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Research Thinking on the Mechanism of Tonifying Shen and Nourishing Essence in the Treatment
of Slow Transit Constipation from Mitochondrial Unfolded Protein Response BAI Lu-lu, YAN Shu-
guang, LIANG Xing-chen, and ZHOU Yong-xue Gastroenterology Laboratory, School of Basic Medicine,
Shaanxi University of Chinese Medicine , Shaanxi ( 712046 )

ABSTRACT The pathogeneses of slow transit constipation ( STC ) are related to the impairment of
mitochondrial functions caused by the accumulation of a large number of errors or unfolded proteins in the
mitochondria, which leads to the damage of enteric nervous system ( ENS )-interstitial cells of Cajal ( ICC )-smooth
muscle cells ( SMC ) network structure, and finally results in intestinal motility disorder. The proposal of the brain-
gut axis in modern medicine has confirmed that the human brain has a regulatory effect on the intestinal tract, and
the method of tonifying Shen and tonifying essence ( TSTE ) in traditional Chinese medicine is a common treatment
method for cerebral neurodegeneration and STC. Then TSTE method might affect the unfolded protein response
of colon cells mitochondria through brain-gut axis, thus regulating intestinal dynamics in the treatment of STC.
The mechanisms of TSTE for the treatment of STC were studied based on the reactions of mitochondrial unfolded
protein, thus providing a new research idea and molecular mechanisms for the treatment of intestinal disease from
the brain in this paper.
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1.1 L2 4 (enteric nervous system, ENS )-
Cajal [a] Ji 40 i (interstitial cells of Cajal, ICC) -
S L4 ( smooth muscle cells, SMC) 2545+
i TR B I ZEFE STC W EZ A il
NEFLEFHSTC RAERENFENER, WHiED)
N1z Z245: (enteric nervous system, ENS ) /Y
JH¥E, ENS fA7E TANEE RIALT Tkl 272, H
B i RE N ) Z P B, BRI ST IE T B I iE
BEy. oy WBRACAEDIRE, AT T AR 2
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e AT, MR L SR, MR TTAL
IR DIRESR, MLT AR A AR S
M ENS [l E, 1k STC k4. SMCAEN
JiB 5 1 BN A, e 2 BB iU AR B
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SR Y SMC, W#H Z MG S AE IS, B
ICC. ICC YA {H BB A i L, $i%k2 % ENS
(1 %Ay MM A5 5 1% 3% 8] SMC,  Eflf SMC %7 5K
ki, 1esh, ICC HBWAENmES) ) R
ER—Fh oy X3 F R A i 4m iR sh . s
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1.4 MT KITS&E AR NE4ERF MT DIRER) B2
W MT K& E A ( mitochondrial unfolded
protein response, UPRmt) & MT 5 41 My 4% 2 6] 1
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MERAE (MASFRNG . B JR v B S5 ARAE ).

4 4B

ZE b, ANE R RSEBERTIRIT AR (STC), X
AYAYT G 2R AT HER S (MAA ARG . BT JK 26 Bk
WS MARAE ), 1IN — M =2 18] SGE i i - i &
BORBCR, B AN R A R 1 B — g o
PRI IE W g, R & X STC BYR I7 1E FH e 7
ENS-ICC-SMC [ £ 45 ¥4 161 453 5 201 i sl 1 2L
J2 STC R EEJEH, MT Ihfigsk # S 200040
P F 58 2 3105 ENS-ICC-SMC W] 2% 45 #4) i) B B
HZ, 1 UPRmt J24i:F MT ThRE B EE . 55
IO RIGTT N . s i S EEH0 L, P R i -
b I 52 0 fi - B9F 9 8 E S AN B 250KS vk T a8
ST Dy 2250 MT ZHAREIRT MG *' s ML ml WL, #b
B S AR A T R L A P I S i 22 0 UPRmt KF, 5
Bl o — B i oA e 245 P 240 i UPRmt 7K, i ig42
SElpdnit MT Dife, Wgss a5 w e, &
52 ENS-ICC-SMC W& 254y, ARt aia s )i
TAEM, BZ&EENRYY STC B K. HAT MG K
A, MR IR ST v/

T —



TP RS 5 25 2021 4F 8 5 41 %54 8 )] CJITWM, August 2021, Vol. 41,

No. 8 - 998 -

R, BRSO B R B oA SRR A i ) B
N TRRBERL R, Skl AR OB G S TR U8
(BT E AR B

(1]

(2]

(3]

(4]

[5]

(6]

(7]

(8]

(9]

[11]

[43]

2 % X #

Tack J, Miller-Lissner S, Stanghellini V, et al.
Diagnosis and treatment of chronic constipation—a
European perspective[J]. Neurogastroenterol Motil,
2011, 23 (8): 697-710.

Mugie SM, Benninga MA, Lorenzo CD.
Epidemiology of constipation in children and
adults[J]. Gastroenterology, 2011, 25 (1) : 3-18.
X, WA, RWH, % QT BEE MR
FEEIARSCI R A0AT [J]. h AR R BRI A% 35 (5 hit ),
2016, 10 (14):2163-2166.

WRM, FIEA . DR b YRR R [J]. 1L
TR R2A, 2019, 21 (1) 221-224.
Rk, BICk, EEA . S FEERET AP EE
Pk RERR IR RULER [J]. PR 2R IRZRE, 2019, 31
(1):357-360.

KA, Rt . 18R AUERS I AR LT 5120 (J).
A E AR, 2016, 19 (12): 1447-1450.
HTER, SR R ARZ RSE - Cajal [ BT4H
JHL - P2 LA AR 0 25 i [J). v rh g B 25 5 PR
77, 2009, 15 (3): 328-332.

Rk, BB, YU, AF . PREE A SISO XN R
SNt 22 R 45 - Cajal [] 5 240 i —— Ak 7
JUL T £ B TR K )20 (D). 18 o = R 27 A0
2017, 26 (4): 413-417.

Nakanuma Y, Sasaki M, Harada K. Autophagy
and senescence in fibrosing cholangiopathies[J]. J
Hepatol, 2015, 62 (4): 934-945,

Wedel T, Spiegler J, Soellner S, et al. Enteric
nerves and interstitial cells of Cajal are altered
in patients with slow-transit constipation and
megacolon[J]. Gastroenterology, 2002, 123 (5):
1459-1467

PREGFS, 9ot %, TR, 55 . A RGIRITIEE
BT LR (J]. B s MR o Ak s, 2014, 23
(6):601-604.

Knowles CH, Nickols CD»Scott SM, et al.
Smooth muscle inclusionibodies in slow transit
constipation[J]. J Patholy 2015, 193 (3 ) : 390-397
Bassotti G, Villanacci V, Maurer CA, et al“The

[14]

[15]

[16]

(17 ]

[18]

[19]

[20]

[21]

[22]

[23]

24 ]

role of glial cells and apoptosis of enteric neurons
in the neuropathology of intractable slow transit
constipation[J]. Gut, 2006, 55 (1) : 41-46.

KU . BB SRR BN Y Cajal [) 57 40 i 94 T &
KA THHLEH D). 127 EBERRY:, 2012.
NEAf, X, 1T BRI S I 5 ) A A
SF-TE LAR A DG I Tk PR R B R BIEE (U], K HEEE 2Y,
2011, 39 (5):448-451, 483.

Roucou X, Antonsson B, Martinou JC. Involvement
of mitochondria in apoptosis[J]. Cardiol Clin, 2001,
19 (1): 45-55.

Garcaiprat L, Martniezvicente M, Perdiguero E,
et al. Autophagy maintains stemness by preventing
senescence[J]. Nature, 2016, 529 (7584 ). 37-42.
Jovaisaite V, Auwerx J. The mitochondrial unfolded
protein response—synchronizing genomes(J]. Curr
Opin Cell Biol, 2015, 33: 74-81.

Shin EJ, Jeong JH, Bing G, et al. Kainate-
induced mitochondrial oxidative stress contributes
to hippocampal degeneration in senescence-
accelerated mice[J]. Cellul Signaling, 2008, 20( 4 ):
645-658.

Pellegrino MW, Haynes CM. Mitophagy and
the mitochondrial unfolded protein response in
neurodegeneration and bacterial infection[J]. BMC
Biol, 2015, 13 (1): 1.

Chan R, Leong T, Ho C, et al. Low frequency
hippocampal-cortical activity contributes to brain-
wide connectivity as measured by resting-state
fMRI[J]. Proc Nat Acad Sci, 2017, 114 (33):
E6972-E6981.

Chae CH, Kim HT. Forced, moderate-intensity
treadmill exercise suppresses apoptosis by
increasing the level of NGF and stimulating
phosphatidylinositol 3-kinase signaling in the
hippocampus of induced aging rats[J]. Neurochem
Int, 2009, 55 (4): 208-213.

FRT, Aihie, EEE, LIRS RRINYUE 2
Ba P LRSS (). i 2yeas, 2016, 41 (14):
2680-2686.

Arnone D, Mcintosh AM, Ebmeier KP, ret al.
Magnetic resonance imaging studies inunipolar
depression:~systematic review and meta-regression

analyses{J]. Eur Neuropsychopharmacol, 2011, 22



- 999 -

[26]

[33]

hE YRGS Ak 2021 4F 8 A 41 #4558 11 CIITWM, August 2021, Vol. 41, No. 8

(1):1-16.

Lapchak PA, Collier B. Vasoactive intestinal
peptide increases acetylcholine synthesis by rat
hippocampal slices[J]. J Neurochemistry, 2010, 50
(1):58-64.

AR, KRN, mER, A EFATSE OIS TR R
55D B XU IR A 228 SR R 2 R IR R 52
i [J]. spderh BE2eE ), 2018, 36 (9): 2143-2145.
Kundu P, Lee HU, Garcia-Perez I, et al.
Neurogenesis and prolongevity signaling in young
germ-free mice transplanted with the gut microbiota
of old mice[J]. Sci Transl Med, 2019, 11 (518),
eaau4760. doi: 10.1126/scitransimed.aau4760.

W - SOCTT RIS (M. dEat. dE BE 2SR
JRkt, 2011: 91.

Mg, BidgE, BRRKEH, AF . OMPRIEEA G TN R IE
RUEAEPE T REVEME AL 97 BOUEE [J]. Th R Pe BE 4 &
HkZe, 2016, 24 (5): 387-389.

FF R R A IR T B A IR LS [J]. h B
i, 2018, 30 (6): 1147-1150.

SRITIR, UL . BENFUIREE S T8 A% iy 1L (5 A
CIELYEF BH B R ) 7 280 S X 13 SP AT NO 7K SF- 9 T3
R [J]. P E R YRS S IR AR, 2018, 26 (3):
238-242.

R, FKS, s/ BT B KA TE” R
DA EE 45 75 % Dy e M AR K FUKGE TE 8 1 R IR Y 52
Wi [J]. AR R 224, 2018, 36 (1) : 57-60.
TR, TRARZE, LR . B RO AR D RE TS
TR B AIIRE . NI 5 R I AR 2 [J].
TR SER RIEARE, 2018, 24 (22) : 169-174.

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

ZEbk, B, sk, SFhEE CBAERE, WOWRETE”
AR A2 BT (). T E 224k, 2006, 31
(17 ):1397-1400, 1417.
Wi, BRAENI, B .6 45 BE IR T A E AR iz 3l
L ARIZ SRR A9 7RO [J]. ALat b BR 25 Reg 24l
2014, 37 (3):209-212.
VEERG, EIA, TR, % MR AR 25-35
SR PR IR /NS )27 2 1AL S A T L e
5 [J]. 2 5iEE, 2018, 34 (1): 127-130.
JAUL, SRAEE, AEBERC . BOREANE IR T A S AR
e B [J]. Wb s, 2018, 33 (19): 2808-
2810.
Campos-Acufia J, Elgueta D, Pacheco R. T-cell-
driven inflammation as a mediator of the gut-brain
axis involved in Parkinson's disease[J]. Front
Immunol, 2019, 10: 239.
Zhang T, Han Y, Wang J, et al. Comparative
epidemiological investigation of Alzheimer's
disease and colorectal cancer: the possible role of
gastrointestinal conditions in the pathogenesis of
AD[J]. Front Aging Neurosci, 2018, 10: 176.
Winter G, Hart RA, RPG C, et al. Gut microbiome
and depression: what we know and what we need
to know[J]. Rev Neurosci, 2018, 29 (6 ) : 629-643.
BER, BT, ARIGER | HNE IS T 0 B R R
RRRR 27 ST B Ty B SRR S AL DL 52 ) (J).
WG B 2 K2 A 4, 2019, 39 (4) : 459-464.
(Yiekis: 2020-10-12  ££4k: 2021-08—02)
SRS AR
PSS B ST



