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Effects of Shaoyao gancao decoction on intestinal flora in rats with acute lung injury

ZHANG Ganchun', LIU Wen?, SONG Xinli', LIU Xingde', SHU Wanfen', QIN Qin', WANG Hongxin' (1. School
of Pharmacy, Guizhou University of Traditional Chinese Medicine, Guiyang 550025, China; 2. School of
Pharmacy, Guizhou Medical University, Guiyang 550025, China)

ABSTRACT OBJECTIVE To study the improvement effects of Shaoyao gancao decoction (SGD) on acute lung injury (ALI) in
rats and its effects on the intestinal flora. METHODS Sixty SD rats were randomly divided into normal group (CON group,
normal saline), model group (MOD group, normal saline), positive control group (DEX group, 5 mg/kg dexamethasone), SGD
low-dose, medium-dose and high-dose groups (SGD-L, SGD-M, SGD-H groups, 5.8, 11.6, 23.2 g/kg, calculated by crude
drug) , with 10 rats in each group. Each group was given relevant medicine 10 mL/kg intragastrically, for 7 consecutive days.
Thirty minutes after the last administration, CON group was given constant volume of normal saline via airway infusion, and other
groups were given lipopolysaccharide (5 mg/kg) via airway infusion to induce ALI model. After 12 hours of modeling, the lung
tissue wet/dry weight ratio was calculated, and the contents of interleukin 1B (IL-18), IL-6 and tumor necrosis factor o (TNF-a)
in rat bronchial alveolar lavage fluid (BALF) were all detected; the pathological changes of lung tissue were observed after
hematoxylin-eosin staining. The intestinal flora of rat feces was analyzed by 16S rRNA sequencing technology, and the correlation
of differential bacteria genera with inflammatory factors was also analyzed. RESULTS Compared with MOD group, the infiltration
of inflammatory cells in the lung tissue of rats in each SGD dose group was decreased, and the thickening of alveolar septum and

pulmonary edema improved; lung tissue wet/dry weight ratio,

AESTE [F5 [ RRREHAH (No.82060704,No.81860706);  the levels of IL-1B, IL-6 and TNF-a in BALF significantly
TN FE AT AR5 T 25T R AR BT H (No. A KY decreased (P<<0.05 or P<<0.01). SGD (low dose) could
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of flora, reduce the abundance of Lactobacillus, Streptococcus
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Dubosiella and Akkermansia. Through correlation analysis, it was found that the relative abundance of Lactobacillus, Streptococcus
and Escherichia-Shigella was positively related to the levels of inflammatory factor IL-13, IL-6 and TNF-a (P<<0.05 or P<<0.01).
The relative abundance of Lachnospira, Dubosiella, Firmicutes was significantly negatively correlated with the levels of inflammatory
factors mentioned above (P<<0.05 or P<<0.01). CONCLUSIONS SGD may improve ALI by reducing lung tissue injury and

inflammatory response and regulating flora structure in rats.

KEYWORDS Shaoyao gancao decoction; acute lung injury; intestinal flora; 16S rRNA sequencing; inflammatory response
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Ja& T A B W Y TR YT L FE S SO IR
BE 0 MLARHE | 25 AR IE SR 2y S gy Y, AT H R
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TERE 12 he , BRI K R, 28 A085 TR B VKO 1R 3 2% o
W 5 mLFEVEZENN, 30 s J5 2818 4, B 2 vk, WA il il
TE VK (bronchial alveolar lavage fluid, BALF) JT & T 55
O, 764 °CF L4 3 000 r/min B0 15 min, B CE
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E. SGD-M 4]

F. SGD-H4]
Bl SAKRMALARBEESFENENEHE(HE SR
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32 KRMALE/FTERITESER
5 CON 41 tbis: , MOD 41 K R4l 4008/ 5 b I
ThE (P<<0.01) ; 5 MOD 21 FL 55, 4% 24 24 4 K BRI il 21
AU/ T Y B AR (P<<0.05 B P<<0.01) , %553
W1,
F1 FBAKAELR/FELLF BALF A IL-18 . 1IL-6.
TNF-a K FMUELER(x+5,n=10)

Eibl TSGR % L1/ (pgml) 1L-6/(pg/mL) TNF-a/(pg/mL)
CON4l 6804059 1264077 33414958 219527
MOD# 8234062 3074312 137331239 90.07+6.80°
DEX# 13140640 23344229 69.03+7.89" 4266503
SGD-LA 740£0.68° 2194363 86491967 5404£565°
SGD-M# 7534063 USTEIP 99.19+1249" 594411667
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3.3 KE BALF Fhtfie B FRFMELR
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R MR BT, ARG = B 1 40 A s Wi 3 TR 35 AL A
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FH AR AE SN 7= A (RIS PR LA Ry 732 A4, 47 DR A0
W PRIEAE S RE IR v AR T TR 1] FLARI 2 T A K 11 T
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TNF-o FI1IL-18 43 , Bk BR P M H G805 10 224 1l b 5 il
TIRE N A ™ ZUFF R BB AE bR B2 40 i 75 5 TL-6 11
TNF-o 5% 3o B A K B K 3 A B o] LA 0t Rk [
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RAERAES . ABEFEH, RIS JAE N BAR S B
SRR, 2R mE S RIE N T BA BRI . X
$27~ SGD W] el A VR A B RFES G R T A FH R S A 65

P A A HTRAE T o ] 5 S TR — T 280 TR i o L X

AERe I R sE R VL B 1 BAE T o i B R

AR 68 3 B A W) 5% 18 B, IF 8 580 S #F

2, WTAR A5 057, X427 SGD w] gl i 4E ¢ i

T, KA ALIYEH]

£ ik , SGD AT fig i o e 35 il 2H 245 e

I B VAT TR RFAS AL R R A S ALTIOAVEHT . SR

ARMFFE T, 24 R0 4 R Y BGR)  FRON,  fEHET A BA

] BE SR 2 BRI 7 A X A, LA R AT

FrdE— 203 W o WAM  ARBFTEIF AR TE I T B HEDT 5

B S B9 22 S T e A T BRSAIE , ) 25 ) T R B UE S8 0

AT RIMAUESE

S

[1] MATTEW E L, RAMA K M, JEFFREY C H. Pathoge-
nesis of pneumonia and acute lung injury[J]. Cli Sci
(Lond),2022,136(10) : 747-769.

[2] BUTTY,KURDOWSKA A, ALLEN T C. Acute lung in-
jury:a clinical and molecular review[J]. Arch Pathol Lab
Med, 2016,140(4) : 345-350.

[31 L, XN g AT /0 B2 Al 45475 TLR4/NF-kB/
NLRP3 3 952 Wi [7]. o [ S2 8605 77 7 4¢3, 2017, 23
(22):143-148.

[4] B, 5KV, EARR 55 2RO b B R ALY
BRI A R B2 ARE , 2020, 29(2) : 280-282.

(5] SRR, XIS . AT25 1 20 6 B 5c 58 ). ik
#,2012,34(9) : 1774-17177.

[6] MR, BE R, TG, 55 miE ey 50T R 5K
FRRTARDCIED]. AR BR 2572 1], 2019,37(8) : 1859-1861.

[7] ANAND S, MANDE S S. Diet, microbiota and gut-lung
connection[J]. Front Microbiol,2018,9:2147.

[8] DICKSON R P, SINGER B H, NEWSTEAD M W, et al.
Enrichment of the lung microbiome with gut bacteria in
sepsis and the acute respiratory distress syndrome[J]. Nat
Microbiol,2016,1(10) : 16113.

(91 BV, W8 AR, 55 Uiy r AT 25 H B iz by
B R HE B AZET]. 22 IR, 2022,38(6) :195-203.

[10] E 4, WK, =/, 55 . 8% 11l i p38 MAPK/
NLRP3 3t 1 x5 i 22 08 175 5 K Bl P il 45 03 694 52 0 ]
T S 5 )2 2L 2022, 28(2) 1 T9-86.

[11]  EAFTS, R E SRS, 55 . 56T 18 R RE R BE AR 107 12
AR H 2ot 2 35 B 3 A E AV FHAILRI[T]. e
#5,2023,54(14) : 4556-4563.

[12] JIANG C,ZHANG J C, XIE H W, et al. Baicalein sup-
presses lipopolysaccharide-induced acute lung injury by
regulating Drpl-dependent mitochondrial fission of macro-
phages[J]. Biomed Pharmacother, 2022, 145:112408.

[13]  SKEE, ZFH = BT Py BRI R RS 5 ) 2

- 2068 - China Pharmacy 2023 Vol. 34 No. 17

[14]

[15]

[16]

[17]

(18]

[19]

(20]

(21]

[22]

(23]

[24]

[25]

[26]

AR SRR S HT (0], TR 2G2S L SR R, 2022,38(5) :
148-152.
GEISER T, ATABAI K,JARREAU P H, et al. Pulmonary
edema fluid from patients with acute lung injury augments
in vitro alveolar epithelial repair by an IL-1beta-dependent
mechanism[J]. Am J Respir Crit Care Med, 2001,163(6) :
1384-1388.
GIEBELEN I A, VAN WESTERLOO D J,LAROSA G J,
et al. Local stimulation of alpha7 cholinergic receptors in-
hibits LPS-induced TNF-alpha release in the mouse lung
[J]. Shock,2007,28(6) : 700-703.
PARK W Y, GOODMAN R B, STEINBERG K P, et al.
Cytokine balance in the lungs of patients with acute respi-
ratory distress syndrome[J]. Am J Respir Crit Care Med,
2001,164(10 Pt 1):1896-1903.
KOLB M,MARGETTS P J, ANTHONY D C, et al. Tran-
sient expression of IL-1beta induces acute lung injury and
chronic repair leading to pulmonary fibrosis[J]. J Clin In-
vest,2001,107(12):1529-1536.
XU, XUHERS , 255K, 45 . FE T 16S rRNA JER I FFAFSE
G AR LLVER AT S 53 475 R BSU) T BRTRE AR 5200 ],
Hh E R AR AR, 2021, 33(2) : 130137,
XS AT 2 H g i o 97 3 TR 95 TLR4/NF-
KB 15 538 6 i 22 9 B B2 AR RO A HIBL I F 52 [ D).
K INPGBERLR:, 2021,
it . =X LPS 5 S S MM A /0 B 4 FH
HLEERFFE[D]. | e R 2, 2021,
LI W, DING Z H, CHEN Y, et al. Integrated pharmaco-
logy reveals the molecular mechanism of Gegen qinlian
decoction against lipopolysaccharide-induced acute lung
injury[J]. Front Pharmacol, 2022, 13:854544.
TP B T A RRA A0 H 1 X R O T N
FUb 3 B RE B Ak P F- CCL5 .CXCL10 A5 [J]. e
#,2021,52(1): 160-175.
BOWERMAN K L,REHMAN S F, VAUGHAN A, et al.
Disease-associated gut microbiome and metabolome
changes in patients with chronic obstructive pulmonary
disease[J]. Nat Commun,2020,11(1) : 5886.
CHANG Z P, DENG G F, SHAO Y Y, et al. Shaoyao-
Gancao Decoction ameliorates the inflammation state in
polycystic ovary syndrome rats via remodeling gut micro-
biota and suppressing the TLR4/NF-«B pathway[J]. Front
Pharmacol, 2021,12:670054.
SANADA T J, HOSOMI K, SHOIJI H, et al. Gut micro-
biota modification suppresses the development of pulmo-
nary arterial hypertension in an SU5416/hypoxia rat model
[J]. Pulm Circ,2020,10(3) :2045894020929147.
MA P J, WANG M M, WANG Y. Gut microbiota: a new
insight into lung diseases[J]. Biomed Pharmacother, 2022,
155:113810.

(i H 191:2023-03-12 &A1 H 41 : 2023-08-06)

(ke bk )

HhEZG 2023 4E5 34 445 174



