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5-HT Content in Pulmonary Arteriola Media of Broiler with Pulmonary Hypertension

and Its Relationship with Pulmonary Vascular Remodeling

LI Ying, ZENG Jian-ying, HAN Qian-biao, TANG Zhao-xin, LI Yu-gu,
NING Zhang-yong, PAN Jia-giang
(College of Veterinary Medicine , South China Agricultural University , Guangzhou
510642, China)

Abstract: The present study was conducted to examine the 5-hydroxytrytamine (5-HT) content
in pulmonary arterioles and the morphological changes of pulmonary arterioles of broiler with pul-
monary hypertension induced by intravenous injection of cellulose particles, with the purpose to
explore the relationship between 5-HT level and pulmonary vascular remodeling. Eighty broilers
were randomized into control group (n=30) and test group (n#=50). In the test group, each
chicken was intravenously injected with 0. 3 mL cellulose suspension on day 20; while in the con-
trol group, each chicken was intravenously injected with 0. 3 mL of normal saline. The pulmona-
ry hypertension syndrome (PHS) morbidity was recorded, and samples were taken randomly
from each group on day 21, 28, 35 and 42. The right/total ventricular weight ratio (RV/TV),
packed cell volume (PCV), hemoglobin (HB), the vessel wall area to vessel total area ratio
(WA/TA) , mean media thickness in pulmonary arterioles (mMTPA) and the percentage of

thick-walled peripheral lung vessels (TWPV %) in pulmonary arterioles were measured respec-
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tively. The 5-HT content in pulmonary arterioles was determined by using immunohistochemical
technique and Image-Pro Plus 4. 0 graphic analysis system. The results showed that PHS morbid-
ity in test group were significantly higher than that of control group (P<C0.05); RV/TV values
in experimental group rose significantly on day 35 and day 42 (P<Z0. 05); PCV values rose signif-
icantly on day 28 and day 35 (P<C0. 05); Hb values were significantly elevated on day 35 (P<C
0.05); Vascular mMTPA, WA/TA and TWPV Y% rose significantly on day 35 and day 42 (P<C
0.05); The WA/TA value, mMTPA and TWPVY in experimental group were significantly
higher than that in control group on day 35 and day 42 (P<Z0. 05); 5-HT content in pulmonary
arterioles of experimental group was significantly increased at each time point (P<C0. 05), and
the 5-HT content was positively correlated with mMTPA, WA/TA and TWPV%. The results
indicated that 5-HT played an important role in pulmonary vascular remodeling.
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Table 1 Comparison of right/total ventricle(RV/TV),PCV and Hb in different groups
W 7€ TR AR 2H 51 H ¥ Days of age
Parameter Groups 21 28 35 42
RV/TV R C 0.1600.020 0.17440.019 0.186+0. 025 0.20740.035
R T 0.16940.011 0.21840.069  0.21970. 025" 0.24020. 021"
PCV/% PR C 33.20£2.05 37.402£2. 30 35.60+3.78 34.40+1.67
e T 34.2041.79 39.2041.30" 38.6042.30" 36.0043. 24
Hb/(g+ L") XRR4L C 98.20+8. 96 126.60+9. 94 119.80+12. 68 98.8046. 26
R T 100.4047.83  134.2012.83  135.4+11.3" 100. 60£5. 98

TN SN MR B (P<0.05),

0.01 ). The same as below
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* Shows difference compared with control group (P<C0.05). ** Shows significant difference compared with control group (P<C
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A. Pulmonary arteriole of a broiler from test group shows medial smooth muscle layer hypertrophy; B. Pulmonary arteriole
of a broiler from test group shows endarterium musclular arteriole, the inner and outer layer of muscular arteriole show the
complete elastic layer; C. Pulmonary arteriole of a broiler {from control group.

B 1 Bz Bk e IE PO X A N B Bk 0w B A A5 2 2 4L (Weigert’s-Van Gieson’s 3%, 200X )

Fig. 1 Morphopathological changes of the pulmonary arteriole of PAH broiler (Weigert’s-Van Gieson’s staining method, 200X )

%2 FEAEE WA/TA.mMTPA 1 TWPV% & (n=5)
Table 2 The mean medial thickness in pulmonary arterioles (mMTPA) , the average ratio of wall area to total area (WA/TA) and

the percentage of thick-walled peripheral lung vessels (TWPV %) of broiler in different groups

W 7 F5 5 21 51 Hi#% Days of age

Parameter Groups 21 28 35 42

WA/TA XFIR4 C 0.547+0.073 0.5334+0.028 0.558+0.062 0.591£0.027
RIGH T 0.52040.068  0.58040.047°  0.632+0.041" 0.644+0. 044"

SMTPA XA C 0.328+0.055 0.31940.033 0.35740. 048 0.35540.026
RIGH T 0.32240.038  0.3584+0.032"  0.400+0.020" 0.400+0. 042"
R4 C 0.4740.11 0.46=+0. 04 0.44+0.10 0.46=+0.08

TWPV %
RIeH T 0.5040. 10 0.5340.11 0.5640.09" 0.5740.10"

2.4 F/NEIRKEE S-HT &8 HRZH (&1 20) o BB BT 45 SR 2 W L a0 41 1R X Jidi /]

5-H'T F2 273 Ay F il 2y ok v BEF- 1 LA M P Sl K- 32 006 o {2 X R AL T s A 2% X 6 i ]
CIE 2A) 5 X B2 AL XSS Jiti /s s K- 0 DL ML e g i B 22 57 (B 3% (P<<0. 05) (3 3).,
R 18 BE A SOV (B 2B)  (H 336 2 BH P S 7 56 T 4

AL S5-HT 43435 F i sl bk v J5657- 18 UL 40 it s B. % Rt/ sh ik 5-HT PR @30k CoRk B dl i/ sl ik 5-HT 23 A5 @
A. 5-HT is mainly distributed in pulmonary arteriole medial smooth muscular cells; B. 5-HT is weakly stained within the
pulmonary arteriole from a bird in control group; C.5-HT is strongly stained within the pulmonary arteriole from a bird in
test group

B2 BhiEhfk S-HT R ALAUZERBEER 200X

Fig. 2 5-HT immunohistochemical staining of the pulmonary arteriole (IHC, 200X )
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Table 3 Values of mean optical density (OD, represents 5-HT content in the vessel wall of pulmonary arterioles) in different groups

2 51 H % Days of age
Group 21 35 42
X4 C 0.17440.008 0.234+0.015 0.214+0.033 0.267+0.074
W4 T 0.246+0.040" " 0.312+0.063" " 0.263+0.026" 0.37240.096"
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