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Advances in neurobiological mechanisms of comorbid depression and gastro-

intestinal disease
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'Modern Research Center for Traditional Chinese Medicine; *Shanxi Key Laboratory of Active Constituents Research and Utilization
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Abstract: Depression is a common mood disorder, which is harmful to public health critically. Gastrointestinal diseases are a
series of diseases with both dynamic changes and organic disease, including functional gastrointestinal disease, gastroesophageal
reflux disease, gastritis, and gastric ulcer. In recent years, the phenomena of comorbid depression and gastrointestinal disease have
become common, however, most patients were diagnosed as unilateral depression or gastrointestinal disease in the clinical treatment
process, resulting in delayed treatment or even invalid. The present review focuses on some of the clinical symptoms of comorbid
depression and gastrointestinal disease, and begins to explore the possible pathogenesis, so as to find out the potential neurobiological
pathways of comorbidity. Consequently, the more attention on comorbid depression and gastrointestinal disease will be paid, and the

clinical and basic research of comorbidity and the drug development will be provided.

Key words: depression; gastrointestinal disease; comorbid; neurobiological pathway

FIAAE 2 tH Fa B A e U R, RS
BB RGR AR E R . PE S A
(World Health Organization, WHO) % % . 7~, H 81
SEERINARAE e £k 3.22 12N\, 2005 4% 2015 4E
) HEE HOE RN T 18.4% 1, X uu R DLE R
SR OERVE 9 EEIRIRRHE, I H IR — ik

Received 2017-07-19  Accepted 2017-11-01

AR, B sl S kElS . RHIR. PEThRERRASSE ; 0
HORE™ L fe B R B O, BARRR. B
Bk A A A S i R

SUCER, BB AR R IR BT, JF
HARE AR, HPhBm,. EEEZ.
HIFR, wWReRHT BpiELdhixehe. s

"Corresponding authors. TIAN Jun-Sheng: Tel: +86-351-7019297, E-mail: jstian@sxu.edu.cn; QIN Xue-Mei: +86-351-7011501,

E-mail: qinxm@sxu.edu.cn



72

AMBEMEILFESRME R RS, MR E—A
B A T EUE T R R I AR . R
2002 ST e R e B, AEE RS LT
NI W, BUNRE B i A A RO S B DR
PRI GG AN BLTEmE,  Jdias . £R8.
SECIR AN AW, R DB RERAE B
F s s A B

HY SR AT O, SIASRE S0 B i 0 A R A
EHILFEPLH AT 8T 51 B i — 3%
TR, SRR o AR, T 8 Bk
PR R B ISR S ARt AR Oy EVRAEAR, (H2 R
TR B SRR, BT AR TS T &R S
R R AmE, HELHY. ACEELGRINA
AESIR B P B IR e AR R B . AR L R 369
MR, IR IR PR TS AR )T R 2
%, NP ORI R AL S, ORI
H T A8 £ A6 97 8 5 s 1 8 24 5 ) =
(S

1 AR RESL TR B A A m IS AR AE R 3R 2R

IR NATEE R, QR A I 1 25
& FE 2 AR EER R, dAer g E
f 59 ¥ & A= 7. Wang 25 5%F 108 {51 #1455 58 4 1)
Il PR B R AT [l 3 A, RIRA 47 BB
IhAERERS, KAFRN 43.52%", Zeng ZExt L ALkt
626 FIHIAR £ 1) F R AR R R, B R
i (gastroesophageal reflux disease, GERD) Fl F
R B 31.2% . Li 25 R 3 58 A pE AL
1016 1, K 12.7% EHMAE, FBFERI
AE 1V AL A B (functional dyspepsia, FD)!'”, iR Hf
FATR TR, WHCE B 2 8 51 R A A Th
REFRIH, I G4k, HRA B mRm BN
Do AR T A S VRIS TR, FHEHE
w HEERR IS, SEEE IS HIR2 LI
HITARAME. R ESLRER, ZEER
PIHRAE AR SO E WL, HEEE L) S oo U

B W EALEE: FD. g 545 A1k (irritable
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Fig. 1. Interrelated neurobiological pathways between depression and gastrointestinal diseases.



76

N T AR T IARE 5 B o o B, £ L
EH
PRAZW 5T, AT LIRS 1 12 Wbk b i 19 15
J7 PP E 2 H EHTLE R SETI BEnAR v, B
FSRII LMV FFRN B9 E B B pIm KR R A, JFAE
J32 F 2y TIL Ao 4 A0 — L5 4 75 10012 Wy B i 9 0 I
GRS PP 12 Wr bR e 25 SEAHRAE I A A TR 4 fEiR
J7 SR T3 T 38 AR IE 5 7 RORS 1 I 2 3 s DR
Bl K99 [FG 2590 (DUImAR 253677 B o
RISLIR 254 ) Xt PR SE R TR 7, IR &

B (R B A B AT 2 RS, TR AR T
FHAFBr RO« N7 OIRES. BEAERHEBT R BT 4
AREAWT R E, WHEAE S B F5m 300 AR 2 B A
Kot — DR, ENTNPUE R IARCR RS 25
=Tt

B AR E LSRR S IUH (No.
2016M602414), 1l 75 % #F £ & &0 & it & (No.
201603D3113013, 201603D321077), 7~ 24 1))
Ry Bt gt 5 R A LS A E RSk = T H (No.
201605D111004) F1 1L 74 48 B 457 61 38 2 5[4 BA T H
(No. 201605D131045-18) % ;.

SEHE

1 World Health Organization. Depression and Other Common
Mental Disorders: Global Health Estimates. 2017.

2 Brhlikova P, Pollock AM, Manners R. Global burden of
disease estimates of depression--how reliable is the epidemi-
ological evidence? J R Soc Med 2011; 104(1): 25-34.

3 Zhang LH (3K #]4£), Fang BW. Brain - gut axis and its role
in the pathogenesis of gastrointestinal diseases. Chin J Surg
Integr Tradit West Med (W& HF G R 45 & 4R &) 2007,
13(2): 199-201 (in Chinese with English abstract).

4 Zuo GW (/£ [H X), Liang LX. The epidemiologic study of
psychological co-morbidity in functional gastrointestinal
disorders. Chin J New Clin Med (H[E I BT 125 52) 2015;
8(7): 691-695 (in Chinese with English abstract).

5 Hausteiner-Wiehle C, Henningsen P. Irritable bowel syn-
drome: relations with functional, mental, and somatoform
disorders. World J Gastroenterol 2014; 20(20): 6024—6030.

6 Ye JM (Hf1JH), Chen DR. Relationship between psycho-
logical factors and functional gastrointestinal disorders. Chin
J Gastroenter Hepatol ({5 iR 22 FIHTR 22 2% &) 2010;
19(5): 475477 (in Chinese with English abstract).

10

11

12

13

14

15

16

17

18

LE PR Acta Physiologica Sinica, February 25, 2018, 70(1): 71-78

Wang LY (EF|E), Yang YS, Zhang L, Cai ST, Cao XP.
Investigation of functional gastrointestinal disorders and
their related factors in rural area. Med J Chin PLA (%
BEt g ) 2012; 37(9): 876-878 (in Chinese with English
abstract).

Wang J (Ei#), Li YH. Risk factors for gastrointestinal
dysfunction in patients with depression. World Chin J
Digestol (1742 N\ JH L 44 E) 2015; 23(21): 3476-3480 (in
Chinese with English abstract).

Zeng QZ (¥ PiA%), He YL, Liu ZN, Jia FJ, Ma H, Zhang L,
Zhang MY. Distribution of physical symptoms and diagnoses
in patients with depression or anxiety disorders in general
hospitals. Chin J Gen Prac (4B} 2£) 2012; 15(8B):
2656-2661 (in Chinese with English abstract).

Li Y, Nie Y, Sha W, Su H. The link between psychosocial
factors and functional dyspepsia: an epidemiological study.
Chin Med J 2002; 115(7): 1082—1084.

Ji JL (Z=2 ). Identification and management of anxiety
disorders in primary care. Chin J Clin Med ( [H Ilfs R %% 2%)
2005; 12(6): 965-967 (in Chinese with English abstract).
Chen SW ([44L:i), Chen G, Zhang X, Yin XF, Huang ZL,
Shao CF, Cui GL. Analysis of the occurrence of functional
dyspepsia by depression symptom, anxiety symptom and its
effect on the quality of life and curative effect of the patients.
Clin J Med Offic (i /R4EE %) 2009; 37(3): 378-381 (in
Chinese with English abstract).

Dainty AD, Allcock N, Cooper J. Study of irritable bowel
syndrome and co-existing psychological illness. Nurse Res
2014; 21(4): 27-31.

Shang YY (MiWrf), Xu F. Anxiety and depression in
patients with functional gastrointestinal disorders: Preva-
lence and correlation with severity of gastrointestinal symp-
toms. World Chin J Digestol (74 AL 4%E) 2016;
24(19): 3051-3055 (in Chinese with English abstract).

Chen YL (7 7). The psychosomatics viewpoint of chronic
gastrointestinal disease. Chin J Diagnostics (Electron Ed) (7
T i T4 ) 2016; 4(3): 168-172 (in Chinese with
English abstract).

Yang M (##), Kang HJ, Dai XC. Research advances on
mechanisms and treatments of depression. Sichuan J Physiol
Sci (MU )14 R RFE 2% 8) 2015; 37(3): 146-150 (in Chinese
with English abstract).

Duan LP (EXl#). Research progress on the mechanism of
comorbidity of functional gastrointestinal disease and mental
disorders. Chin J Intern Med (FF#EN R E) 2011; 50(9):
724-725 (in Chinese with English abstract).

Li MZ (ZH]Ek), Xing Y, Yue YY, Liu SL. Study on the
ideas of disharmony between the liver and stomach from

depression and functional dyspepsia associated mechanism.



5K A SIHRRE SO B W iR 2 A M A WL BT S 3

19

20

21

22

23

24

25

26

27

28

29

30

J Hubei Univ Trad Chin Med (#]-Ib 7 [22 24 K 24 244)) 2013;
15(6): 36-38 (in Chinese with English abstract).

Dinan TG, Quigley EM, Ahmed SM, Scully P, O’Brien S,
O’Mahony L, O’Mahony S, Shanahan F, Keeling PW.
Hypothalamic-pituitary-gut axis dysregulation in irritable
bowel syndrome: plasma cytokines as a potential biomarker?
Gastroenterology 2006; 130(2): 304-311.

Taché Y, Bonaz B. Corticotropin-releasing factor receptors
and stress-related alterations of gut motor function. J Clin
Invest 2007; 117(1): 33-40.

Kupfer DJ, Frank E, Phillips ML. Major depressive disorder:
new clinical, neurobiological, and treatment perspectives.
Lancet 2012; 379(9820): 1045-1055.

Guo BR (53 %¢), Yang L, Liu JL, Qin XM, Gao XX.
Change of serum neurotransmitter level in depression rats
induced by chronic unpredictable stress. Chin J Pharm Toxicol
(R E 28 2 5 22 4% ) 2013; 27(2): 138144 (in
Chinese with English abstract).

Jin JN (4 5%{#9), Li YH, Xiang TY. TCM syndrome differen-
tiation of depression and the clinical S-Et analysis. Chin J
Exp Trad Med Formulae (4 [E 5256 /757524 &) 2010;
16(8): 215-218 (in Chinese with English abstract).

Wang SH (E7#MtE), Dong L, Li L, Luo JY, Zhu YL, Wang
XQ, Guo XL. Impacts of 5-HT4 receptor agonist on migrating
motor complex and gastroenterological hormones of patients
with irritable bowel syndrome. J Xi’an Jiaotong Univ (4%
K AR) 20145 35(2): 254-257 (in Chinese with
English abstract).

Wang P (F°f*), Lan M. A clinical trial of paroxetine in treat-
ment of functional gastrointestinal disorders without anxiety
and depression. Chin J Gen Prac (44 FHE %) 2014,
12(1): 38-39 (in Chinese with English abstract).

Yu YJ (A7%7%), Chen JH. Relationship between serotonin
and gastrointestinal motility disorders. Med Recapitul ([%% %
273R) 2016; 22(4): 636-639 (in Chinese with English
abstract).

Liu J (X14%), Diao L, Yang CH, Wang JX, Li C. Relationship
between functional gastrointestinal disorders and psychological
factors and related treatment. Chin J Gastroenter ( & 797 %)
2016; 21(2): 98-100 (in Chinese with English abstract).

Tian ZH (FH4H%), Nie YZ. Research progress of the interac-
tion between gut microbes and brain gut axis. Infect Dis Info
(4 15 2) 2016; 29(5): 302-307 (in Chinese with
English abstract).

Shantha TR, Harden J. Laparoscopic cholecystectomy: anes-
thesia-related complications and guidelines. Surg Laparosc
Endosc 1991; 1(3): 173-178.

Cui XY (#0258), Wang JZ. The approach to structure and

function of gut microbiota in patients with depressive

31

32

33

34

35

36

37

38

39

40

41

42

43

77

syndrome. Chin J Microecol (FEH2E& 24 E) 2015;
27(10): 1145-1147 (in Chinese with English abstract).
Tillisch K. The effects of gut microbiota on CNS function in
humans. Gut Microbes 2014; 5(3): 404—410.

Liu ZQ (X&), Wu LL. The relationship of gut microbes
and disease. World Latest Med Info (tH: %t &8 25 45 530
§if) 2016; 16(69): 4647 (in Chinese with English abstract).
An FL (%#7#)]). Intestinal bacteria flora alternation and
vitamin D caused immune inflammatory responses and
depression. Sichuan J Physiol Sci (P4 )I|4E # Rl 2424 &
2016; 38(3): 171-174 (in Chinese with English abstract).

Xu JR (&%), Luo JY. Postinfectious functional gastroin-
testinal disorders and its pathogenic mechanism. Chin J Gas-
troenter (7% %) 2008; 13(2): 72-75 (in Chinese with
English abstract).

Huang YQ (¥ 7k %), Huang YK. Immunological mechanism
of helicobacter pylori infection induced gastrointestinal dis-
eases. Med Recapitul (BE224Ei8) 2011; 17(1): 50-53 (in
Chinese with English abstract).

Amar J, Chabo C, Waget A, Klopp P, Vachoux C, Bermu-
dez-Humaran LG, Smirnova N, Bergé M, Sulpice T, Lahtinen
S, Ouwehand A, Langella P, Rautonen N, Sansonetti PJ,
Burcelin R. Intestinal mucosal adherence and translocation
of commensal bacteria at the early onset of type 2 diabetes:
molecular mechanisms and probiotic treatment. EMBO Mol
Med 2011; 3(9): 559-572.

Dunn A J, Swiergiel A H, de Beaurepaire R. Cytokines as
mediators of depression: what can we learn from animal
studies? Neurosci Biobehav Rev 2005; 29(4): 891-909.
Catena-Dell’Osso M, Bellantuono C, Consoli G, Baroni S,
Rotella F, Marazziti D. Inflammatory and neurodegenerative
pathways in depression: a new avenue for antidepressant
development? Curr Med Chem 2011; 18(2): 245-255.

Xu YJ (47K #), Sheng H, Ni X. Advances in pathogenesis
of depression. Acta Univ Med Anhui (ZZHIERL K 2E2244Rk)
2012; 47(3): 323-326 (in Chinese with English abstract).
Dowlati Y, Herrmann N, Swardfager W, Liu H, Sham L,
Reim EK, Lanctot KL. A meta-analysis of cytokines in
major depression. Biol Psych 2010; 67(5): 446-457.
Yirmiya R. Topics in review: Depression in medical illness:
The role of the immune system. West J Med 2000; 173(5):
333-336.

Kaster MP, Gadotti VM, Calixto JB, Santos ARS, Rodrigues
ALS. Depressive-like behavior induced by tumor necrosis
factor-o in mice. Neuropharmacology 2012; 62(1): 419-426.
Guo ZZ, Wang P, Yi ZH, Huang ZY, Tang CW. The crosstalk
between gut inflammation and gastrointestinal disorders
during acute pancreatitis. Curr Pharm Des 2014; 20(7):
1051-1062.



78

44

45

46

47

48

49

50

LE PR Acta Physiologica Sinica, February 25, 2018, 70(1): 71-78

Kindt S, Vanden Berghe P, Boesmans W, Roosen L, Tack J.
Prolonged IL-1P exposure alters neurotransmitter and elec-
trically induced Ca™ responses in the myenteric plexus.
Neurogastroenterol Motil 2010; 22(3): 321-e85.

Yamauchi K1, Choi 1J, Lu H, Ogiwara H, Graham DY,
Yamaoka Y. Regulation of IL-18 in Helicobacter pylori
infection. J Immunol 2008; 180(2): 1207-1216.

Altschuler EL, Kast RE. Using histamine (H1) antagonists,
in particular atypical antipsychotics, to treat anemia of
chronic disease via interleukin-6 suppression. Med Hypotheses
2005; 65(1): 65-67.

Wei LZ (8} R ), Ju H, Dai SM, Wang LH, Liu XS, Li YQ.
Study on the relationship between substance P and expres-
sions of interleukin and interferon on colonic mucosa in pa-
tients with post-infective irritable bowel syndrome. Chin J
Dig (h4E# k28 &) 2006; 26(9): 586-589 (in Chinese with
English abstract).

Li JN (Z£5t ), Qian JM. Gastrointestinal hormones and
digestive diseases. Chin J Dig (1 #7H L 42 &) 2005; 25(4):
253-254 (in Chinese with English abstract).

Chen JS (Bf##2), Liu MD. Characteristics of expression of
gastrointestinal hormone in patients with irritable bowel syn-
drome accompanied with anxiety and depression. Int Med
(M &L 2016; 11(6): 828-830 (in Chinese with English
abstract).

Zhao L (}%42), Song W, Zhu P, Zhang Y, Bu P. A correlation
study between diarrhea-predominant irritable bowel syn-
drome complicated functional dyspepsia patients of

Gan-stagnation Pi-deficiency syndrome and gastrointestinal

51

52

53

54

55

56

hormones. Chin J Integr Trad West Med (" [E fF i 2 45 &
&) 2014; 34(10): 1168-1172 (in Chinese with English
abstract).

Hao JX (/%% Jik), Han M, Duan LP, Han YJ, Ge Y, Huang
YQ. Relationship between intestinal mucosal inflammation
and mental disorders in patients with irritable bowel
syndrome. Natl Med J Chin (FF4#EEE 2424 ) 2012; 92(32):
2247-2251 (in Chinese with English abstract).

Xiang GY (Ja] 5 9%). FD and IBS-D overlapping correlation
of psychology and gastrointestinal hormone of patients and
IBS-D complicated with FD. J Trop Med (Fi7 [2= 25 4 &)
2015; 15(12): 1671-1674 (in Chinese with English abstract).
Xing DG (Ji§#EN1), Xie H, Yan JD, Yang Y, Yang H. Changes
of gastric emptying and gastrointestinal hormones in elderly
depression model rats. Chin J Gerontol (H[F 5524 &
2011; 31(1): 73-74 (in Chinese with English abstract).

Ma JL, Zhao SJ, Wang TT, Piao JH, Li X, Gao L, Wang XQ.
Effect of Dingguier umbilical paste on rats with functional
dyspepsia and mice with splenic asthenia. Chin J Chin Mater
Med 2013; 38(7): 1067-1070.

Liu J, Li F, Tang XD, Ma J, Ge DY, Li GM, Wang Y. Xiang-
shaLiujunzi decoction alleviates the symptoms of functional
dyspepsia by regulating brain-gut axis and production of
neuropeptides. BMC Complement Altern Med 2015; 15(1):
387-399.

Wu XW (%/Nif). Change of serum peptide hormone and
monoamine neurotransmitter in patients with gastric ulcer. J
Hainan Med Univ (77 = 2% B 244R) 2015; 21(9): 1210~
1212 (in Chinese with English abstract).



