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Mechanism of anti-diarrheal effect of compound Halloysitum Rubrum

and Limonitum Powder in mice

Li Juan, Wang Xiaofei
(School of Pharmacy, Hubei University of Chinese Medicine, Wuhan 430065, Hubei China)

Abstract The study explores the mechanism of anti-diarrheal effect of Compound Halloysitum Rubrum and Limonitum
Powder in mice. The main element content was detected by ICP-OES, and the hygroscopicity was determined by the
hygroscopic rate method. A total of 70 ICR mice were randomly divided into normal, model, Halloysitum Rubrum and
Limonitum Decoction, Halloysitum Rubrum Powder, Limonitum Powder, Halloysitum Rubrum and Limonitum Powder,
and positive control groups. Diarrhea models were prepared by gavage with castor oil, and the intestinal Evan’s blue
propulsion rate was measured. The pathological changes in the small and cecal intestinal wall tissues were observed, and
the urea nitrogen, zinc ions, tumor necrosis factor-a (TNF-a) content, and Na'-K' ATPase activity were detected.
Immunohistochemistry was used to detect the protein expression of interleukin-6 (I1L.-6) and interleukin-18 (IL-18), and
16S rRNA sequencing was performed on cecal contents. The results showed that the main elements of Halloysitum Rubrum
and Limonitum Powder are Fe and Al, followed by Ca, Mn, Mg, Zn, etc. It significantly inhibited the intestinal Evan's
blue propulsion rate in diarrheal mice, reduced intestinal wall cell damage and serum TNF-a content, increased intestinal
wall cell Na'-K" ATPase activity and blood zinc ion concentration, and decreased the protein expression of IL-6 and IL-1
in intestinal wall tissues. It also reduced the relative abundance of Staphylococcus and Helicobacter while increasing the
abundance of beneficial bacteria such as Lactobacillus, Faecalibacterium, and Bifidobacterium. Therefore, Halloysitum

Rubrum and Limonitum Powder exerts its anti-diarrheal effect by supplementing trace elements, adsorbing inflammatory
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exudates, and regulating the balance of intestinal flora.
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element content
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0.2 L/min; 55tk A5 A 1 0.7 L/min.
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R, S5 R 2 mm JERBE RS 2 B i i (M2). BRI
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Tab. 1 Linear regression equations of 10 elements

JLHE [ )= 5 7 r LA/ (mg/L)
I~ =1 $E B 5= T A 3T S5
21 AEE BERMMETEENANRRRE o o SR
N E Al Y=286200X+5340.7  0.9998 0-~5
e IR AT AT B A Go Des000m0nns oS 0-s
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Pl ORC R R AT A L A
Qﬂ:% i %% }J\ ? E/J* J %T u ﬁ Hj jIJ:E e Cu ¥=352300X-3185.5 0.9998 0~5
Sy Rl H N
iR DL 2 T A I Rl 25 IRATE Zn Y=130300X+6403.0  0.9996 0~5
A AR AR AR B L TR B F 2 Fe Al Al Mo Y=2114000X-22236.6  0.9999 0-5
A AT & BT R s AU Fo G RLRIAF M veesestina 09999 0-s
=14 Pl Y=1 X-155. X ~
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Tab.2  Contents of 10 elements in Halloysitum Rubrum and Limonitum samples/( p.g/g)
i JTLETE/(ngg")
A Fe Al Mg Ca Cu Zn Mn Hg Pb
280743.2 24831.1 2702.7 19621.6 1398.7 988.2 3503.4 0.2 77.7
e Fe Al Cu Zn Mn Hg Pb As
45201.3 127630.0 59.5 91.0 - - 11.2 23.8
F Al M C C Z M H Pt
AT AR ‘ ¢ y ! ! . § ’
217006.8 92346.9 2380.9 25680.3 265.3 214.3 4285.7 - 27.2
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Fig. 1 Effect of Halloysitum Rubrum and Limonitum powder on the intestinal Evans blue propulsion rate (n=10,xs)
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Tab. 3  Effect of Halloysitum Rubrum and Limonitum powder on the

intestinal Evans blue advancement rate of mice (n=10,x+s)
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pathological morphology of intestinal wall tissues of small intestine and cecum
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Fig.3 Effect of Halloysitum Rubrum and Limonitum Powder on Serum and Intestinal Wall Tissue Related Indexes(n=10,x%s)
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Fig. 2 Effect of Halloysitum Rubrum and Limonitum powder on the
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A TNF-o & 2 3% TR (P<0.01).
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22 DAB 595 AR 2 AL BS AN S 30 5 (5, B
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Fig. 4  Effect of Halloysitum Rubrum and Limonitum powder on the relative

expression of 1L-6 and IL-1 proteins in intestinal wall tissues of small intestine

(FE15(a)) . Core (I 5(h)) Ml Pan (& 5(c) ) 43 Hr Hhi £k
BRI R E G IR L W A 5T S I8 R A B
[l 3 T A OUT 432335 2 7 8 T A vy 0 3 R

@) (b) 900 (¢) 2200 .
_ — Control
= Model 800 = Control | 20004 ~ Model
10% - —CYS - — vt 1800 =
£ 700 =
3 o & 1600 |
g 1% B 600 = 1400 |
g ' £500 Z 1200
o o
S 0.1% ) 5 400 51000
,M - w St
§ \ 2300 2 8001
= 0 £ 200 £ 6001
0.01% 2 Z 4004
100 s
0.001% , ‘ 0 0
0 200 400 600 800 10 1520 2.53.0 3.5 4.0 45 5.0 5.5 6.0 1.0 1.52.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0

OTU Level Rank

Numbers of samples

Numbers of samples

(a) Rank-Abundance Hi£k (b) Core HH£k (¢) Pan £k
BES AR s AR BO TS /N U I B RE OUT 43 2524 10 520 (s, n=6)

Fig. 5 Effect of Halloysitum Rubrum and Limonitum powder on the OUT taxonomy of intestinal microbiota in diarrhea mice (x+s,n=6)
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Fig. 6 Effect of Halloysitum Rubrum and Limonitum powder on the a-diversity of intestinal microbiota in mice
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Fig. 7 Effect of Halloysitum Rubrum and Limonitum powder on the B-diversity of intestinal microbiota in mice (¥+s,n=6)
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Fig. 8 . Halloysitum Rubrum and Limonitum powder on the abundance of intestinal microbiota at the phylum and genuslevels and differences in

species composition at the genus level in mice (¥+s,n=6)
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