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Effects of Intermittent Lighting Schedules on
Incidence of Pulmonary Hypertension Syndrome and
Pulmonary Vascular Remodeling in Broilers

LI Jin-chun, PAN Jia-qiang, TAN Xun, SUN Wei-dong, WANG Jin-yong, HUANG Guo-qing, WANG Xiao-long

(College of Veterinary Medicine, Nanjing Agricultural University, Nanjing 210095)

Abstract: [Objective] The purpose of the present study was to examine the efficacy of imposing intermittent lighting
schedules on reduction of the incidence of ascites(or Pulmonary Hypertension Syndrome,PHS)induced by cool ambient temperature
and to investigate its effect on the pulmonary vascular remodeling of broiler chickens. [Method] A total of three hundred and
twenty broilers were randomly allocated to four groups. In one group, the continuous lighting schedule (CL )of 24 h light(L): 0 h dark
(D) was maintained, ambient temperature kept normal (normal control group, NC) while in other three groups, the chickens were
subjected to cool ambient temperature to induce PHS. The continuous lighting schedule of 24L:0 D (Low temperature control
group,L.C) and the intermittent lighting (IL) schedule of 21L:3 D(group L1) and 19 L:5D (group L2) were imposed, respectively,
from 9 to 30 days of age (From day 30 onwards all groups were kept in continuous lighting). PHS incidence, body weights and feed
intake were measured weekly for each group. Heart, Lung and blood samples were taken from 10 randomly selected birds per group
at 14, 23, 30, 37 and 44 days of age, for the determination of the ratio of vessel wall area to total area (WA/TA), mean medial
thickness in pulmonary arterioles (mMTPA),etc. [Result] The results indicated that the cool ambient temperature could increase
morbidity of PHS in broilers, the values of WA/TA and mMTPA also were increased significantly, whereas the intermittent lighting
(IL) schedule could successfully decrease the morbidity of PHS induced by cool am’oient temperature and the values of WA/TA and
mMTPA, Wthh served as describing pulmonary vessel remodeling (P < 0.05). Birds in IL groups were lighter than that in LC group

during light restrlctlon period, but both the final body welghts and total feed conversion ratio were not significantly affected by the
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lighting program in all birds subjected to low temperature. [ Conclusion] It is concluded that introduction of intermittent- lighting

schedule during the early growing period is of benefit to reduce PHS morbidity induced by cool ambient temperature in fast-growing

broilers, and attenuated pulmonary vascular remodeling may be involved in the underlying mechanisms.
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Table 1 The morbidity of PHS in different groups

4h i+ 2R 7)) FEA &% ¥ Number of cases of PHS RIS (%)
Treatment Groups Numbers 7~14d 14~23d 23~30d 30~37d 37~44d Total cases PHS morbidity
i) NC 80 0 0 1 1 2 4 5
Different temperature LC 80 0 1 2 3 4 10 12.5
el LC 80 0 1 2 3 4 10 12.5
Difterent lighting schedule 11 80 0 0 0 1} 1 1 1.25

L2 80 0 0 0 0 0 0 0

2.1.2 DB (RV/TV) i 2 WR, LC 41 <0.05). BTG RV/TV {BAF 23, 37, 44d
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Table 2 Comparison of ratio of RV/TV in different groups (g-g')

Kb S 21 ) H# Day of age

Treatment Groups 14d 23d 30d 37d 44 d

LT NC 0.171£0.02a 0.190+0.02a 0.171+0.02a 0.207+0.06b 0.243+0.08b

Ditlerent temperature LC 0.178+£0.02a 0.195+0.02a 0.194+0.02a 0.244+0.03ba 0.274£0.03a

YR i) LC 0.17840.02a 0.195£0.02a 0.194+0.02a 0.244+0.03ba 0.274+0.03a

Different lighting schedule L1 0.165+0.03a 0.174£0.04b 0.186+0.02a 0.204 £0.03b 0.218+0.02b
L2 0.186+0.03a 0.1734+0.02b 0.169+0.01a 0.196£0.02b 0.208+0.05b

HFBEFREARK. NEFEIHRZEE N ERREE (P<0.01) REFREE (P<0.05). FF

Data with the different superscripts a,b,c or A, B, C within a column are different for P<0.05 or significantly different for P<0.01. The same as below
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Table 3 Comparison of values of PCV in different groups

b Eg M H# Day of age

Treatment Groups 23d 30d 37d 44d
T NC 31.20%2.30a 34.3+£2.17b 31.5+4.44b 34.96+2.81b
Different temperature LC 33.80+4.85a 38.8+1.31a 36.63+3.63a 38.0+3.30a
e B ] LC 33.80+4.85a 38.8+1.31a 36.63+3.63a 38.0+3.30a
Different lighting schedule L1 29.20+3.70a 34.62+1.70b 32.63+3.03b 33.70+4.89b

L2 29.25+1.89%a 34.12+2.62b 29.75+4.66b 32.86+1.03b
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Table 4 Comparison of values of body weight and Feed/gain

(P<0.05); 30 d #0G&5 KT, L1 45 LC 4l 29 A
W&, L2AE &K T LC 41 (P<0.05); 37d Fil44d
B A M AEE LS ZEEER. LC 40 ELL
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in different groups

Ak A 41 5] (A1 Body weight (kg) KRl

Treatment Groups 7d 14d 20d 30d 37d 44 d Feed/gain

i PE ] NC 0.191£0.02a 0.431%+0.02a 0.731£0.03a 1291£0.18a 1.686+0.17a 2.298+0.16a 1.820%0.12b

Different temperature LC 0.190+0.03a 0.423+0.0a 0.727£0.02a 1.1284+0.09b 1.588+0.33a 2.102+0.26b 2.126+0.09a

eI LC 0.190£0.03a 0423+£00a 0.727+£0.02a 1.1284+0.09a 1.588+0.33a 2.102+0.26a 2.126+0.0%

Different lighting schedule I.1 0.190£0.02a 0.378+0.05a 0.644+0.05b 1.117+0.11a 1.4874+0.22a 2.028+0.3a 1.896+0.10a
L2 0.191£0.052  0.362+0.04a 0.636+0.07b 1.028+0.09b 1.504%0.11a 1.936+0.20a 1.986+0.11a
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Table 5 WA/TA and mMTPA of pulmonary arterioles with outer diameter from 20 to 50 pm

il b I [1# Day of age
ltems Treatment Groups 14d 23d 30d 37d 44 d
WA/TA b o] NC 0.67£0.06a 0.69+0.08a 0.69+0.06a 0.71+0.10a 0.6610.10b
Different temperature LC 0.66+0.09a 0.70+0.11a 0.68*0.11a 0.72£0.16a 0.77£0.07a
I ) LC 0.66+0.09a 0.70£0.11a 0.68%0.11a 0.72%0.16a 0.7740.07a
Different lighting schedule 1.1 0.70%0.11a 0.68 +0.09a 0.67+0.08a 0.71x0.15a 0.6710.11b
L2 0.66 +£0.14a 0.69%0.11a 0.66+0.11a 0.68+0.09a 0.61+0.13b
mMTPA 1 R 1] NC 0.441+0.09a 0.4610.10a 0.45+0.07a 0.48+0.10a 0.48+0.09b
Different temperature LC 0.43£0.10a 0.48+0.11a 0.45%+0.11a 0.5040.15a 0.56+0.07a
I (1] LC 0.43£0.10a 0.48+0.11a 0.45+0.11a 0.50%0.15a 0.56+0.07a
Different lighting schedule L1 0.46+0.12a 0.45+0.09 0.43£0.08a 0.49+0.16a 0.41£0.09b
L2 0.43+0.14a 0.46+0.11a 0.43+0.11a 0.45+0.08a 0.36+0.07b
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Table 6 WA/TA and mMTPA of pulmonary arterioles with outer diameter from 50 to 80 um

IH &2 H3) H# Day of age
Items Treatment ) Groups 14d 23d 30d 37d 44d
WA/TA BN NC 0.550+0.06a 0.54+0.09b 0.63+0.09 a 0.61+0.07b 0.57+0.09b
Different temperature LC 0.57940.08a 0.65+0.10a 0.64+0.09 a 0.71+0.13a 0.724+0.07a
St ] LC 0.579+0.08a 0.65%0.10a 0.64+0.09 a 0.714+0.13a 0.72+0.07a
Different lighting schedule ] 0.54140.12a 0.5940.07ab 0.64+0.08a 0.63%0.12ab 0.60+0.18b
L2 0.50240.07a 0.52+0.13b 0.49+0.05b 0.58+0.09 b 0.55+0.08b
mMTPA 3% W) NC 0.342+0.07a 0.33+0.08b 0.40+0.07 a 0.37+0.06b 0.38%0.07b
Different temperature LC 0.361+0.06a 0.4340.09a 0.41+0.07a 0.48+0.08a 0.46+0.07a
TG LC 0.361+0.06a 0.4340.09a 0.41+0.07a 0.48+0.08a 0.46+0.07a
Different lighting schedule ] 0.330+0.08a 0.37+0.04ab 0.40+0.06a 0.41+£0.07b 0.39£0.0b
L2 0.30+0.06a 0.32+0.09b 0.28+0.03b 0.37+0.08 b 0.32+0.04b

2.4.3 80~200 um fili-p5hlk WA/TA 1l mMTPA {H
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HAERARZEP>0.05).30~44 d if LC 4111 WA/TA
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37 80~200 um ffi/NghAk WA/TA F0 mMTPA {&

d LC 411 NC 0] mMTPA (H R A B E. \30d E
44 d i LC 4% mMTPA i 2% i T- NC 41(P < 0.05).
14 123 d LC AP AR 8ROG R ZH 18] 7Y mMTPA i 2%
AR %, 30 dif LC AM{EE T HEOGCHA,
BN L2HEZEZREE (P<0.05); 37dH LCAM
e THANRISOCRAMTLEE ER: 44 dRTLCA
FHE S T A HEOCEA, NIL2A52 2% 8E (P
<0.05).

Table 7 WA/TA and mMTPA of pulmonary arterioles with outer diameter from 80 to 200 um

T H AL ER 2851 H & Day of age
Items Treatment Groups 14d 23d 30d 37d 44 d
WA/TA R 18] NC 0.4321+0.10a 0.50+0.08a 0.450£0.11b 0.431£0.05b 0.565£0.13b
Different temperature LC 0.434+0.14a - 0.478£0.07a 0.685+0.05a 0.568+0.07a 0.657£0.09a
JEH A LC 0.434+£0.14a 0.478£0.07a 0.68510.05a 0.568+0.07a 0.657+0.09a
Different lighting schedule L1 0.435+0.06a 0.553£0.06a 0.629 £0.06ab 0.5911+0.16a 057310.13ab
L2 0.466 +0.14a 0.575+0.11a 0.438£0.12b 0.508 £0.06a 0.399 £0.06b
mMTPA B NC 0.241£0.08a 0.280£0.05a 0.253£0.07b 0.237£0.11b 0.333+0.09b
Different temperature LC 0.238£0.09a 0.257£0.06a 0.445+0.052a 0.342£0.06 a 0.425+0.06a
St e LC 0.238£0.09a 0.257£0.06a 0.445+0.05a 0.3421+0.06 a 0.425£0.06a
Different lighting schedule L1 0.244£0.04a 0.333£0.05a 0.392£0.06ab 0.346 £0.06a 0.36+0.05ab
L2 0.246 £0.08a 0.355+0.07a 0.296 +0.08b 0.307+0.07a 0.219+0.01b
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