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The effects and mechanism of the novel modified Kai-Xin-
San on gastrointestinal comorbidity of depression
in CUMS rats model
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Abstract

Abstract

Objective: As the global economic development and gradually fierce social
competitiveness, the incidence of depression is increasing. Depression brought a huge
burden to the society and family, and it has become a worldwide public health
problem. Gastrointestinal dysfunction as one of the body disease of depression, is a
kind of comorbidities with depression, and depression brings significant impact to the
patient's quality of life. KXS (Kai-Xin-San) is a kind of ancient prescription to treat
mental illness, and is effective for treating depression. However, the curative effects
and mechanism of KXS in treating gastrointestinal comorbid depression are seldom
reported. According to the mechanism of depression and gastrointestinal
comorbidity, we add Ligusticum Chuanxiong Hort and Valeriana officinalis L to
KXS original recipe and make up the novel modified Kai-Xin-San, called KXS(+), in
order to improve its’ antidepressant effect and the gastrointestinal function.

Methods: This experiment used the clean level of 2 months aged 84 male SD
rats, and the rats were divided into the Control, chronic unpredictable mild stress
(CUMS), Fluoxetine, KXS, KXS(+) Low dose, KXS(+) Medium dose, KXS(+) High
dose group, in which 12 rats in each group. In addition to the Control, the other
groups were received CUMS stimulation methods for 28 days, and the medicine were
given at the first day of stimulation. We observed and recorded the general status,
body weight, changes in the rate of sugar water preference of rats in the process. Then
we detect the open field experiment, forced swimming test, gastric residual rate and
the intestinal propulsion in the CUMS model. We used Western Blot method to detect
the changes of protein in the hippocampus, prefrontal cortex, stomach, and colon of
rat models, and we used HE staining to observe the pathological changes of
gastrointestinal morphology in rats.

Results: We successfully mimicked the CUMS rats model, and found that
the CUMS rats model were with obviously depressive behavior and increasing gluta-
mate receptors expression in hippocampus. At the same time, CUMS rats model had
abnormal gastrointestinal dynamics and pathological changes, suggesting that CUMS

rats models were in gastrointestinal comorbidity status during depression. The novel
11



Abstract

modified Kai-Xin-San can significantly improve the rats’ general status, body weight,
depression behavior performance, and the novel modified Kai-Xin-San can improve
the gastrointestinal dynamics and pathology manifestations in the CUMS rats model.
Besides, the novel modified Kai-Xin-San can reduce the expression of glutamate
receptors in hippocampus and gastrointestinal tract in CUMS rats model.

Conclusion: Our results showed that KXS and the novel modified Kai-Xin-San
were effective in treating CUMS rats model, and could improve the symptoms of the
gastrointestinal dysfunction in depression. Related mechanism studies have shown
that, the novel modified Kai-Xin-San was neuroprotective via inhibiting the glutamate
excitotoxicity in hippocampus and gastrointestinal tissue, and then it improved the
gastrointestinal comorbidity status in CUMS rats model. In addition, the effects of the
novel modified Kai-Xin-San were superior to the KXS.

Keywords: The novel modified Kai-Xin-San; Depression; Gastrointestinal

comorbidity of depression; Glutamate excitotoxicity
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1.1 HPEREEHTIA

FAARIE SCRRAVARRR RS, 2 I PRARFALE A Bl 25 T R A BB AR, 2
Bk F RIS BEE RIRE TR AL 5e G B W R, AT A0S
Fe AW B, FHE IR A 2R B T, WHO S e v #dlt i it
B 2017 4F 2 H 23 H, BRABAE R E L) 3.22 42N, b 2005 4% 2015 4F
[ HARAE S B 0 T 18.4% . 1 [ H AT HAL R 3 SE0  h 4.2%,  AHDGAT3 5%
B A B A #ir 4F (years lived with disability, YLD) & 8,981,401 A4E, 5.0
YLD (f) 7.3%; fEEBEAT B F 4 3.1%, HI5% YLD K 3,804,591 N4E, &R
YLD i) 3.1%. %1 WHO K Au s, RIRVEHE N AT 4.3% 1) A b S AsiE,
I K $5z 15 () = AN BEACA SRR NS 2007 e i e S AR N o BT B i A4
PRI TR TTME TR, SN FEERAL SR ] ORI a5
Horpr (R R AARRE B ™ W5 22— B AT HIARRE 75 B B s 2 SORHFARIF 5T 455
T E AR AN i, oo — AN A L TR )

MR R RS e 20 S8 S5 2 Wiks ), PIEIRE ) SR e I A2 = AN FE T
ENFITIREMIBEAR, AR “ ZARREIR” DU AR . B AEIR 9% LU R 5 1 s 1 I
L ARG MR . S I R IR R RIS = KK, SRR DRI,
AFEE TR . XOBEZ . RIS, EAABAE I OCBEEIR, 2 G £
RIYUNGHAT O, RN, DR Z RN LU B 1) 75 20
ez 2Lk, LhWsCRigsh. REEE. WARZLFSE, ™ E ) A T
TR, SRR R, AN, WA LRI A B S R 9% = 6 ) B
B JIA  BTIEROE OEAER, W AR OB S DU, ATRVPNY
%, ENER AT AR, ErTHINAMIIRE TR, and 2 RS, R
MELASE T, HYHRLE, JUEE AR R Z)NRI AR . B R R AR IR,
WRHG SRR, Dby A WA BIIhRERALS . MARRERR KR AE
R R 2/ 2 UL b KEEEUE, KEZH00 B KPR AR .
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1.2 HPABEREAY & Rl

H RTSAVARIEE (1495 DRRUR AL g AN+ 23 W, 1 A AR5 TR AT T4
ZIWWEIT, A0 T HIARRE AR LRI AR T e R £ R
1.2.1 MEZE LR SHERE

PRl A 22 368 ST 50 2 H T LR A DA IR E S i it 55 VI AE A A
SR IR E A L H Y LR (nor epinephrine, NE) . 5-JfafiE (5-
hydroxytryptamine , 5-HT ) . % [ /& ( dopamine , DA ) I & Wt iH ik
(acetylcholine, Ach) . WFFTAM], HAHISAE &7 ML S0 N OAR 3 o i) 5
KPR T N S A A AR 25 F R B IR 3. 5-HT S5 il 2804 it 2459
CAR L~ ISR PR AL BRI 70046 AT UGS SHMARRE 1 2 A2, = RSPl
25 0] LA S A 0] B NE+ 5-HT 2510 542 30 AHOCHURIBTU B, S fi i
NE 02. 5-HTia 2488, SENE. 5-HT &b, B, 2 53085 & ke
5,
1.2.2 HE RS DIR SHHBE

A GE fl 28 N gy W AH OC I BE T E B R I i - AR - B ORI R
( Hypothalamus-pituitary-adrenal ,  HPA ) 7T 3E 22 36 1R Fr i - 1 44 - R IR Sl
(Hypothalamo-pituitary-thyroid, HPT) JJRefOE 2% 6. BFFCR I, FIARAE 38 i
W LSRN PRI T BT S WA E 8 NI 22, LRI AE ) E R B S B
SE MR SGHE™ ¥ Sl (A FU B UE S, FVERAE £ L3 Hh A HPA HlAH O 1 2 [
RAgRAR, Hoh 5 %ok Z Al (angiotensin converting enzyme, ACE) 4
SR GEAR FE DATEAIERAE B MLy h I s 0A SR ARAE 5 HPA Hh L) AE R 1y
SR DI R .

1.2.3 #HEZW B MR SHEBE

g ] S S e AR 8 R G TE S S MR T RETE B LI & tE, 24
LRGN SRS WY BN AR 1) R A ) E A SRR AR Bl . TP e 2 &
48 EELR I A NG TG P 2 IR T AN W AE A5 5 5 A AR A 5 40 28 70 S A1 32t )
ML DS o TEAVAIRE R R B I A el 8 rT OB PSS BIRIOR, RS,
FEFARRE 7 ARSI AAR A BRI N, A7 T A I ATAInT . A AR S5 1
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L0, PRI AN MO R B R Wb, i R R A (R AT A A LA A
UL 2 02845 o AEAATRE R AL IR R W, g 4 22 o0 H BRI S5t (¥ v
TS, WS RMAILE A (W synapsin. syntaxin LA A PSD-95) %5354 B b 2%
BEAG, MREE IO S B H R BE R BRAIG, S BUam Al 2967 Js 39 T 5 fid
M ER (1 RIE DL B AR e S8 1B E By 3

Horr, YR A2 4 KK T (brain-derived neurotrophic factor, BDNF) 7E
WL TIEE . P A B R R B AR ] . BDNF R ZE/EMZ 0 A & A,
BN ST ES PRSI N ST )/ B BN L v N (B R o e E RO AN
AIE A N S BT fii ) BDNF [ 3638 W 2 BRAIG,  AHOCRIFST K W), BDNF {E41)
HSIE T R AR AR S T L) 4 BDNF 38 b 3 5 9 S h 2 0 I A 88, O
DR IO T, A RS R AR Y A, WAARESERN, 1EfE
PEAA] ) R A b (chronic unpredicted mild stress, CUMS) , BDNF HJ L
AU T U T AR TR, b T A 2 O S A A DG B Rk, S e 5
TRI) 2 B, ATIAE CUMS BERL b R A E RN " e B IiiE B, A28 5 i
SRR Y S A IR A DA G o

1.2. 4 MEARBEHRSHEE

H R AEARIE b i 28 G2 U1 AR ORHL R A R 2 9, Hohim B2
AR T2, AT (cytokine, CKD S35 i 4 M52 81 S i Jil . 2234 i
Bl A g RO SR 0 1 7 AR OB B 1 R EGE 2 gy, BRIz R
PISAE R, ARk M RAE . R4 B AR BRI R IR LAR S A . R
AR TR TrEE, KRS N AMMAF Gnterleukin, TLD B 7% R A
(colony stimulating factor, CSF) . T4t~y (interferony, IFN-y) . MRIAME
5 ¥ (tumor necrosis factor o, TNF-a) ¥4k 4 KK T -BEK & (transforming
growth factor-B family, TGF-B family) 5. F3J5t 5 A 2% 34 3 W JAIAE A& — Ff
FH 62 0 A 3 1) G 2 SO RS R RS0 1 o AR D (R A U SR Ao i
FRMLE T, 48RP IL-6. TNF-a. IFN-yZ5 KPR EH A L B2 T s, [
I AMIEPELS T IL-64 IFN-o 55 40 i DR -6 97 A R B R I 8 S50 I8, ] LA
SR RECOAIO S P XSSy, I S5 40 L R~ PR 7K S RIS (1 0 5 DA O™ .
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FURH], TL-4 FEDIER R/ Bl B AR T 2, SR TESS T -4 ) LA
V2 E NN IS PN NN TRV B s PSR Tt ST = ¥ W N el (A F R

1.3 HIEBEE B B L fm ik

FPEBIELEIG IR LBk TR AL “ ZARAEIR” 165 5 —FRAUB H I
e, b M IhREREAT . FEREAE . ARBZESIE. S, 2, B
Dy Re ZE B ERE H WL LR, O ARRE SRR I A2 B B . AR
WA IR, AR R E T, A 54% BB AR R A E eIk,
YT TG R B A A R, PVSRE SR A R G ANE IR R BRI 4
RO, BB K. MEAURIR . SR IK EAR A R (A e S A%,
SRR R SEI ik 6-8 N HELLA L, 2 E b, I A SR I HER R
AL R G AR VRGO, I THIka AT B, R ERAEAIR . WS s )
I, RORRAE, BB SR G IR REIR AT 2 A I U IS KRR
HE™ o SR B 2 S 1) 8 1 D R ALK 2 T E R 1 T e S
(functional gastrointestinal disorders, FGIDs) . FGIDs f&— 4% 5 %% i 48 4k,
(FIh etk B Mo, & PRI, JEDR . RS0 20 45 22 o R 3 AH 1A i 3 3
R AL RGBS ELIGAEIR,  H v IR 8 h L% h Rt i 13 W 2 2
AAE (irritable bowel syndrome, IBS) FIILHEMEWLAS K (functional dyspepsia ,
FD) .

FUARAE 55 ¥ 5 S 25 5 ML Bk 8 ., Garakani 55 (W & iF 706 W], K%
KRS 012K 3 PR BEAT IBS M OGHEIR,  IBS EAIZE 73 ZUHE I &I Kl 19%, £
AT T R R A 29%, 7 AR BE K L RS i B S50 Hh R R 46%, IIE
SARAE BRI 2 2 B IBS LY. Masand ZEHF 98 R I, 27 % 1K) TR 5 AR AT
BT A IBS b, TIEH ZRAREN 2.5% . o, S5 IF IBS HOE S HIAR
RSB, EHARE & O IBS 1R A rTRe LT ks, 59, B
PEEIEIR, 76T R FREFIARE VA Y7 1K (3 B IBS B0 L™ e A5 AT I 4
VAT BoR, 5% IBS M2 ML, IBS g 8B 5 BLIIAR . e S AT
K, HAPE IBS BB M HHME . ARBAT A PE 2 T 5™ . Farup 454E IBS.
R B MEFIARAE B FNE 23, 23 A6 IBS . DA AN Sl e AR E f &
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