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Protective Effect of Linggui Zhugan Tang on Bone
Injury in ob/ob Mice Based on Gut Microbiota

LIU Li-ping, LI Ran, JIANG Nan, ZHANG Lan-chuan, GU Song”
( Liaoning University of Traditional Chinese Medicine, Shenyang 110032, China)

[ Abstract | Objective: To observe the effect of Linggui Zhugan Tang on gut microbiota in ob/ob mice, in
order to explore whether its bone protective effect is related to its regulatory effect of gut microbiota. Method: The
ob/ob mice were divided into control group, model group, Linggui Zhugan Tang group, and Atorvastatin group.
After administration for 4 weeks, morphological changes in intestine and bone were observed by htoxylin eosin
(HE) staining. The protein expression of alkaline phosphatase ( ALP) was detected by Western blot in bone. The
expression of farniol X receptor ( FXR) was detected by in immunofluorescence staining. And the content of
interleukin-6 (IL-6) in serum was analyzed by the enzyme-linked immunosorbent assay ( ELISA) method. Gut

microbiota was analyzed by 16S rRNA. Result; Compared with control group, the trabecular bone of the femur
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became thinner, the bone marrow cavity was infiltrated with fat, and the epithelium of the small intestine was
damaged in the model group. The protein expressions of ALP and FXR decreased, while the content of IL-6 in
serum was increased in the model group. Compared with model group, the protein expressions of ALP and FXR
increased , while the content of IL-6 in serum was decreased in the Linggui Zhugan Tang group. At the genus level,
compared with control group, the abundance of Lachnospiraceae_ UCG-001 increased (P <0.05), while that of
norank_ {__ Bacteroidales_ S24-7_ group decreased in model group (P < 0.01). Lachnospiraceae_ UCG-001
was positively correlated with the weight of body (r =0.661), while norank_ f__ Bacteroidales_ S24-7_ group
was negatively correlated with the weight of body (r = - 0.622). Conclusion: Linggui Zhugan Tang has a

protective effect on bone injury in ob/ob mice, and its mechanism may be related to its regulation of gut

microbiota.
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B1 ZEERHZFI ob/ob/NRRBHAFSH N (HE, x 100)
Fig.1 Effect of Linggui Zhugan Tang on morphology change of

femur tissue in ob/ob mice( HE, x 100)
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Fig.2 Electrophoresis of ALP expression of femur tissue in mice

x1 BREREHI ob/ob MNRBRBHR ALP EAREHHE M
(x+s,n=3)
Table 1  Effect of Linggui Zhugan Tang on expression of ALP

protein of femur tissue in ob/ob mice(x £s,n =3)

28 51 FlfE/g kg ™! ALP/B-actin
EH - 0.74 + 0.10
B A - 0.23 + 0.03%
HHAH 7.7 0.41 = 0.04Y
PTG AR Al 7T 0.002 6 0.44 + 0.05%

e HIER AR P <0.05,2 P <0.01; S4B P <
0.05,YP<0.01(£2).
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K3,

B3 EHEKRHFHI ob/ob /NR/NFHAF SN (HE, x200)
Fig.3 Effect of Linggui Zhugan Tang on morphology change of

intestine tissuein ob/ob mice( HE, x200)
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B4 ZBERHZGI ob/ob /NR/MNFHR FXR ZEAREHFM (FREEFOL, x400)
Fig.4 Effect of Linggui Zhugan Tang on expression of FXR protein of intestine tissue in ob/ob mice(IF, x400)

ob /INUALYE Y IL-6 58 (P <0.05), W& 2,

x2 EZHARHFGX ob/ob /NRME IL-6 SEMRM (2 £5,n =5)
Table 2 Effect of Linggui Zhugan Tang on serum IL-6 content in

ob/ob mice(x £s,n=5)

215 /g kg ™! IL-6/ng-1.7"
EH - 10.09 + 0.36
LY - 12.37 = 0.58%
HHAT 7.7 11.41 = 0.69%
PP HE R At VT 0.002 6 11.85 = 0.64

3.6 X ob/ob /NEUBE R AR B DB
EREE BT 85 R B e K s B 4
FEIFF & 1] ( Bacteroidetes ) , JEBE B |] ( Firmicutes ) ,
AR 1] (Proteobacteria) 3 75 J& 7K ~F , i - B B & £
& W s TR E R
( Lachnospiraceae) , 3.8 ¥T & J& ( Lactobacillus ) , 3 &
& ( Prevotella) . 2H [8) ¥ Tl 20 1 22 S5 93 B 45 2R 18
NG TETTKE 5 TR H H HEL, BEBLZH ob/ob /)N B
8 PR BE 45 M & A AZ 4k, Firmicutes £ & T & (P <
0.01) , Bacteroidetes F F &K (P <0.01) ; 1F J& /K
TV, 5 0E F 4 W B, B4 ob/ob /N R
Lachnospiraceae _ UCG-001 £ F J 5 (P <0.05),
norank_f__Bacteroidales_S24-7 _group FJF K (P <

(' Bacteroidales ) ,

0.01), ZH:AH 7 AT LAFR 53 i 5 ob/ob /N ERUTE B

KR TE R (P <0.05) . WLA S,

3.7 JEKFESYR GRS E ST OCHK

P2y M1 45 3 B 7~ , Lachnospiraceae _UCG-001 5 {& i

i IEAH 22 (Spearman AH3 & 4 =0. 661 ) , norank _f__
.22 .

Bacteroidales _ S24-7 _ group 5 1K i & 1 #H X
(Spearman #3240 = -0.622)
4 itig

JIESJo 6838 018 A A A XU B 49 ey, HE A o o
TEA BRI BN 5 E T3 BT 5 A % 4 BR 32 51 F
B RAEA K, NERE LA R g R N A 3
WAL IR B 2 OGRS R R F1 A0 BH AR LA i R
HRIEMEEAEN ., ZHERT G ((RBZER)) L
PR 4 PR EERC 3 MO EL VR 3 oA T
F2 AT, D fg i AR AR AR R R, =R T B OR
& ZIRRIIE

98 2R — b 32 b IR D A B o 0 AR R
98 2 G55 98 2 A2 VR GE o VR R R RN 7 A A 4 4
PR R VR T 5 3 R A2 MR T 2 AR T DL IE SR A
b BE AL B i s B, SR S A Z 1Y ob/
ob /INELIR A — " . ob/ob /1N B 45 2 BLAE
JHE ARG 21, A5 8 i S 07 R AR B B
ALP &b F 5 K251 ob/ob /N B i BB B0 7 41
U, B s ARSI A 4 W, ob/
ob /B BB /NGRS AN | BB G R IR TR, B
ARG H HALP 35 Nl S H AR H gl LLdkE
HHLUEE, BIE ALP 3Rk 2282 i,

ALP J3 A5 T AH A 5 HE M 7, & ALP
e BIE M EEARE R, 5 B AL ALP &
KRIEM KRR, ALP 5 1 36 15 57 i D) Ak 2 1 A
KM W b R R A A R A RS PR AR
1 & B B BRI B 4 B RO, A 45 B R R R
SE 0 IL-6 S AR AE AL R, T8 e sk



o e At = A 24 L+
5525 45 20 1) FESKEFHZERE Vol. 25 ,No. 20
2019 4 10 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2019
17; 7 Flmcutes .
13 e Xt
A 14} encricutes
15 otecs
16 )
177}
18 )
271 )
272 )
2WA|
2.4 |
2.5 ]
26 |
2.7 |
2.8
314
32}
33§
3.4 |
3050
36 |
37,3
3_8 T T T T 1
2 0 0.2 0.4 0.6 0.8 1
= .
5 Percent of community abundance on phylum level
©n
11 L it rank_f Baclznl)\}%tlzs 5624 -7_group
2] —— ac nnsp:mceae _group
13 unclasslﬁea'f " Lachnospiraceae
B 1045 Bacrerarderes
15 ] _UCG-001
L6 . UCG-001
17 | Raseburm
1_8 IS unclasslﬁed o_Bacteroidale
271 NE . lolr: acter
= istipes
22 pwm SR o — Blautla
23 mm - farvinbryantia
274 | EEE S f
7 Desu fovibrio
25 m
26 ib
2 7 |1 uslE—
78— Rummacnccaceae UCG-014
3] Anaerotruncus  ~
32 ] mm Pamsulllteroxdei o
= :l- ellaceae. _gut_group
34 f,achrrtwspémcea? UIEZG;‘OOS
s | ncertae_Sedis achnospiraceae
3_5 jmm Turm acter. ”
36 | - - rank f Closmdmtes vadinBB60_group
37 - -
- am Anaero}zlasma
3.8 - - - - 3 - 0 %  Arthromitus
it
0 02 0.4 0.6 0.8 1 ors
Percent of community abundance on genus level
A . o T
A /N R 30 B R 2R TR (1K) 5 B /N UG T8 1 3 4L A AE JE (J 7K S )

B 5 ZREAREZHI ob/ob /R I IE B B 4H AL HI R M

Fig.5 Effect of Linggui Zhugan Tang on relative abundance of gut microbiota in ob/ob mice
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