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Abstract: The aim of this study was to investigate the regulatory effect of the total glycoside extracted from
leaves of Rehmannia (TLR) and Dihuangye total glycoside capsule (DTG) on intestinal microflora in diabetic
nephropathy rats. Forty-eight rats were randomly divided into the control group (C), model group (M), Huangkui
capsule group (0.75 g-kg *-d %, HK), irbesartan group (27 mg-kg *-d*, YX), TLR low dose group (4.3 g-kg *-d*,
DHYL), TLR high dose group (7.2 g-kg™-d ", DHYH), DTG low dose group (216 mg-kg *-d™*, JNL), DTG
high dose group (360 mg-kg *-d™*, JNH). Rat model of diabetic nephropathy was induced by intraperitoneal
injection of small dose of streptozotocin (45 mg-kg*, STZ) and feeding high-fat diet and 5% glucose drinking
water. After oral administration for two weeks, the 16S rDNA sequencing method was used to study the effects
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of the TLR and DTG on intestinal flora in diabetic nephropathy rats. The results showed that compared with
the control group, the intestina flora of diabetic nephropathy rats had changed from phylum units to the genus
units. Moreover, the proportion of lactobacilli in the intestinal bacteria of the model group was significantly
decreased, and the proportion of lactobacilli in the administration group was increased, especially the YX
group, TLR low dose group and DTG low dose group. The data suggest that the total glycosides of Rehmannia
glutinosa improved the disorder of intestinal florain STZ-induced diabetic nephropathy rats.

Key words: leave of Rehmannia glutinosa Libosch; total glycoside; diabetic nephropathy; gut microbiota
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Y F AN S VAR AR 0.5 g-mL 253, B b B
SMEFREY) (total glycoside extracted from leaves of
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Tablel Mass spectrometry parameters of each component

Cone Capillary
voltage/V energy/V

407.22 > 199.07 24 12
623.41 > 161.05 44 24

Component  tg/min MRM

Catalpol 0.84
Acteoside 5.18
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Table 2 The establishment and investigation of diabetic
nephropathy rats. FBG: Fasting blood glucose; Scr: Serum
creatinine; BUN: Serum urea nitrogen; UP: Urine protein.  n=6,
X+s. P<0.01 vscontrol group
FBG Scr BUN

GrowP ) mol-Lt /umol-g™* fmmol-L T 24NUPmg
Control 5.02+052 14.42+7.19 348+069 10.33+1.27
Model 21.08+1.76" 59.46+ 1851 12.01+0.80" 20.08+5.85"
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Figure 1 MRM chromatogram of reference substances (A), the total glycoside extracted from leaves of Rehmannia (TLR) (B),

UP/ mg
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100 5
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Figure 2 Determination of FBG, Scr, BUN and UP among control group, model group and administered group. C: Control group;
M: Model group; HK: Huangkui capsule group; Y X: Irbesartan group; DHYL: TLR low dose group; DHYH: TLR high dose group; JNL:

DTG low dose group; JNH: DTG high dose group.

n=6, x+s. ™P<0.001 vsC group; "P<0.05 “P<0.01, ""'P<0.001 vs M group
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Table3 High quality sequences of samples. n=6, X<s

Group g;ig:‘é: H;gzl?&ilgy Proportion/%
C 35820 + 921 23269 +1170 61.62
M 31991 + 1089 21919 + 695 65.47
HK 35359 +1982 24329 +1782 68.76
YX 36 126 + 614 24 374 + 685 64.34
DHYL 42 503 + 1 505 28 574 + 479 72.93
DHYH 39581 + 221 31334 +1049 82.87
JNL 38603 + 1 265 30842 +1 240 76.01
JINH 39542 + 185 28476 + 624 72.65
Total 712 271 553 042 77.64

4 OTU Xy Fism Kl E

HRAE 7 F1 R AEALE (A 73 A Hh B 2 A 97%),
WA 75N 2 A AE KB T (operational
taxonomic units, OTU), ¥ OTU #4287 41 5 AH %
¥4EE GreenGenes (http://greengenes.Ibl.gov/cgi-bin/
JD_Tutorial/nph-16S.cgi) #EATLLXT, K iH 52 HAHIT
H {5 ik 80% LA L 4n e FhE (S S, RA QIIME K
PR3 A0 45 5 . R Mothur 15078 97% ALl K
P EAEEANFE A ) OTU 3 g, nlARAE M L .
FEFRA FESAE [ T5) KK, OTU #E i 2 v ik 3|
1434, /b7 1002. HAEERHAFFEAR T OTU.
W 4.
5 ZHEMTH

RHEARFEARMN Z M, Bext OTU F A
Bl o ) 2 RE AR MR 4R S AR P R FE 4 — AT B ML
HFE, BRI “Pa)Eh - FARER” , AR IE I R 5
ERZ 2R . BEJE, S QIME B3R5 mlxf &4
FEATH R Z REVERE 2. Alpha Z #E1E (alphadiversity)
SR S BN i N M 2 R, i R T
FETR B S B Z PR ETR BT &, B F R EE
i Chaol I ACE, ItHE U B R Ut IR I 5 B2
i, BEVE 2 AEPEIR SRS Shannon 5 Simpson, It
T EE RO, Tl BRI 22 FE vy o 45 SRR,
Hi Chaol Fll ACE 5 ¥(n] & th, IEW 4. R34

JERVAR S-S EZEIN s d o S i1 == €25 - g S S v
ARGTR) B 2 b e P R v ) B 2 B 2 A B Y
A4iHF R (P<0.05). H5IERHAME, BA4H
HI RV =F & 2 2 F4K; Shannon 5 Simpson $& 54~
BAG55 L (P>0.05), HHLA] WL, PRI B w]
P K B 8 W B 3= 8 B, (R Wb 2 R T i 25
PEZE S . W 3FE & vl & th, a0 iR B 2 B
SR REA BT AL S 1) 2 REVE, 4k 2R 58 il e R
L JG VA I 38 R & 1 G R R I #T OT U
6 BERHEESEN

X 2 R B REAAE 3 S K B B R AT
giil, JF H AR BRI TR 73 8 %K P B
VIR LA o 7R T TS B R B I8 450 22 7 R AN K
(K 4A) . & A E LT TR KA Actinobacteria (i
#1% 1) Bacteroidetes ()4 1% [']). Cyanobacteria (i
41%). Deferribacteres (iM% 17). Firmicutes (J&
BETR 1) Proteobacteria (£ 1 (1)« TM7. Tenericutes
(%% 2 25) A Verrucomicrobia (JEfEE1]), Hrb b
bl 22 () 2 R BE TR 1], 2 E 1T 52T H
I, EEPHVE R R R ] 5 22 P B AT B T AE
FEVE S50 b5 da L3 75 I8 73 20K P L, &l 4B
Fios, FEIEH A BRI 5 & 45 25 20 R oA 0 =F BE L
1N FLERAT B
7 ERERFERAYATER

ik Galaxy fEZ&r#F-& (http://huttenhower.
sph.harvard.edu/galaxy/), #&%¢ J& 7K1 [ AH % 3= BEH
FEEAT LEFSe 04T . LEfSe B H st % 43 28K P 41
BOHEAT Gt oM, JFRES AR S A 2 A F KA Giit
FEBHYFE, 4 LEfSe /00 (K5), 5IEH A
b, BEPR B AR R E B T W B
BRI B 43 K 35 R I 7 S R B o AE R S8 4 2B 1)
WA, WEATEE . AREE . HEEERE R i
i N R A SMB53 fERLLA 23 B SS, TR
PR R B E . BT R R E AR R 2T

Table4 Operationa taxonomic units (OTU) classification and classification statusidentification results.  n=6, X=+s

Group Phylum Class Family Genus Species

C 1364+ 73 1364 +73 1364 +73 1157 + 69 499 + 88 37+3

M 1002 + 185 1002 + 185 1002 + 185 887 + 140 443+ 73 47+8

HK 1275+ 128 1275+ 128 1274+ 128 1099 + 96 587 +13 65+1

YX 1434+28 1434 +28 1434 + 28 1269 + 14 694 + 27 55+4

DHYL 1251+ 294 1251 + 294 1250 + 294 1069 + 309 555 + 80 57+6
DHYH 1043 + 306 1043 + 306 1042 + 305 915 + 288 524 + 115 59+ 15

JINL 1409 + 347 1409 + 347 1408 + 348 1234 + 290 591 + 111 63+9
JINH 1273+ 322 1273+ 322 1273+ 322 1163+ 272 553 + 86 55+ 17
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Figure 4 The differences in the community composition between the phylum (A) and the genus (B) units. The width of different
patches indicates the relative abundance ratio of different species
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Figure 6 Average relative abundance of difference features flora in feces of all treatment groups.
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