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Different concentrations of Qingyu Hejiang Decoction
regulate intestinal flora in rats with reflux esophagitis
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Abstract: [Objective] To observe the effects of different concentrations of Qingyu Hejiang
Decoction on reflux esophagitis (RE) and intestinal flora. [Methods] Thirty-six healthy male
SD rats were randomly assigned into six groups. Except the sham operation group, the
remaining five groups received anterior gastric ligation+external partial pyloric ligation for the
modeling of RE. Two weeks after modeling, all the 30 surviving rats were randomly assigned
into a sham operation group, a control group, a western medicine (pantoprazole sodium
enteric-coated capsulestmosapride citrate dispersible tabletstcompound lactobacillus
acidophilus tablets) group, and high-, medium-, and low-dose Qingyu Hejiang Decoction
groups (N=6). The rats in the sham operation group, the control group, and other groups were
administrated with distilled water, distilled water, and corresponding drugs, respectively, by
gavage. After 14 days of intervention, all the rats were sacrificed for the collection of tissue
samples. The pathological changes of the esophageal tissue were observed via
hematoxylin-eosin (HE) staining, and 16S rRNA gene high-throughput sequencing was
employed to determine the bacterial composition in the intestinal mucosa. [Results] The RE
rats showed significant changes and low diversity of intestinal flora. The control group showed
decreased relative abundance of Firmicutes and Bacteroidetes, increased relative abundance of
Proteobacteria, and increased Pseudomonas and Ralstonia. Low-, medium-, and high-dose
Qingyu Hejiang Decoction increased the diversity of intestinal flora in RE rats. Specifically,
they increased the relative abundance of Firmicutes and Bacteroidetes and reduced that of
Proteobacteria. At the genus level, Qingyu Hejiang Decoction increased the relative abundance
of probiotics such as Bacteroides, Lactobacillus, Ruminococcus, Oscillospira, Bifidobacterium,
and Parabacteroides in the intestinal tract of RE rats. Moreover, the medium-dose group
demonstrated the best performance, with the intestinal microflora diversity close to that of the
sham operation group. Proteobacteria was the characteristic microorganisms in the control
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group, while Actinomycetes and Bacteroidetes were the characteristic microorganisms in the
medium- and high-dose Qingyu Hejiang Decoction groups, which were the same as those in the
western medicine group. [Conclusion] Qingyu Hejiang Decoction can effectively treat RE by
reshaping the intestinal flora structure (reducing harmful bacteria, increasing probiotics, and

increasing the diversity of intestinal flora).

Keywords: reflux esophagitis; Qingyu Hejiang Decoction; intestinal flora; rat disease model
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Figure 1

Histopathological manifestations of rat esophagus in each group (HE, 100x). Group A is a Sham

surgery group, Group B is a control group, Group C is a low-dose group, Group D is a medium dose group,
Group E is a high-dose group, and Group F is a western medicine group.
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Figure 4 Analysis results of structural differences between six groups of bacteria. The middle line represents
the median of the data, while the upper and lower edges represent the maximum and minimum values of the
group of data; The point beyond the box area is the outlier in data analysis.
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Figure 9; Sequences without annotations are classified as unclassified. The legend shows at most 20 dominant
species, and the remaining species with relatively low abundance are classified as Others.
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Figure 6 LEfSe analysis cladogram.

<l actamicro@im.ac.cn, 010-64807516

B — e, B, IrEE A IR
ZEANRZE , AEERRTE X IPRT T RAEEEY)
T BRI, fea, DAttt amhng P
BRI LH AR E S i 22 532k

il A, BEE T &4l P<0.05 1)
(RIS HAD A A0 TR g B2 R0
ER

VNS R O S I W O Y S S
(Bacteroidaceae) . J&, K HIKKER TEE
(YRC22), Jk IR & (Parabacteroides), %

OB RE L R ORE R T B BB OIE W OJR
(Oscillospira) , 72 J& I '] /Y 18 5 B % 6 )&

(Derxia), 7= @7 FF(Alcaligenaceae), 1A 7 [
H (Burkholderiales)y , B- 7Z¢ & 4
(Betaproteobacteria), Pl 1. X . H. F
(Verrucomicrobia) WHHEMA Y. B HLIASTE
T y-A2 T 1 49 (Gammaproteobacteria), % 5.

m a: g Micrococcus
m b: g Bifidobacterium
= c: f_ Bifidobacteriaceae

= x: o__ Clostridiales
= y: c_ Clostridia
= z: ¢ Alphaproteobacteria

= d: o__ Bifidobacteriales ma0: g Sutterella

= e: g Bacteroides mal: f_Alcaligenaceae
®m f: { _Bacteroidaceae mmal: g Ralstonia

m g g Prevotella mma3: f  Oxalobacteraceae
= h: g YRC22 ma4: o Burkholderiales

m i: f Paraprevotellaceae wma5: c__ Betaproteobacteria
B j: g Parabacteroides Ema6: g Helicobacter

= k: f _Porphyromonadaceaemma’¥: { _Helicobacteraceae

= l: g Prevotella ma8: o Campylobacterales
=m: f_ Prevotellaceae ma9: c__ Epsilonproteobacteria
B n: o Bacteroidales mmb0: g Pseudomonas

B 0: ¢__Bacteroidia mabl: f Pseudomonadaceae
mm p: p__Bacteroidetes mb2: o Pseudomonadales

mm q: g Streptococcus mmb3: ¢ Gammaproteobacteria
[ I f_S[rep[ococcaceae mb4: pip roteobacteria

D= s: g_ Coprococcus mb5: g Akkermansia

= t: g Ruminococcus mb6: f Verrucomicrobiaceae
= w: f Lachnospiraceae mb7: o Verrucomicrobiales
= v: g Oscillospira mb8: ¢ Verrucomicrobiae
=w: {_Ruminococcaceae  mmb9: p__Verrucomicrobia



JES % | MR, 2023, 63(10)

3997

Wi H . F. J&(Pseudomonadales), HifaHT#F
(Oxalobacteraceae), 5 HiT# J& (Ralstonia) M HF1E
WEEY . FERREARIE T, C 4 oA & 2R My
TEMAY . D HLHEE T TR R H . 8
(Bifidobacterium) , J& BE 5§ '] o R B Bk B R
(Ruminococcaceae) . J& MFHEMAEY) . E Ak
11 #0 ek 18 & (Micrococeus) . $0UFF B 1] R LA
W2 . H (Bacteroidales) , i & ik [ @ J&@
(Prevotella) WAFEGUAEY . F 4H ORI T %
PGl (Rothia), SUFF R 110938 IR R AL L &
FRHERUED)

3 WwE5&#

HAETXF RE 518 B HE R 0F 58 Bk i
Z. BUREWIWIGR L, TEEEFRIT
JH- AR RE B RRAS IS B A0 R Il AR Y
&, HEAME . NI, ek R B EMiE
B RER 2R e, e I s R
Hh 2l 22 16 R <3 I3 A BE A8 35 i 1 TR R A
B, BRI 2R PR, BRI L A
FFF U7 J R e 2 B, T AL AR TR - 1 2R
ik, KBRS R IIRITER

CEAARMFR SR, KIS R KR
FE A5 55 R B S 1) 0 3 TR 2 AP R AR S R o
FLZEELI IS , T s AR FN R Re g 2 1F L3
AL, BT BT SR REGE T T 5 b, BRARAR TR
W10 o L3 T I 18 R 2 e, 2 T3
JEH 3 ARG E RS S I TFARA TS
5585 LA Rl gl kK BV 18 e i 2 AR T
HE . WEKFEEE, BAHAGHEA)F,
MG s . FLAT T8 . B A8 FIEEER A e o ]
W TRA s A Hd, REPEMRE Sz, 17
+3E . KRN EAAE, BT RMEURE,
BRI F AL 5 YR BRI T A . S el g
25 AU KU BEER B — AR,

WP AURADL ) T BRI 5 & 24585 1 ™ 5 %
Yl S blmlmt, A FHAD 5 4, B 4147 g
MRA TR, ST TR R B HUUT TR RE 6% A H HT
R, UEEBUH RS W AR AR B R s
VER R 2 AL T Z —, HETANRBE & R HT /2%
e BeERE R AR USRI
BNTIZM AR R B ERE A Turicibacter
2K EC R B 2 S AU R e AR DG 45
AT, BEE AR T IRER LA AT BERR TR , 1
Xt = AR PR Ak, T8 BARTE B
A g Er, AR S PR, IR ERRA
MR Re e P AT R A9 o b RRIETCAE ) v,
3 bk B B T AR R R T R BV T TR A R RRAE
WAEYZ A BT, AR TR ERUE D)
W R BT LU TR ) R AT T
JEFHERUZEIAIE O, FET K-S F A (PE254)
A AR

g LT AR A0 RO A R KR
FEAE T RIFRYYERL, HHLEI T BB S $E T RE KR
1) B A 2R R THERER ] AU ]
R E . FUATRE . T E KR . B
HE . MU AT #JE . Turicibacter J& . 7k FC /I
FF 1R J8 RIS BR A 45 25 AR TR o e, R IR R
IR HEBR R SE A H W & A OG, fEh
FIEIE A T WF , KM E R
AR AR TR .
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