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Effects of Suhuang Zhike Granules on T cell subsets in mice with ovalbumin-
induced bronchial asthma
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ABSTRACT: AIM To observe the effects of Suhuang Zhike Granules (SHZKG) on T cell subsets in mice with
ovalbumin-induced bronchial asthma. METHODS  Forty-eight C57BL/6 mice were randomly divided into blank
eroup, model group, dexamethasone ( DEX) group (1.0 mg/kg), and low-, medium-, and high-dose SHZKG
groups (0.8, 1.6, 3.2 g/kg), with eight mice in each group. Except for the blank group, the other groups were
sensitised by intraperitoneal injection of ovalbumin (OVA) mixed with imject alum, followed by nebulization and
intranasal stimulation with OVA to establish the bronchial asthma model. From the 14th day, the appropriate dose

was given by gavage once daily for 14 consecutive days. The airway resistance of mice was detected by the whole
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body plethysmography ( WBP ). Bronchoalveolar lavage fluid ( BALF) was collected to observe the changes in
inflammatory cells. Hematoxylin-eosin ( HE) staining and periodic acid-schiff (PAS) staining were used to observe
the pathological changes in the lung tissues, hyperplasia of airway goblet cells and mucus secretion. Flow cytometry
was used to analyse CD3"T, CD4"T, Thl, Th2 and Th17 cell number in lung tissue. RT-qPCR was used to
measure mRNA expressions of [L-4, [L-13, [L-17A and TNF-o in lung tissues. RESULTS  Compared to the
blank group, the model group showed significant inflammatory cell infiltration around the bronchioles and blood
vessels, thickening of the smooth muscle of the trachea, obvious proliferation of the goblet cells, and increase in
the mucus hypersecretion. In addition, there was increased airway resistance ( P<0.01), elevated inflammatory
cell counts in BALF as well as increased levels of CD3"T, CD4'T, Thl, Th2, and Th17 cell counts and mRNA
expressions of IL-4, IL-13, IL-17A and TNF-a in lung tissue (P <0.01). Compared to the model group, the
pathological damage of lung tissue was markedly improved in the DEX group and SHZKG groups. The airway
resistance of the DEX group and SHZKG groups were lower ( P<0.01), the counts of inflammatory cells in the
BALF and CD3*T, CD4"T, Thl, Th2 and Th17 cells in lung tissue were decreased and the mRNA expressions of
IL-4, 11-13, IL-17A and TNF-« in lung tissue were reduced ( P<0.05, P<0.01). CONCLUSION SHZKG can

improves airway hyperresponsiveness, inhibits airway inflammation and attenuates lung histopathological damage in

bronchial asthma mice, which may be related to modulation of T cell subsets.
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Tab.1 Primer sequences

FH izl UK/ bp
B-actin  IE[[] 5'-GGCTGTATTCCCCTCCATCG-3/ 154
21 5'-CCAGTTGGTAACAATGCCATGT-3'
IL-4  1E[A 5'-CCCCAGCTAGTTGTCATCCTG-3' 78
JZ1i] 5'-CAAGTGATTTTTGTCGCATCCG-3'
IL-13 iE[] 5'-CCTGGCTCTTGCTTGCCTT-3' 116
J2 1] 5'-GGTCTTGTGTGATGTTGCTCA-3’
IL-17A4  1E[] 5'-TTTAACTCCCTTGGCGCAAAA-3' 165
JZ 1 5'-CTTTCCCTCCGCATTGACAC-3'
TNF-o 1E[] 5'-CTCTGTTGACAAGCAATGAGACG-3' 102

JZ 1] 5'-CCAGTTGGTAACAATGCCATGT-3’
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Tab.2 Comparison of airway resistance of mice in each group [ cmH,0/ (mL :s), X+s, n=8]
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Tab.3 Comparison of inflammatory cell counts in BALF of mice in each group (x10°/mL, x+s, n=6)
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HA 13.10+2. 49 0.38=0. 10 4.6421.03 1.95+0. 82 1. 1420. 67
FRERI 31.31%9.57™ 14.31£6.99** 26.29+7.96 " 9.37+2.34™ 3.68+0.95*
i FEAKANLH 14. 56+4. 37% 2.04£0. 51* 7.51+2. 72" 2.40+0. 75" 1. 46+0. 64"
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I B 1 N O g R e 2 14.43+2. 96" 3.7920. 67% 7. 64x1. 99% 3.63+1.75% 2.08=+0. 85"

W 5EAMWE, ™ P<0.01; SHAILA E,*P<0.05,%P<0.01,
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Fig. 1 HE staining of lung tissue of mice in each group (x200)
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PAS e 7, FHA/DNEGHLIR WAL Thi, Th2, Th17 @it ®a 5540,
MARBLUEE KRS, S i, BORA B4/ R 4140 CD3" T, CD4" T, Thl, Th2,
ANEURRR AR I, BRI SRIRIZE Thi7 AEMIT RN (P<0.01); SHIEI4 LA,
tl:iﬁf M FERANL RN TR B 1 WAL T S 2 /N B b SR 2 R % B 1 2 O 25 7] 5 2H /) B it 26 21

ZIMIR A0 O3 A= R B i eist: , WL 2, CD3*T, CD4"T. Thl, Th2. Th17 48 1 %k sk >
3.4 nés:lhv%ﬁwf#%d R LR CD3 T. CD4* (P<0. 05 P<0. 01) k4,

el
L AT o S ru

i ﬁﬁmmﬁrﬁﬁuskﬂ B g P h———

e BBEE L ETIE AR AN L R
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Fig.2 PAS staining of lung tissue of mice in each group (x200)

x4 FHHAMNBHEAL CD3'T, CD4'T, Thl, Th2, Th17 fAITEILEE (X5, n=6)
Tab.4 Comparison of CD3"T, CD4°T, Thl, Th2 and Th17 cell counts in lung tissues of mice in each group (x+s, n=6)

2157 CD3*T(x10*)/(1-mL™")  CD4*T(x10*)/(1-mL™")  Thi/(1-mL™")  Th2/(1-mL7") Th17/(1-mL7")
ZEHHA 7.79+2. 31 4.03+1. 11 5.11£1.32 6.21+1.12 8.45+2. 38
HERIZH 14.10+3.03 ™ 6.82+1.55™ 15.75+4.27*  34.54+7.28 ™ 49.14+11.83 ™
HhZEAK AN 7.86+1. 70" 3.90+0. 55% 5.29+0. 89* 6.37+1. 57" 9.21+1. 87"
IR 1 R ARG ) 1 2H 8.92+1. 36" 4.500. 52% 7.54%1. 36* 9. 69+ 1. 44* 11. 842, 49*
I e 1 W UR R 2 8. 15+ 1. 66* 4. 00+0. 52* 7.34x1.98* 7. 14x1.51% 9.98+1. 99*
I e 1 I U 5 7R A 8.05+1. 55% 3.99+0. 96* 6. 15+1. 13* 6.91=1. 56" 9.57+1. 08"

e S ALEE,  P<0.01; SETILIHES, *P<0. 05,%P<0. 01,

3.5 Fdkabvimkasteked s AR IL-4, IL-13, 4, IL-13, IL-17A, TNF-a mRNA LK (P<
IL-17A, TNF-o mRNA &k 69 %o S5 H41H 0.05, P<0.01); 5758 1k BRG] & 41 4%
B, BRI /NRRAH ST IL-4 . IL-13 ., IL-17A, TNF- TR 1 0% URE B ) 4 IL-17A mRNA 3R 3k R
o mRNA KiETHE (P<0.01); SEERI4IE, i (P<0.05), WS,

FERFN LRI 1F N ORE 4% 70) 42 41 /)N U 1 21 1L-

x5 KEAMNRMALR IL-4, IL-13, IL-17A, TNF-a mRNA KA (x+s, n=8)
Tab.5 Comparison of mRNA expressions of IL-4, IL-13, IL-17A and TNF-« in lung tissue of mice in each group (x=s,

n=8)
41 51 IL-4 1L-13 IL-17A TNF-a

SHA 0. 68+0. 29 0.73+0. 18 0.73+0.22 0. 740. 21
T2 3.34x1.86* 3.29+1.44™ 2.06+0. 41 3.95+1.15*
HZER AN 1. 65+0. 46" 1. 49+0. 47* 1. 41=0. 26" 2.08x0. 55"
I B 1B A AR R A 1. 82+0. 58" 2.17+0. 46" 1. 46x0. 24* 2.710. 73*
FE b O Hh R 2 1.79+0. 85* 2.05+0. 56* 1.33+0. 33% 2.56+0. 53*
I HE 1k IR = 7 A 1. 66+0. 44** 1. 85+0. 42 1. 06+0. 26*4 2.40+0. 61*

. 5EAARE, * P<0.01; S, ¥ P<0. 05,7 P<0.01; 575 - 2 SOk )40 i, 2 P<0. 05,
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