VLM 244 ( Jiangsu J.of Agr.Sci.) ,2020,36(6) ;1489 ~ 1497
http: //jsnyxb.jaas.ac.cn 1489

AR BT B8, R DR S o R 3 Y T AR R AR R IR [ ) TR A 1, 2020,36(6) 1 1489-1497.
doi :10.3969/j.issn. 1000-4440.2020.06.019

XEZEIRFREATHEEHEZRRIEEE RIS

kAL, o, RFER, Ox o#H', X ow?
(LYTH AR B 2 bR s BE 2 8 T35 Z8M 2253005 2 VTR AR BRHE BRIV b B o R 2 8, T3 28 225300, 3.
VLIRAE 2 F AE Wil 25 v H R R 97 3 5880 25, V98 8 225300)

WE: WK EEXT RIS 208 (CRF) BRI AU 5% B w R R R Z M R IRFE R MR
HEZE CRF (FEFIBL , R FH 34 41 R A8 B ol 1], Forp 3 23R 741 (RT) 22 Bl 8 IRV P41 (UT) 12 4, UT 4
BROMRETT a-BifR 7+ B NELLJ5 e RT 47E UT 205l E4% 100 mg/ (kg - d) BIRKE R IRITHIN 45 d, T
SRAR BRIV, A5 PR 55 2 K JE I U F R 360 T F I B A 16S tDNA WP Bl ¥ 2 43697
TG R R ISR B A2 1 B B A T T P/ N, B R R B B REXT CRF IR2m, 25 7R . RT 4L K 9
T WLEF (Ser) (LR ZE Z (BUN) B ERIMEES (1S) FIGTER YT FF B (PCS) 2 a2 iR AR, I 18 TR 3 =2 BE B4, S50 iy
B UT A5 W2 5 TARF A P R AR U3 SR I A AT RE A8 5 e e 0 46 4 1 = 8 5 7 AL, i 5 LA A 8 L 3L
FFTAJE | T AR A Jm FUSUBCRT R 55 A 22 B U IR F R, 5 UT A 22 5%, RT A iE R 7R % (5 BLAb 3 |
AR B R e A R ARy TR B B, BRI T IR & T, IR 5 H,S
WA, I AT M UT A 3 22 7 s s Qi & e 78 fb i 3 5 1A P TR A2 e #AH — 3, 181 =B
TCR /N RIS RS AE R RT 4505 A 28 0 mT LA 2 BRI/ BRIl Ser AT BUN fri, DA BZ5 R UG, KRB E
AL CRF R ZEALY I 18 T T P, o2 A0 P AR 7K T, DT/ 1 8 TR AR o RS M 1 T v (AN RS

KW, REE; K BMHERE; HEERE; 16S tDNA T

hE SRS $858.292.659 XHEkFRIREG . A XEHS: 1000-4440(2020) 06-1489-09

Alleviation of chronic renal failure in dogs through selectively regulation of
gut microbiota by emodin

ZHU Dao-xian', LU Jiang", ZHAO Xue-gang’, LIU Li', WU Shuang'"’

(1. Department of Animal Medicine, Jiangsu Agri-animal Husbandry Vocational College, Taizhou 225300, China; 2.Depariment of Pet Science and Tech-
nology, Jiangsu Agri-animal Husbandry Vocational College, Taizhou 225300, China; 3. Jiangsu Provincial Key Laboratory of Veterinary Bio-pharmaceuti-
cal High-tech Research ,Taizhou 225300, China)

Abstract: To study the relationship between the therapeutic effect of emodin on chronic renal failure (CRF) and the
regulating effect of emodin on gut microbiota in dogs, so as to explore the mechanism of emodin in alleviating CRF, 34 ca-

ses of CRF dogs were used, among which emodin treatment group ( RT) contained 22 cases and usual treatment group

(UT) contained 12 cases. The dogs in the UT group were
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related metabolites detection. The fecal bacterial solution of the two groups before and after treatment were transplanted into
germ-less CRF mice respectively to verify the effect of gut microbiota on CRF. The results showed that the contents of serum
creatinine (Scr), blood urea nitrogen (BUN) , indole sulfate (IS) and p-cresol sulfate (PCS) of dogs in RT group de-
creased gradually and the abundance of gut microbiota increased, which showed significant difference with the group before
test and UT group. The microflora structure also changed, presented as the abundance of Enterobacteriaceae, Pseudomona-
daceae decreased gradually, while the beneficial bacteria such as Proteus, Lactobacillus, Butyricicoccus and Bifidobacterium
gradually became the dominant microflora, which was different from UT group. The gut microbiota of RT group was active in
metabolic pathways such as genetic information processing, nucleotide metabolism, cofactor and vitamin metabolism. The
content of butyric acid in feces of the dogs from RT group increased, while the content of indole and H,S decreased gradual-
ly, which showed significant difference with the group before test and UT group. The change trend of these metabolites was
consistent with the change trend of the productional flora. The result of fecal bacteria transplanting of the aseptic CRF mice
showed that fecal bacteria from the RT group after experiment could significantly reduce the contents of Scr and BUN. In

summary, emodin can restore the disarranged gut microbiota and change the levels of bacterial metabolites in CRF dogs,

thus reduce the adverse effects of gut microbiota on CRF.
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Table 1 Basic characteristics of dogs with chronic renal failure

used in this study
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Fig.1 Effect of emodin on renal functional indices in dogs with chronic renal failure( CRF)
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Fig.5 Changes of metabolites and related gut microbiota in feces of dogs with chronic renal failure ( CRF)



1496 AR 4l 2% M 2020 4F 55 36 % 6

250 ~ 24r ¢ ~ 281 d
Q ) g o g ok
) £ 3 I8f ok 5 21r ok
g 200 = = - =
e ¥ é 12+ - g 141 -
¥ 150 & o g
& b =
= i z o 27
= & 2
100 0 = 0 =0
R-Pre R-Post U-Pre U-Post R-Pre R-Post U-Pre U-Post R-Pre R-Post U-Pre U-Post R-Pre R-Post U-Pre U-Post
5 2053 2053 2057
_ m X5 O RS
207 ¢
R o _ 20r ¢ 1.5¢ g .
E ' Ma o S o0
£ 20 # = > = = S osp .
= A 204 +H é ~ .
= -40r izt a0 [ "evm Fm =
% % l;‘g = '. n -
_60F K -40f o) "oa
= H
-1.0 1 1 1 1 J
- L L L J -60 L L L J
0 R-Pre R-Post U-Pre U-Post R-Pre R-Post U-Pre U-Post 0.5 0 0.5 1.0 L5
25 ZH 51 FABRL (28.74%)
¢ DR-Pre#]; = MR-Prefl; ¢ DU-PreZfl; = MU-Pre4;
o DU-Post4 ; s MU-Post4; - DR-Postl; © MR-PostZ1
h MR-Pre#l MR-Post4] Dﬁ'&fe Dl}jfg'f '
B
[
&
J&
BRER
5B
H

\o FIE

H

BT R IR S S R R e
TE e BT B TN Tt SRS
HEH

ST R TS BRI ST il (2 e B
R B L 2, P e o B (o e 3

kel

-1.5 0

a: UFFIRBE ;b o PR SRR BE 5 ¢« BRER ISR IR BE 5 R ER XS FH B VR BE 5 e IUFF AR AL 385 £ MR AU AL 2 5 g2 F US43 07 5 he WHE SR BT, U-
pre: UT 43056 [T ; U-post : UT ZHi 50 f5 ; R-pre: RT 4356 1T ; R-post : RT LI S5, * | s 3B F/R S5 A0 b8 22 55 8.3 (P<0.05) i
E(P<0.01) #FR5H 3 A 2R B3 (P<0.05),

Bl 6 IWEBEINEMERBLE/NREEHIM

Fig.6 Effect of fecal microbiota transplantation on renal functions of sterile chronic renal failure mice

4 253 XU B Js 5 i 1 1 F 12, A AR T o Al
- i TR 25 4R R, DA T 3 A A T R 1Y
i bpng, KR AT LE R & CRF BRIGIE & & T, 1S F1 PCS %A F W 0SB, &k
HEUF AL S AR FLAF R TR IR A 3% CRF AR, XA AR I VERT, vl oAia s R



PSELE M N: w-Siibupi I i Rl /b3y N L =83 ] 1497
HAbSYIH CRF 34— A ik 4z, 28(4) : 1121-1128.
[12] BOYD L M, LANGSTON C, THOMPSON K, et al. Swvival in

SEWK:
[1]  YANG TAO,RICHARDS E M, PEPINE C J, et al. The gut mi-

(5]

(6]

(7]

(8]

[10]

[11]

crobiota and the brain - gut - kidney axis in hypertension and
chronic kidney disease[ J]. Nature Reviews Nephrology, 2018, 4.
442-456.

NISHIYAMA K, AONO K, FUJIMOTO Y, et al. Chronic kidney
disease after 5/6 nephrectomy disturbs the intestinal microbiota
and alters intestinal motility[ J]. Journal of Cellular Physiology,
2019, 234(5) : 6667-6678.

ZHAO L. The gut microbiota and obesity: from correlation to cau-
sality[ J]. Nat Rev Microbiol, 2013, 11(9) : 639-647.

KOH A, DE VADDER F, KOVATCHEVA-DATCHARY P, et al.
From dietary fiber to host physiology : short-chain fatty acids as key
2016, 165(6) : 1332-1345.
KASUBUCHI M, HASEGAWA S, HIRAMATSU T,et al. Dietary

bacterial metabolites[ J ].Cell,

gut microbial metabolites, and host meta-

bolic regulation[ J].Nutrients,2015,7(4) :2839-2849.

1«%« $E LR FE XA, A5 RE e o5 24 PR F OB
JELT].hEB 244K ,2011,20( 16) : 1534-1538.

é’é e, W M AR—2E 5 R A PEIRAE M HEAR 56 K U

B B S i TR RE A ORI S8 [ ] . AR A 24 35, 2014,

14(2) :128-130.

FR, TG B, A BRI R /)N B I T R

WA IR TE [ ] E A 52k, 2016,28(1) :21-25.

Tk NG 8 3 P T R RN Th7/ Treg 4TI HR I K B 4L P HA IR S7

SAEVEIR AAEFIALEIL D] TN h R 25k 2016.

DOUF, LIUYT,

short-chain fatty acids,

LIU L M, et al. Aloe-emodin ameliorates renal
fibrosis via inhibiting PI3K/Akt/mTOR signaling pathway in vivo
and in vitro[ J]. Rejuvenation Research,2019, 22(3) . 218-229.
HANZLICEK A S, ROOF C J, SANDERSON M W,
effect of Chinese rhubarb,

et al. The
rheum officinale, with and without
benazepril on the progression of naturally occurring chronic kidney

disease in cats[ J]. Journal of Veterinary Internal Medicine, 2014,

[13]

[14]

[15]

[16]

[17]

[18]

(22]

(23]

cats with uaturally occurring chronic kidney disease (2000-2002)
[J].J Vet Intern Med, 2008, 22. 1111-1117.
MICHAEL G, STOCKELMAN J N, LORENZ F N, et al. Chronic
renal failure in a mouse model of human adenine phosphoribosyl-
transferase deciency[ J]. Am J Physiol Renal Physiol, 1998, 275
154-163.
SEGATA N, IZARD J, WALDRON L, et al. Metagenomic bio-
marker discovery and explanation [ J ]. Genome Biol, 2011, 12
(6): R60. DOI; 10.1186/gh-2011-12-6-160.

W Db ARZEA A AR BT I E RS 1R A
ZHEVE S PICRUSE SN TN AN AT [ 1] S8 3R 4k, 2016,
28(8): 2581-2588.

ARCHER S D, MCDONALID I R, HERBOLD C W, et al.Ben-
thic microbial communities of coastal terrestrial and ice shelf Ant-

arctic meltwater ponds[ J]. Front Microbio, 2015, 6. 485-493.
CHEN Y, YANG F, LU H, et al. Characterization of fecal micro-

bial communities in patients with liver cirrhosis[ J ]. Hepatology,
2011, 54(2): 562-572.
ZEEN, XIMERE, sk, FET 16S xDNA ol 1t J7 AW 5T

3 5L DR AR B 41 B A T 45 4 114 B2 i
2018,46(6) :5-8.

XUAAE TFHE, 3C TR /N R A P9 A 4B A9 0 78 S 168
tDNA %578 [ V] LR AL 2018,46(4) :260-262.

P B P B R e A TR RS Ak S 2 TR RS 18
'%‘H/J\Eﬂﬂﬁﬂf [ D].5FE LA K ,2019.

YE G R, ZHOUM J, YU L X, et al. Gut microbiota in renal trans-

i [ J] AT AR

plant recipients, patients with chronic kidney disease and healthy

subjects[ J]. J South Med Univ, 2018, 38(12) . 1401-1408.

?fﬁ’ﬁﬂi XUIAZE  ARURTT, 25 JLBE AR W BRAE B IR T P I WF R
JELT] A F A AT b2k, 2017, 25(13) : 1179-1186.

EE o, EERR AR YN M D PR BEE B AR BRI R AR

N5 WM AT E S [ T ] P I PR R 2%, 2015(6) : 815-818.

(TTAES 4% TREAR)





