heel stroke on the




gross Ieaians were dnminated by severe and
generalized  hyperemia, which was mesl
seéver2 in the respiratory tracs, especialy in
the lung tracheal and bronchial mucesae
{(Ewing o af, 1999). Lungs mav also be
edematuus and veasionally oontain focal
consolidations of bronchopreumuni. Olher
argans, such as hearl, kidney, may also be
severely congestec. Lhe microscopic lesinng
are campalilile with those seen gresshy, The
vasculatures of the jung ame  seveely
engargad and edema are evident inalveul
Centrituoulor  neeresis,  dissociation  af
hepatarvtes and congestion are often found
in the liver, Heat stress  cansed endolhelial
rell damage through oxidative steess by
increasing of free radical  (Wideman, 2007).
Excess bpids in hepatocyles indicate that
aublethal injury bhas cccurred. lowever, the
swolles, vellow, greasy appearance of tatty
degeneration is charpctoristic of liver and less
common in kideey and  heart. On
microscomy examicalion, lipid accumuiation
canses cells to be enlarged, pale and lacy,
especially In cenbralobular zones — areas.
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