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BE B RN AR R AR (STC) X R iELMWETL & mieZ ik R & &8 R
E (UPRmt) RK-Fag#em, 446 “f - " RiT4NE a4k %77 STCeitERAMH ., FHixk 60 RFE
2% SD K RAxFAML F i FHI 10 RA T AU, KA L5538 (15 mgkg, 1K/ 8 ) #F 6 BA
#) STC AR, #HRAB KA A BAM, FNAK, 7. SHE4, MEhpai 10 2, #8ERD)
GO, MAARM AR B RFRRET, FAMK (864 glkg, 1K/ 8 ). * (17.28 glkg, 1K/
H). & (3456 g/kg, 1%/ 8 ) 75, fkhipa (EivLeh 1.54 mgkg, 1k 8) TRmEtsh
HR 2R, MERBMKRA G LR ; R HE. AB-PAS # & VLRI 3 AL ; B LR
KRG E MR KR T A KA Lot B84 X & (RT-PCR). %9% 3¢ %% vA & Western Blot #i|
sefp . L AL HSPB0. CLpP. CHOP. LON mRNA 2 & & £k KF, R LEauikik, #£4
MR R G ZMEH L B K (P<0.01), ZLMALNUELF AW, Wiz B 4%, R, L4Mmbmn,
AR EYE, EERNERKETR Y, HBLARPHETKETR Y, EHEREELHEL P HSPGO.
CLpP. CHOP. LON mRNA #axf &35 5 & G £k ¥ 2F 53 (P<0.01); AR 20 0k4r, RGT74A% M
PR LA L RSIRER, B4R, Mk LB S, FEIREARIK ta IR BEiR ik A R B AR
WA, BLMARPAEAKTARE S, S BMLEHML T HSP60, CLpP. CHOP #= LON mRNA 48
*t &k 2 E B4 (P<0.01); 554022 HSP60. CLpP. CHOP #= LON mRNA #83} # i% A R B £2 % ¢4
Mk (P<0.01, P<0.05); #4122+ HSP60. CLpP. CHOP #= LON & & ik ¥ 2 ¥ %1% (P<0.01).
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Mechanism of Jichuanjian for Treatment of Slow Transit Constipation Based on Brain-Gut Axis
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ABSTRACT Objective To observe the effect of Jichuanjian (JCJ ) on the levels of hippocampal neuron
UPRmt and colon cell UPRmt in rats with slow transit constipation ( STC ), and to study the mechanism of treating
STC by Shen tonifying essence replenishing method combined with "brain-gut" axis. Methods Ten rats were
selected from 60 clean grade SD rats by random digit table, STC models were duplicated in the rest rats by
intragastrically administered with Compound diphenoxylate ( 15 mg/kg, once per day ) . After successful modeling,
the modeled rats were divided into model group, low dose JCJ group ( 8.64 g/kg ), medium dose JCJ group
(17.28 g/kg.), high dose JCJ group (34.56 g/kg ), and positive controlgroup ( Mosapride, 1.54 mg/kg ), 10 in
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each group. Equal volum of normal saline was administered to rats in the blank group and the model group All
medication was performed once per day for 2 successive weeks. The first black fecal passing time was observed in
each group. The pathological changes of the colon tissue were observed by HE staining an AB-PAS. The changes
of Nissl bodies were observed by taking the hippocampal tissue for Nissl| staining. RT-PCR, immunofluorescence,
and Western Blot were used to detect mMRNA and protein expression levels of HSP60, CLpP, CHOP, and LON
in the colon tissue and hippocampus. Results Compared with the blank group, the discharge time of the first
black stool was significantly prolonged in the model group ( P<0.01) . HE staining showed muscle fiber rupture,
necrosis, pyknosis and deep staining of muscle cell nuclei, loose connective tissue, and AB-PAS staining showed
mucosal goblet cell atrophy, and mucus in the lumen greatly decreased. In the hippocampus, the number of Nissl
bodies decreased significantly. Western Blot and mRNA test results showed HSP60, CLpP, CHOP, LON mRNA
and protein expressions significantly increased in the colon tissue and the hippocampus (P<0.01) . Compared
with the model group, muscular fiber breakage, reduced necrosis, tight connective tissue, full nucleus and no
pyknosis, mucosal goblet cells and mucus secretion were recovered to various degrees. In the hippocampus, the
number of Nissl bodies increased significantly. The mRNA relative expressions of HSP60, CLpP, CHOP, and
LON significantly decreased in the colon tissue of all medicated groups ( P<0.01 ) . The mRNA relative expressions
of HSP60, CLpP, CHOP, and LON decreased to different degrees in the hippocampus of all medicated groups
(P<0.01, P<0.05) . The protein expressions of HSP60, CLpP, CHOP, and LON significantly decreased in colon
tissue of all medicated groups ( P<0.01) . Conclusions JCJ for STC might be related with regulating the levels
of hippocampal/neuron UPRmt to improve mitochondrial function. Meanwhile, it attenuated apoptosis and ageing
of colon cells by treating both brain and gut, repaired intestinal SMC damage, thus maintaining its regulations of
intestinal motility.
KEYWORDS Jichuanjian; slow transit constipation; mitochondrial unfolded protein response; brain-gut axis
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i (dbmtHE R, #5: bs-0191R ) ; %#Ji CHOP 4
W (b B AR, 5. bs-20669R ) ; ikl CLPP
Prdk (R EEAY, iS5 AO1M17-1); R
LON #ifAk (i1, it . A03808-2) ;

FEALL: A AL (ALS . RM2235, 7]
FRAF ) 5 AIHAL (A5 T10basic, fEE IKA A
H) ) O PCR X ( #°5: ABI PRISM7500,
KENHAE RGN ) 5 BIEDOCEN s (8
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SDS-PAGE ik ( #15. JY-ZY6, 3£[H Bio-Rad /A
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il 4 0.154 mg/mL IREWH, P&, dEigsds,
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B, SIRMEE 1 h, JEiN DAPI ik, SiRMT
10 min, PLEOCEIGIE R, PG R MEE N ERs
ZHZU UPRmt FHICHE A 1) 38215 L

7.4 X i RT-PCR & Il UPRmt A 3¢ 3% A %
ik TETCA 100 mg HEWFEAR 2 mL . RNA i EP
BrHinA 700 wL Trizol, #EA7413, &1 #hm
300 w L Trizol, Jil Trizol ¥4 HUE RNA, 5 Hyk i,
9. i A TAY TEREARAFRRITA, 5149
FPA WL 1,

Wik 5k cDNA W AR ZR R 50 L, MR &t
BB T4, e S RN 254 R 37 €, 15 min;
85 C, 5s;4 C, 10 min, RT-PCR JZW{kZ K 20 L,
WA H - Step 1:95 €230 s; Step 2: PCR i3
GOTO: 39 (40 Cycles¥; 95 €, 5s; 60T, 34's,
Ll GAPDH Sh NS IR iy i itk #2350 3 & 4L, 1T
FARHEIL IR 19 2,22 C iR FR UPRmt AHSCHE H %k
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&1 519
Git7] FP5l (5° -3) FIKE (bp)
HSP60-F GCAGAGTTCCTCAGAGGTTGGC 22
HSP60-R CCCCAGCAGCATCCAGTAAAGC 22
CLpP-F TCTTGGTCCACCCGCCTCAG 20
CLpP-R AGGGTCCGCTGGTGCTGTG 19
CHOP-F GTCACAAGCACCTCCCAAAGCC 22
CHOP-R  CGCACTGACCACTCTGTTTCCG 22
LON-F GAGGGCGGCGTGGAGGAC 18
LON-R GATGAGCGGCAGGTGAGGAAAC 22

7.5 >Rk Western Blot il UPRmt A 3¢ 3 [A]
ik 1.5 mL EP B HFRELZ) 100 mg K& 414,
A ZH 20 50 RIPA 240 b 17 20 0%, AR S A
4 CE.OHL 12 000 r/min 2.0 15 min, B iR P42
AL BEE, W ki, &R ERASH.
RGN S PR, TRk, FERE . BB
IFEEAES, KRB B A ECL BRI (A
W5 BIRAFELLGIECH] ), BT L, RA42A
S G R G CHAIR . F Imaged IR0 R 40
XTEE R BEAE AT 04T

8 Zits ik R SPSS 19.0 #fbik 1T
Guitabt, EEVERH x+s £, RARHNE T ZH
Br, 49 2 7 2255 058 Bonferroni ¥ 5%, J5 22 AR5%
i Tamhane T2 ¥3% . P<0.05 h% A543 L.,

B R

1 HARRE R REHL R R (FR2) 2
SN R TR NN kS E R S
B, BURET, S5 A4, Sk BUE R
NG R BB, R SR HE S R A
(P<0.01),

F 2 SUKE R B ] A

(min, X+s)

25 n TR FRATEHE L B )
ZH 8 270.00 + 19.27
iz 8 402.50 + 34.12*
GENRUE 8 398.75 + 33.99*
G 8 417.50 + 40.27*
R, 8 401.25 + 37.96*
PR 8 408.75 + 39.07*

VE: 57 LI, "P<0.01

2 BHARBMAGUHBEIE 72

21 SAULMHAL HE Ja b (BI1) 5=
AL, BRI INUZ L 4Emr 2 . A58, WA
P4 . TRYs, SR AGIHN, AHRE RIEANIR Y
TR N Al UL EL /NG SR e | b OGS S

BRRA IR, SRITHMNUZL 42 IR,

LRGN, RUENN, MR HJC R 44,

B2 .

E Sy AGR4ALs FOMBPEZIIIAL Wi Som AT, Shsr A1 tmt b
AN
B 1 ARSI HE 4 (%200 )

22 Z5pHS AB-PAS Bt (E12) Hasfdl
PLA, MR FREAORANNE B4, N RRRCR
D SEBALILE, IR0 AR AR AN S
WO IS R 1 AN R R LR A

> » & 3 "
. 1 - Sacaagt

& ¥ . n
]

VE: A 23 (A4L; B RIRILL ; C U IRUEAL; D ¥R rha ;
E FUINATE A F P2 A s i Sk 55 A B ARk 40 g
2 KUK LE AB-PAS Uit ( x200)

23 sdliogge ke (K3) 5%
FIZH He#s, ARRI2H 36 T CA3 XTI IR [ #f 28 e K
B0, TEASAN, MiRZE4s, ARy, [
45, Je IR/IMARECER /b SEIRA LA, SRy 4
I CA3 X FI IR I 2 oo I I 22, JEASHN,
HEGIHST, BRI, anpar R, Je R/ MAS =
iSSP

3 K4 K454 4 HSP60, CLpP, CHOP
MILON Fikbi (3, K 4) Z5md4irh HSP60
FERIRHERIEZ . PITHUZ R FEZ, CHOP £
BRARAEAATIL. AT LG L] R 28 A J Z6h 155 )2
CLpP EZRIBFERNLGE. WUZ . WL Bh 2\ B i
JZ PN A0 ) A0 SR i, LON = 2 32 37 3 S
J2 BRI J2 AR A A0 RSN A i 2K o 5 s 4L He
B, R KR E 4141+ HSP6O0, “CLpP . CHOP
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Ir
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RORIZH DF )1 AL GEmehAl  BEIREAL FH 254

\ \ NP 5
CA3 ‘ N

]

EINTR N { 3

Y i SkRiE D CA3 DORITRIR [ M 28 e
B3 SRS EREE (x100)

=3 KE4%AZ HSP60. CLpP. CHOP #iI LON #ikt# (X+s)

bl n HSP60 CLpP CHOP LON
1 5 4.34+0.40 5.10+0.60 5.12+0.75 4.07+0.57
Al 5 20.64 +1.76" 21.04 + 1.48" 19.80 £ 1.01" 21.31+1.66"
BeNRAR 5 6.11+0.64" 3.58+0.65" 3.61+0.81° 7.71+1.05°
BN 5 8.55+0.58* 10.47+0.89" 5.22+0.38° 7.92+043"°
eI AT 5 12.74+0.60" 5.89+0.65" 4.99+0.47" 7.94+1.07"°
FFE 245 5 12.04+0.98" 4.22+0.83" 5.53+0.88° 14.79+0.76

T 525, "P<0.01; SR L, © P<0.01

ZSHA e G AR LN L HEN A2 FRE25 420

HSP60

CHOP

CLpP

LON

B4 KHKELGMEZ HSP60. CLpP. CHOP. LON &t ik (fysséiti: x200)

FILON Eik#7F& (P<0.01); SR L%, ¥  CLpP. CHOP F1 LON mRNA 1 X} & & 7+ &
JUFHG . . ] BRIyl 25 i 440 HSP60,  (P<0.05, P<0.01), SHERIZ Mg, ¥ )1 A, q:
CLpP. CHOP i LON FE PR (P<0.01 ), v 4 % PH M 25 ) 41 45 i 2 40 b HSP60 ., CLpP Al

4 % K R4S 1 4141 th HSP60. CLpP. < CHOP mRNA X} #A MK (P<0.01) ; 31 i s
CHOP 7l LON mRNA fHXFE kL (£4) 5 HAE5HAELWHLHAL T LON mRNAFHXT R ILRE
A A b g, AR AR R 45 % 41 41 h HSPB0, ik (P<0.05, R<0.01),
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R4 HBHEKRLENH HSP60, CLpP. CHOP Fil LON mRNA X #&ikbi  (X+s)

51 n HSP60 mRNA CLpP mRNA CHOP mRNA LON mRNA
2 6 1.00 +0.00 1.00 +0.00 1.00+0.00 1.00+0.00
T 6 12.11 + 3.54* 39.25+10.24"* 33.82+5.40" 2.47 +0.65"
e R 6 0.20+0.10%% 0.37 +0.07 2% 1.17+0.23%% 1.82+0.41
elmh 6 1.26+0.93%% 2.19+0.58%% 2.73+0.71%% 1.37 +0.31
e 6 0.10+0.03%% 1.11+0.27%% 0.49 +0.09%% 1.10+0.53%
PRG54 6 0.11+0.87%% 0.71+0.21%% 0.24 +0.05%% 0.22+0.05%%

TE: S g, *P<0.05, *'P<0.01; S kg, ©P<0.05, “*P<0.01

5 % 41Kk B i 5 41 41 b HSP60. CLpP. Zspil RERAL VE)IBIIRAL BOBORAL SRRl P2l
CHOP 71l LON mRNA Mixf ik b (£ 5) H= LON o M SO 106 kD
AL R, R 4k R T 4141 HSP6O0 A% 3 A
ik Tt # (P<0.05), CLpP fil CHOP mRNA # Xf 7 Feped “ ”"- oo
ik i@ ﬂ I_%J— (P<0-01 ) ; LON mRNA *H Xd‘ %‘:Z ik F% ,fEE Beta-actin m 42 kD
(P<0.01), SH&MAHE, TFNIRAL, mal i :
ZH %1 HSPB0 mRNA HHXf ik F#MK (P<0.05), BHE CLoP  SENLANISRIN. g ! i ok
W 2= R TG S >0. s B HAG. Hr . —
M 22 RIS L (P>0.05) ; 351 AK . A cror ‘~ - - o

=20 CLpP mRNA FHXT Z ik HIR%K (P<0.01), FH

PG A 2= 55 oG 124 L (P>0.05) ; 3511 Bl 5 41 KRSEHA14] HSP60 . CLpP. CHOP. LON

&, . Ed X PEYEZG 84 CHOP mRNA A%
KL (P<0.01) 5 BRI, . miliEdlf LON
MRNA X 235 THE (P<0.01), PHIEZG M2 281k 2%
SIGiERE X (P>0.05),

6 FUKRLEmAL I HSP60, CLpP, CHOP
M LON Z R ARk (K6, BI5) S5%5H
4 L, MR ALK R 45 i 41 41 HSP60. CLpP.
CHOP. LON Z K% &Kk W E I (P<0.01),

SZIRE HFES

LRI R, BRIIAIRAL . PRPEZ5 41 45 a1 2]

HSPB0 ~Z iR 1721k b E AL (P<0.01), BEIIHL
m AL R TG E R L (P>0.05) 5 57 )ITRIAR .
Tl gl CLpP AZ AR 135 W ERAL, milEdl s
R 25 4 i 2 7 (P<0.01) 5 WIRLL. . &
41 CHOP. LON Z & FRAHFEIL (P<0.01), 5
MR L5, BRI 25940 45 i 20 41% CHOP 5 LON

x5 FHKEIGELHL HSP60, CLpP, CHOP #il LON mRNA Hixf#ik b (x+s)
415 n HSP60 mRNA CLpP mRNA CHOP mRNA LON mRNA
A 6 1.00 = 0.00 1.00+0.00 1.00+0.00 1.00+0.00
Hhi 6 4.48 +1.48" 9.91+215™ 14.02 + 1.96™ 0.12 +0.04™
rRAR 6 1.45+0.56" 2.18+0.13%" 1.75+0224° 0.29+0.06%%
G 6 2.27 +0.92 3.12+0.49°" 2.81+0.52°" 0.30+0.06 %"
L= 6 1.00+0.55" 2.91+044" 2.05+0.30"" 0.42+0.09""
P24 6 5.72+2.03 9.00 +1.07 2.44+0.33%" 0.19+0.03

TE: B AH A, P<0.05, *'P<0.01; SHML R, ©P<0.05, “*P<0.01

*6 KUK LEHAL HSP60, CLpP, CHOP Hil LON ZIAE KL (x+s)
2051 n HSP60 (U/mL) CLpP (nmol/mL) CHOP (U/mL) LON ( nmol/mL )
=H 6 0.28 +0.01 0.18 +0.01 0.21+0.01 0.14 +0.01
Fi 6 0.36 +0.01* 0.36 +0.01* 0.31+0.01* 0.54 +0.01"
LIRS 6 0.19 +0.004 0.24+0.01° 0.19+0.01% 0.32+0.01°
e LiIGE 6 0.37 + 001 0.34+0.01.° 0.19 +0.002 0.39+0.01%
T i 6 0.35+0.02 0.8840.02" 0.20 £0.01* 0.36 + 001~
PR 2 6 0:21+0.00" 0:48+0.01° 0.31+0.01 0.5620.01

e 525 F4IAREE, "P<0.01; SHIEI4] L, “ P<0.01
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SRR AR E 2 R TOGE T E S (P>0.05),
W’

2 STC IHJE T “fEAL” “KMExXE” Juws,
ZRTFEFNEE, HIRbrte K, A2 556X,
B EORS F) E, ERSTAL, MR, WipiEE, H
HIENZ BN T, s B Z ARG, H
BF) K ) sl vk 5 48, 0K FHEET BBk, B FH U
i8R TESERT, BRANE, “RIKTCH” BRE. BLE
HEAS 5 BUERL, ZLIANE S IRIAYT . BRI RIPE Jh
B SRR IR BN IR R AY T R B2 0 Ty
AR IR S 254, MIAFR MR, 4N 35,
FEHRBE, PRl N, TG, 20
TR, #hrE s, IR NG 2SR . AT 2 AL
TR ) S0 27 L UE SN B 3R v e A 4 B i
IR IIREE AR B35 O B SO L
AR TN, RULATER B -8 - 7 e
PR 2 AR S ", BAEAZ BIER T, B
T T AR A T S BB T 2 DA DG, ik
AN A IR T B R BRI T R AR A TR AR,
A4 ARG . BTR I R S AR AE 25

STC W EMMHEZ ALk, Hrp &R H 5
M sh B HE . BUREE: “I - k™ Y
R SN B T = T I R . I -
L 2 AR = A S A A T R A 3 22 [ (4 8
SN RG, K NS RGP, Hpi
L X KN 52 A BEAR PR B R E R IRE X,
I T IX SR RO i 7 FRE 2
HERFFEL " 1 Cell 2B ARk K M SCEERIF ST 45 HAIE
SEE I S g aE ) i - Bl e R Wnt/
Retromer {5 5@ BT R, iE— 2058 B Wt/
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