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Study on the Regularity and Temporal Correlation of
Mast Cell Aggregation and Degranulation in Rat Model of Pulmonary
Hypertension in Left Heart Disease

Zhang Hui, Chen Liangwan*
(Cardiac Surgery, Union Hospital Affiliated to Fujian Medical University, Fuzhou 350001, China)

Abstract The article is to investigate the regularity and temporal correlation of mast cell aggregation and
degranulation in rat model of pulmonary hypertension in left heart disease (PH-LHD). 66 male minor Sprague-
Dawley (SD) rats were randomly divided into control group (n=6), sham operation group (n=6) and model group
(n=54). The rats in the control group entered the experimental procedure immediately without any treatment, and
the rats in the sham operation group entered the experimental procedure after 64 days of sham operation, and the rats
in model group entered the experimental procedure (6 rats each) on 1, 3, 5, 8, 15, 22, 36, 50 and 64 d, respectively,

after the successful of banding of the ascending aorta. The lung tissue was fixed, cut and made into pathological

Wk H #A: 2017-05-03 2 H - 2017-10-13

TR HARBL S IE S (LS 2014701420) A1 2R RGP 35 45 T A A 85 3% 550000 H (ki 52 2015-ZQN-ZD-16) % B 1

*EIREH . Tel: 18102661693, E-mail: wszhanghui7511@163.com

Received: May 3, 2017 Accepted: October 13,2017

This work was supported by Natural Science Foundation of Fujian Province (Grant No.2014J101420) and Training Project of Young Talents in Health System of
Fujian Province (Grant No.2015-ZQN-ZD-16)

*Corresponding author. Tel: +86-18102661693, E-mail: wszhanghui7511@163.com

[P 28 HA i S [] - 2017-12-04 16:45:01 URL: http://kns.cnki.net/kems/detail/31.2035.Q.20171204.1644.030.html



5K ZEEE: PH-LHD K RS A T K 20 i 5 45 5 5 J00HE A A s TR AH S MR 70 1557

sections to observe the aggregation and degranulation of mast cells peripheral pulmonary vessels. Obvious mast cell

agregation was observed since 36 d in perivascular area of pulmonary arterioles with diameter 20-50 um and 50-

100 pum, and most cells were degranulated. The increased density of mast cells in whole lung tissue were observed.

Mast cell agregation was observed since 50 d in perivascular area of pulmonary arterioles with diameter >100 pm,

and most cells were granulated. Mast cells played a crucial role in PH-LHD rat model. The mast cells around the

pulmonary arteries with diameter >100 pwm had little effect on the formation of pulmonary hypertension, but the

mast cells around 20-50 um and 50-100 pm significantly involved.
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Table 1 The density changes of mast cells in the whole lung tissue after banding surgery (x+s)

459 K& (n) TR 20 ffd 25 JEE (4> /mm)
Group Quantity (n) Mast cell density (a/mm?)
GO 6 0.613+0.052

Gl 6 0.618+0.053

G3 6 0.621+0.055

G5 6 0.631+0.057

G8 6 0.637+0.059

G15 6 0.642+0.061

G22 6 1.133+0.097

G36 6 1.243+0.102

G50 6 0.671£0.062

Go64 6 0.682+0.063

G64 sham 6 0.678+0.064

F 6.793

P 0.019

539 G 12H~G6421 5 GO IR L k4T P 95 EL %, 1N G2241 ANG364 5 GOR R 2L 1) 22 57 LA B3t 2 7 L (1=4.512.
1=5.671, P<0.05); G64ZHF1G64 sham#H FLEL, 7 7 AN K (1=0.642, P<0.05), NEA it %5 Lo

The GO group was compared with each other from G1 group to G64 group respectively, only G22 group and G36 group
had significant difference with GO group (1=4.512, t=5.671, P<0.05). Compared with G64 sham group, the difference
was not significant (r=0.642, P<0.05).

R2 FrEFNBKEEE R E AKX 4 AETE M EL #9 R EAR ML (eks)
Table 2 The aggregation status of mast cells around the blood vessels after banding surgery (X+s)

20~50 pmlfii/N 0L JE 34 50~100 pmlfifi/Is i & 121 >100 pmlfifi/N L% 34
3 ) (AR Iﬂlﬁ) (4‘/’5:*&%1&1%) (AR )
Group Quantity (n) 20-50 um peripheral 50-100 pum peripheral >100 pm around the
pulmonary artery pulmonary artery pulmonary vessels
(one per pulmonary artery) (one per pulmonary artery) (one per pulmonary artery)
GO 6 5.854+0.48 3.85+0.30 7.88+0.27
Gl 6 4.75+0.46 2.77+0.29 2.27+0.29
G3 6 4.85+0.42 4.23+0.32 4.11£0.20
G5 6 6.89+0.50 4.2240.33 7.93+0.25
G8 6 6.68+0.51 6.31+0.34 12.04+0.26
G15 6 6.79+0.53 4.96+0.36 11.67+0.32
G22 6 7.1840.47 9.26+0.35 8.02+0.31
G36 6 9.25+0.82 7.68+0.75 13.56+0.35
G50 6 5.35+0.49 5.07+0.40 8.73+0.68
Go64 6 5.07+0.52 4.07+0.42 5.85+0.37
G64 sham 6 4.85+0.56 4.15+0.48 4.55+0.34
F 3.702 3.224 3.502
P 0.027 0.038 0.034
Z R (F=1.670, P>0.05), G6441f1G64 shamZ L35 TETHLAN, 73 A ALV IRGE W A0 T8 R S B ik
Uit X(1=0.322, P>0.05). FEEL ML WRERAE . RO e 2 ) 0 5 4 2 44
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MCs (50-100 um) per pulmonary
blood vessel
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el SN
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A: mast cells around the small pulmonary arteries (20-50 um) were counted for the distribution of mast cells around the perivascular ascending aorta. B:

the mast cells gathered around the perivascular area. The red arrows indicate the mast cells .
E1 AEXYHRE7ERIINE (20~50 pm)EL R E1F)

Fig.1 The aggregate situation of mast cells around the pulmonary vessels (20-50 pm)
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A: mast cells around the small pulmonary blood vessels (50-100 um) were counted for the distribution of mast cells around the perivascular ascending

aorta; B: the mast cells gathered around the perivascular area. The red arrows indicate the mast cells .
E2 BEALARGTERHIME(50~100 pm)EiARERER

Fig.2 The aggregate situation of mast cells around the pulmonary vessels (50-100 pm)
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A: mast cells around the small pulmonary blood vessels (>10 pm) were counted for the distribution of mast cells around the perivascular ascending
aorta; B: the mast cells gathered around the perivascular area. The red arrows indicate the mast cells .

B3 AEALBAETERME(>100 pm)EARERE R

Fig.3 The aggregate situation of mast cells around the pulmonary vessels (>100 pm)
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Table 3 Ablation of mast cells around vessels with different diameters after ascending aorta stenosis (x+£s)

20~50 pmfifi/NIEE  50~100 pmfili/NIAEE  >100 pm/ifi/s i H
T ERTRL B 43 (%) T RTRL B 43 (%) T ERTRL B 43 (%)
5 K (n) The percentage of The percentage of The percentage of
Group Quantity (n) degranulation around degranulation around degranulation around
20-50 um pulmonary 50-100 pm pulmonary >100 um pulmonary
blood vessels (%) blood vessels (%) blood vessels (%)
GO 6 26.76=0.13 22.36+0.17 9.87%0.15
Gl 6 30.37+0.14 19.64=0.15 24.32+0.21
G3 6 19.82+0.12 33.46+0.13 34.21x0.17
G5 6 37.28+0.16 29.55+0.14 34.06+0.14
G8 6 38.44+0.10 29.26+0.16 20.14+0.18
G15 6 50.74+0.22 50.34+0.20 42.73+0.19
G22 6 21.60+0.17 37.63+0.21 33.25+0.22
G36 6 54.42+0.18 59.72+0.25 38.31+0.25
G50 6 25.17+0.20 36.12+0.27 24.20+0.27
G64 6 14.32+0.19 29.71+0.19 13.98+0.18
G64 sham 6 13.15+0.23 18.50+0.18 16.19+0.20
F 3.813 2.034 1.670
P 0.017 0.024 0.214
60- MCs 20-50 pm
504
S 40
g 30,
3
8
S 204
104
0

GO Gl G3 G5 G8 GI5 G22 G36 G50 G64 G64sham
El4 20~50 pmffME E R BRI KL XA E 7 b

Fig.4 The percentage of degranulation and mast cells around 20-50 pm pulmonary blood vessels
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Fig.5 The percentage of degranulation and mast cells around 50-100 pm pulmonary blood vessels
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Fig.6 The percentage of degranulation and mast cells around >100 pm pulmonary blood vessels
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