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Effect of Shugan Jianpi Method ( Changji’an Fomulation) on IBS-D Immune Function
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[ Abstract ] Objective; To examine the effects and immunological mechanism of Shugan Jianpi method
on diarrehae-irritable bowel syndrome (IBS-D) brain-gut axis dysfunction. Method: SD rats were treated with
mother-child separation, acetic acid stimulation combined with restraint stress method to establish the IBS-D model.
Themodel rats were randomly divided into five groups: model control group, pinaverium bromide group (0.018 g-
kg™'), Changji’an high, medium and low-dose groups (33.48, 16.74, 8.37 g-kg™'), with six in each group.
They were continuously administered by gavage for two weeks. At the same time, six normal rats were given normal
saline as a normal control group. After administration, average daily food intake, percentage of sugar preferences

and automatic activity were observed. ELISA assay was used to detect content of interleukin-8 (IL-8) and IL-10 in
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serum, real-time fluorescence quantitative PCR was used to detect tumor necrosis factor-a ( TNF-a) and IL-18
mRNA expressions in colon, and determinate changes in thymus and spleen coefficients. Result; Compared with
normal control group, average daily food intake, percentage of sugar preferences and automatic activity of rats in
IBS-D model group were reduced, IL-8, TNF-«a, IL-18 expressions were increased, IL-10 reduced, thymus and
spleen coefficient significantly increased (P <0.05); and compared with model group, in each treatment group,
average daily food intake, percentage of sugar preferences and automatic activity significantly rebounded, TNF-«
level was reduced in colon, and IL-10 increased (P < 0.05); IL-8 and IL-18 expressions of pinaverium
ammonium group and Changji’an high and median-dose groups were significantly lower (P <0.05), while low-
dose group showed no significant statistical difference; In each group, thymus coefficient was significantly lower
(P<0.05), and spleen coefficient was decreased, but with no statistical significance. Conclusion: Shugan
Jianpi method can improve stagnation of liver and deficiency spleen in IBS-D rats, regulate the expression of

inflammatory cytokines and enhance the function of immune organs to a certain degree, which may contribute to the

improvement of brain-gut axis dysfunction and the treatment of IBS-D.
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Table 1 Effect of Changji’an fomulation on average daily food intake, percentage of sugar preferences and freely moving scores of IBS-D rats

(xxs,n=6)
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16. 74 22.793 +0.173% 74. 694 + 1. 652% 79. 666 +3.777%
8.37 22.383 +0.394% 71.856 +1.897% 75.500 +6.411%
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Table 3  Effect of Changji’an fomulation on content of IL-8 and
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2 51 Flt /g kg ! IL-8 IL-10
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8.37 72.77 £21. 43 9.33 £3.61%

- 06 -

3.4 X} IBS-D KEL 45 TNF-o, IL-18 mRNA 3%
K 5 IR A R, B4 TNF-o 1 TL-18
mRNA 55 B 0 & (P <0.05) ; SR LA,
KU P54 B R X TNF-a mRNA [ 3235 (P <
0.05) , i % v b 7 4 2 B B B IR TL-18 mRNA
FIE(P <0.05) fLH 4 A RS BTS2
25, WET,

IL-15 mRAN HIX#Ei& R
o —_ —
VS ° n

e
o

—
(=]
3

oo
1

TNF- o mRAN I & & &
N

A B C D E F

A IEHALB. BRI C DU AUl D. Wik % ) 33.48 gokg !
41,F. Wi J7 16.74 g-kg ™ 41F. i 7 8. 37 g-kg ' 4l

B 1 %73 IBS-D KR % TNF-o,IL-18 mRNA % i% #0%
M (x+s,n=6)
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ZEVAFU A AU AR T3 % 25 O B OK B  E T)
FE 5 A0 I U 5 5

Bk, the, EHbT
(TFPEHKE, i 110847)

[(FWZE] BT A VA AR I7 6 2% 00 58K BB 38 7] 58 5T T 4 I (bone marrow stem cells, BMSCs) Jif fig 175
RIS, IR HAR R EIALE . 753 K 90 L SD MM B, BEMLEEHL 10 BAE M IE# 41, HoAy 80 HFBEALIER 10 H 4
0 B8 D10 10 U0 B B0 B ) L2 g 0 2H R S R TR R A, 4 70 LA ) 410 10 90 B B0 B B8 VR SR AU 2, 4 S LA OE AL L AR
FARA MR, A (18.9 g-kg ™) ATHALAL(20.52 g-kg ™' ) AR 2541 (1512 g-kg™') BT 2541 (12.96 g-kg™") , b
BHZG (8. 1 g-kg ™) MR ME % A 21 (0. 36 mg-kg ™) 3t 9 41, %t BMSCs kA7 1, % 38 40 Mo AX % 5 BMSCs, Jil i1 21 O 460l
JIg T O L 5 SR JH 06 % 5 - 2R Tl % =X R BV ( RT-PCR ) ik A6 W ok 460 £ 9 TG A7 14 % 0 3 32 &% v (peroxisome proliferator-activated
receptor y,PPARy) , JI§ % [ I Ifi B ( lipoprotein, LPL) , IR I R 45 & K 14 4 (fatty acid binding protein 4, FABP4) mRNA ¢ % ik ; K
2 5 b 58 BV 3 ( Western blot) 46 1l CCAAT/ 358 T 4% & % 4 B(CCAAT/enhancer binding protein 8,C/EBPB) & H K %1k,
SR H5IERALKR,BRZ BMSCs 1 1 19 Jig 17 40 Jift 57 4k, PPARy, LPL, FABP4 mRNA 3% ik } C/EBPB H H A Rk B F+ &
(P <0.05) ; SRIAVA WL, 28 T OAL A 5 L B 9 07 3 mT 4 il BMSCs 1] i 7 400 i 43 4k, HE i 45 U5 L 28 7T B & F 9% PPARYy,
LPL,FABP4 mRNA , [k C/EBPB My AR iA (P <0.05) o &&i% 22 V3 0L A4 3 30 B L35 7 Y g 4 il BMSCs (9 iR 431k, H.
A VA U0 ) BUAE 43 Ak VR AR T 22 VA 3L, DL R AR BA 24 Je — 5 i L R 2 4

[R@R] AR HHEM; RO, B8ERTR T, BiEiES

[hE4HEE] R285.5 [ TEkERIAED] A [XEHE] 1005-9903 (2016)21-0099-05

[doi] 10.13422/j. enki. syfjx. 2016210099

[ M HARME]  hitp://www. cnki. net/kems/detail/11. 3495. R. 20160906. 0925. 048. himl

[ HARAE] 2016-09-06 9.25

Effect of Zuogui Wan and Yougui Wan and Their Disassembled Prescriptions on

Adipocyte-induced Bone Marrow Mesenchymal Stem Cells of Ovariectomized Rat

GE Xin-ci, XU Yan, REN Yan-ling"
(Liaoning University of Traditional Chinese Medicine, Shenyang 110847, China)

[ Abstract | Objective: To evaluate the effects of Zuogui Wan and Yougui Wan and their disassembled
prescriptions on adipocyte-induced bone marrow mesenchymal stem cells ( BMSCs) of ovariectomized rat, and
discuss their relevant action mechanism. Method: Ninety female rats were selected; 10 of them were randomly
selected as the normal group; among the remaining 80 rats, 10 were randomly selected to excide a small amount of
fat tissue around ovaries through bilateral lumbar incisions as the sham group, while the other 70 were selected to
excide bilateral ovaries as the model group. They were divided into nine groups, namely control group, sham
group, ovariectomized group, Zuogui Wan group (18.9 g-kg '), Yougui Wan group (20.52 g-kg™'), common
prescription group (15.12 g-kg™'), Yin prescription group (12.96 g-kg™'), Yang prescription group (8.1 g-
kg™') and progynova group, and simultaneously intervened the BMSCs. The BMSCs were identified by flow
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cytometry, and lipid droplets of BMSCs were assessed by oil red O staining. The mRNA expression of peroxisome
proliferator-activated receptor y ( PPARy ), lipoprotein ( LPL) and fatty acid binding protein 4 ( FABP4) were
assayed by RT-PCR. The protein expression of CCAAT/enhancer binding protein 8 ( C/EBPB) was assayed by
Western blot. Result: Compared with control group, ovariectomized group showed significant differentiation from
BMSCs to adipocytes and increases in PPARy, LPL, FABP4 mRNA expressions and C/EBPB protein expression
(P<0.05). Compared with ovariectomized group, both Zuogui Wan and Yougui Wan and their disassembled
prescriptions can inhibit adipogenic differentiation. Especially, Yougui Wan can remarkablely down-regulate PPARvy,
LPL, FABP4 mRNA, and reduce the expression of C/EBPB protein (P <0.05). Conclusion: Zuogui Wan and
Yougui Wan and their disassembled prescriptions can inhibit adipogenic differentiation. Yuogui Wan may have a

better effect in inhibiting onadipogenic differentiation than Zuogui Wan, Yang prescription and common prescription.

[ Key words |
cell; adipocyte

B8 ) 75 R T 40 ( BMSCs ) 2 5 4 o % 1 1
T4 2 A 89 5 — 25 B £ 4 0 U B i T 40
Ja' . BMSCs SR T 86 b, o B HORE 1o B2
X E TR, BMSCs SkIE T H IR 2, B TE
BB AR (ER 1 R 5 AE T3, BMSCs
Sy BN G IR T IR AE A B AT AR
(975 S 46 0 T AT i 22 Bl A A Ak o R 0 L A
i 1 40 8 24 e T BMSCs, — % B A KR i % 3,
TE—E &M T LI B . A ED oroe & 8
BMSCs 7817 57 (9 /E R 0] 19 i o 40 B 5% £k, 1 1l
B 204310 o), DAL Ik e i £ f9 A 56 T BMSCs Jlig
U 240 L 384 22 75 B R 0 B B4 b BT R B
A WG R I, 2 SR K R A9 BMSCs [m] g ify 24 it 53
LB BE Sy 4457 A T B 2R T AR B, 0
BMSCs #EAT 4> 8 A% 3= T BF 58 22 A6 UH HL K
AR5 % 25 0 LK B BMSC i Ig 355 = 52 1

X9 A 2 B G F WY, VR 2 AE 24 0L 3 AT A0 4R
A 24 )5 0T B P E K B BMSCs K HAE B Mg 43 Ak i
firf PPARy mRNA p£ ik, ZEmar " o & BUpk
ZLVUY) 5 AT R 5 S T BMSCs UL oy 1
72 AR I TR B, B s
ANE PR B AR A AR 5T AT BA I BIF g R A
75 A7 LT 25 $ 55 BMSCs (9 ALP 35, o 7 Ik
/b BMSCs fig i 9 9% 1, & B 22 A5 )3 0 Bk 7T 2 3
BMSCs Jl B 43 fb[A] Bt 41 il BMSCs Wi 73 1k, (H oK
X HAE B BEAT AT . AR S B e it il
A AT A L AR I X 2 B 5K R BMSCs J g 175
SRR A 7S N G N = 5 S R~ P = S S RVAR P S
(977 7 %) BMSCs i JIE 431k B 52 Wi
1
1.1 ZW
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SPF ¢ SD Wit B 90 H,2 [ i, 1k

Zuogui Wan; Yougui Wan;

ovariectomized rat; bone marrow mesenchymal stem

200 ~220 g, WL FUTRAAEMHEARAGRAFA,
AA%IES SCXK (11)2010-0001 , ] F 42 B 46 8] 78
J5 T 41 i

L2 25 )idsn iR R sk T BE AR
MRS — BB, 22V AL (T B 24 g, 101l
2512 g MR T 12 g, INZEBE 12 g, REMIIE 12 g, %4
T 12 g, B9 g, fat g 12 g) A7 H AL (4 5« 2t
24 g W2y 12 g MRS T 12 g, INZE 8 12 g, EFf
W12 g, #2 ¥ 12 g, 549 g, W6 g, F:fh 9 g, [
T 6 g) LA 2 (B B 24 g, P12y 12 g, Mifd
12 g, INZE8E 12 g, EAMME 12 g, 322+ 12 g) , ]
25 (A 24 ¢, Kb 12 12 g WAL T 12 g, Il 5B
12 g, fu b i 12 o) FIAPBHZS (PRAEE 6 g, 14T 9 g, Y
T 6 g, MK 12 g, 22T 12 g) , 24 ML TH
B2 24 K2 28 0 Bk B4R 56 0 A 4 2015 AR R [ 24
HY R, LA L5 B2y A BOK B, A 2 R 1
gemL ™'y R ME R (R M R A, [ 2 M
J20080036, %4 24 it 4 0.36 mg- kg ') ; Hb ZE K,
35 T -1 -HHE B I W (TBMX) , 5] 35 5 (3 [
Sigma 2 Al, #t 2 4y W % DI1756, STBF2497,
BCBKO0293V) ; i % 5% -3 & Wl 5% X [ )i (RT-PCR)
7 & ( H A TaKaRa 23 w] 4645 BK8O1) , 5| ¥ Z& 4t
TaKaRa 24 w155 1, B- WL 3l 8 [ ( B-actin) 5| ¥ JF
3. I % 5'-GTAAAGACCTCTATGCCAACA-3", T ¥
5'-GGACTCATCGTACTCCTGCT-3", ¥ 3 K Ji 227
bp ;13 ALYy Bl A 3 55 ) S 2 1R y (PPARy) 519
%31 : I3 5'-CTGCCTATGAGCACTTCACAAG-3', |
W 5'-TAAGCTTCAATCGGATGGTTCT-3', ¥ ¥ K JiF
455 bp; i & M g Ui B (LPL) 51 % )7 51 . b iiF 5'-
GTCATCGTGGTGGACTGG-3', F ¥if 5'-TGGAAAGTG
CCTCCGTTA-3" 384K i 398 bp; i i IR 45 & & 11
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4 (FABP4) 8| % J¥ 5. I i 5'-AACATTAAATCAG
AAAGCAC-3", F if 5'-ACAGCACATCCAACAGAA-
3N, YTHE K 316 bp,

1.3 U4 3111 8 Z A 3% 248 ( 36 [F Thermo
v ), DFC320 AU 8] ¥ W i 55 ( 38 [E Leica 24 H] ),
BioSpec-nano B8 Zh-1] W43 6 11 ( H A BB 4y
A]) ,MyCyeler %I PCR {¥ ( 22 [E Bio-Rad 2\ &) , WD-
9413 B HYHE I AR 53 AL (Fb 5t A8 —ALART ) o

2 FiE

2.1 KEUHBASRL f g 5r L s B 90
HRBFRE G, BEVLZE R 10 HAE Ry IE 5 240, H A 80
Hoip 10% K& AR, /£ TCH &40 FREPLIEE 10 B
28 XU I 5 8 U0 170 I 9 S i 6] /0 s g Uy 2H 230 R
e FARL , Hoax 70 HLLARTR ) 0 I BR B e 8, 3
NEPEMESR 1 JE 2 J5 BEALA 7 4 B2 10 1 430
S TE R BRI R TR A AL A L S
W) 2 20 06 BH 24 20 R BH 25 4 R0 DGR HE B F 41, IE
A BRI R TR AL ig 280K, AR ig AR 04 1
AP 2, ¥ BB kg IR R 45 25 8 N9 6.3 A%
T, BRERG R &N IEE NG EN 2 5, L
YN IH 2 R4 R 18.9,20.52,15.12,12.96,8. 1
gokg T AR 1 gemL T R ME B AR R
0.36 mg-kg ', FH ig 1 I,ig 12 J&,

2.2 BMSCs 7y 5Hig8  F 90 H SD M4 K B
FALFE ,T5% £ BEi= i 15 min 5B Z G, fEL
P AT HROR BOSU e A B, 5 B i A,
TR & ERERE Z T FBS 1Y o-MEM 1532 5
mlL 52 o gk B B I R L b, R A R B R
1R 35 0L P B AR RS 2= B4 TR, 1 000 1o min
B3 min, 7 FiE GBS 10% FBS o-MEM ¥ 35
WE BN, B A 25 em’ B30, FLA CO, K535
FEWEE , R AL A 4 AU(P4) I TR

2.3 BMSCs %% P4 {0 BMSCs & Jlf i L5, H
PBS B FE A 1.5 mL B4 9,1 500 r- min ™
B0 5 min, 1 mL PBS P8z B, A 1 40 i 2% 0 1 x
10° 4~/mL, B 3 45 41 a4 51 im A CD29 47t {4, CD90
oAk, CD45 Hidk, b= A A Inbu ik, &%, 4 C
30 min ¥ F J5, FEH PBS 35Uk 1 ¥,0.3 mL PBS
b 0= b= w11 0 & Rl S

2.4 her O Yefs M PA fRAN A 28 R IH LSS, DA
1 x10° 4~/L 49l 1 mL 28T 24 LA, 400 A 21k
24 h J5 A HYLER W, BB 75 5 10 d, S W N &
10% FBS () «-MEM 35 32 % (1 mol - L™" Hb ZE K AL,
10 mg- L' £ & %, 100 pmol - L™" M| Mt 3£ 37 | 500

pmol+ L~ "IBMX, 100 U-mL ™' % £ 1 100 mg- L'
FERER) 10 d J5 ISR, PBS YE 3 K, 10% 25
RS 2 15 min J5, ] PBS 3& 3 W, A B8 )5 /9
4% ML O Ye i TAEW N 30 ~ 60 min J5 5%, 78
T 7K b e ik BA YL U ST B X RE 2R AT 0 R
2.5 PPARy,LPL,FABP4 [¥) mRNA [ % H
RT-PCR ¥, Bt P4 BMSCs £ T 9 4> 25 em® 3% 5%
M, T H A7 v 2.3 30,10 d J5 5 40 i A CO, 4 i
FFRAE B, A1 PBS Bk 3 a5, B i A 500
pL RNAiso Plus, %I 40l , ¥ 2= 85 .0 4 b, 32 I
Ml & RNA, -80 CLRAF, # MR RT-PCR X7 & i 17
20 wL 2 W AR & 9E 4T R i s o PCR &40 F &40
K :94 °C 2 min,94 °C 30 5,58 °C 30 5,72 C 1 min,
72 °C 5 min,30 NMER 4 CHEAF. 1. 5% 58 b
BERE LUK, FH BE I UR 23 B A0 R BE AT 43 17, I 1)
IS A3 BT BT PCR P24 147 2 2 i 43 7, 43l
PPARy, LPL, FABP4/B-actin f¥ F1 43 W 5 B 3 %R
LPL,PPARy,FABP4 ffj mRNA (%35,
2.6 F A9 B3 ( Western blot ) 3 & ] C/
EBPB Wy I P4 X BMSCs #5 /0 T 5 9 4~ 25
em’ R IR, T % 2.3 1,10 d J5, ] 4 C i
1 PBS Bk 3 i, 5 B 40 o AR B 2L
W 100 WL, & B4 A, vk B E 30 min, 4 C &/
12 000 r-min '"Z.0> 10 min, BB I35 W ; % O =
WD E P, A RS, B Sl B 20 L,
HUKEHME 3 h, 5 E 1 h 5,4 CH R,k H =
PUWEE 1 h J5, w5 = g o, i ER S o b 4
B EAS NS H b 3-8 5 S ( GAPDH)
Fs B OB B A, LR C/EBPB BRI K3k
2.7 it R A SPSS 13.0 #fF b3, H
One-Way Anova 43 # 3 17 4H ] St iR R
Pl x+s 27,0 P<0.05 HERGGH25EE XL,
3 &R
3.1 BMSCs X4 S 20 0 =X 40 Jf 4SCAS:
CD29(99.6% ), CDI0 (92.9% ) % ik FH 1, CD45
(4. 1% ) ik R BIHE
3.2 X%F BMSCs Wi R A2 22 A H
KHAFI7 9 BMSCs W5 S 10 d J5, B2 F ol W&
£ BMSCs p 42 % 48 Jhy 5 8 55 R, 48 it 55 9 A /NI
T, AT O Jeta )5, Ne i 22 B B sE a6,
5EH A L A, LA 45 2 g T kg n s 5 R A 4 L
B, A A ARG T B /D 5 5 0 R ME e 4 L AR
A AU A7 AL S W] 24 2 BA 24 24 2 R AR B
IR B D, 5 AT E AU H B, 8T R 2R T E
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WD AR VAU I ] 24 41 | % B 2 40 A b BE 24 4R
HEE M., WK1,
3.3 %} BMSCs PPARy,LPL, FABP4 mRNA {5 i
HIEWARE , BMTFARALEEGIT %225 HR
/i PPARy, LPL, FABP4 mRNA 2 ik 8 & & 4
(P<0.05); SHBIAVZH AL MR FARA ALHALA A
VAALA SERI 254 BEBH 25 41 kb FH 25 4 0 PR M
F-41 PPARy, LPL, FABP4 mRNA 2 ik ¥ 0] & F 4
(P <0.05) ;5 3R M — 15 7 20 L A, 185 BF 245 2H T i
Yt AL A H AL L 3[R 25 21 R b
FHZ5 41 PPARy,LPL, FABP4 mRNA 21k 8 & F i
(P<0.05), S547HAUA i, e [R] 25 20 O & 2% 4
225 8 F R4l PPARy, LPL, FABP4 mRNA %
KR (P <0.05) 22 IH AL % B 24 41 Fn &b B 25 241
PPARy,LPL, FABP4 mRNA %3k i % F il (P <
0.05). W& 2.

A BCDETFGHII

PPARy 455 bp

PPARY/f3-actin

A BCDETFGHI

[-actin 277 bp

A B CDETVF G HII
398 bp

LPL/S- actin

LPL

A B CDEF G HI
227 bp

p-actin

A B CDE FGHII

FABP4 /j3-actin

FABP4 316 bp

A B CDEFGHII

p-actin 227 bp

I
A IERAL;B. BRI C BF AR D AR GE. A E L F
2524 ;6. a2 4 H. HZG2E 1 SRR M — i i 4 (181 2,3 /)
Bl ZPFAGEAARERFRFI BMSCS BEi#AIRNE (4L 0, x400)
Fig. 1
prescriptions on lipid droplets of BMSCs( oil red O, x400)

Effect of Zuogui Wan, Yougui Wan and their disassembled
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Fig.2 Effect of Zuogui Wan, Yougui Wan and their disassembled prescriptions on mRNA level of PPARy,LPL ,FABP4 in BMSCs

3.4 % BMSCs C/EBPB E IV S5IEM 4l It
BORFARATLEE G257 A4 C/EBPB &
HERIAH R B (P <0.05) ; 5EEAA L, BT
R AEVHFLA A IF AL IR 2541 LB 25 4 b
PHZG AL R ME — 1 4 C/EBPB 2 (3R A W] i
T (P <0.05) ;5 S g M — 1 R 41 He A, G B 25 4
TSR, AEILA A LA IR F 254
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A B CDETFGHI

C/EBPf 36 kDa

A B C D EF G H I

GAPDH 37 kDa

C/EBPS/GAPDH

ABCDETFGH
B3 ERAAHHEAREFITX BMSCs ) C/EBPB ERREH
08

Fig.3 Effect of Zuogui Wan, Yougui Wan and their disassembled
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prescriptions on protein level of C/EBPB in BMSCs
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