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Microstructure changes of the colon mucosa tissue in diarrhea
rats after treating by Pixu IV Recipe
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Abstract ;[ Objective | To study the microstructure changes of the colon mucosa tissue in diarrhea rats
after treating by Pixu [V Recipe. [ Methods] Three-week-old male rats were fed with a high-fat-lactose diet,
and were forced to stand on the multiple platform which was full of water around,in order to make the rats
suffer from functional diarrhea. Through the transmission electron microscopy the effect of Chinese herbal
compound prescription on the colon mucosal microstructure changes were observed. [ Results ]Compared to
the normal group, the rats in model group had serious damage in their colonic mucosa: the shape of mi-
crovilli was irregular and even lost parts of the colonic mucosa;the cell membrane damaged;the naked nu-
cleus appeared;the mitochondria swelled, the cristae shape was not clear and the electron density changed;
the goblet cells were much more active;the gap junctions widened. All the above phenomena improved in
the traditional Chinese medicine therapy group,but still existed. In addition,abnormal uplift corpuscle ap-
peared in the distal colonic mucosa of the rats in the treatment group. [ Conclusion |Pixu [V Recipe can re-
lieve the microstructure changes of the colon mucosa tissue in the diarrhea rats, which are induced by the
high-fat-lactose diet and modified multiple platform method.

Key words: Pixu [V Recipe;diarrhea;modified multiple platform method;high fat lactose diet;transmis-

sion electron microscopy;colon mucosa

MAS B H.2014-08-25

A A A 2013 FB X EEEBHR LI X973 3 %) A B (No:2013CB531703)
HEEA R MR PES KT 2012 AW+

i@ A F . B AR, E-mail : txdly@sina. com. cn



e 2 . o o B 2 G T A 2 G

2015 4F 1 H4 23 45 14

JEVS 0 AL B A 4 KRB NFEEKR
EONBEMC Y A BB M I T R B R
T s B s PR T A RIT R Fi8R B ) S B 43 5 W B 8
RIEFTBRE B h Y KB, MR, ADEE
IR Hy S b s — L 51, T R 22 R R 2 3 W AE
TSR, o AR A T PR 2 i T8 6 K R H A T Y
3055 R WA Bl A ST A T . T M T X T K R E,
it JOT 11 43 06 55 WAL i b RS b e 4 L 45 4 5 Dy e 1Y
ISR B E . /IN 2 32 0 W R A, W i
W A AL 1) R A Sk A2 A% o 3 K I IS S8 A — S8 i
WA T K B S RSO R K A R R S —
155 0L 45 B mT R gk A Y 80 %6 1 K R 90 %6 1)
Na™ Fl CL 1, oK o 45 ¥ ) S 0 85 2 45 5% i 7K e
it JOT 118 W AT AT 9 LA 245 fi 6 B 4 L 1 5000 245 ) A
WZE % 42 5 i AR 1 v 25 5 5 1 TR R R ¥ A AR
45 Ji7 76k F 200 L AU 5 g ) 5
1 #R5H%

1.1 g shyy 5 e % 44

3 JE S U ) % Wistar HEYE KR 36 B, W T
Bl e AL sO LR R ECA R A . s T
rh S B2 B P A6 5 e SPF 2452 56 s ) vb 0 i) 357 L 4
FREM N 9, 6 BEM 12 h/12 h, iR} 22 ~
25°C , AHXF IR 45 % ~60% ., A i HEE K,

1.2 35

IR ARG D £ Y% (0 (il 5 A R A BR A
A R (R B R AR A A R GS2607) , HkiR
(HBRHMY R A R A F GP18456) , BR4& A 5t ( I
TS A= W) BE B A BR S /] LA09443) , 3R & W i
(SPI-CHEM spon812) , Jifi fi2 X % 4 (SPI-CHEM
02624) , FF IR 4% (SPI-CHEM 02616) , — F 7 ik 44
(Sigma C0250),

1.3 REAY

LR Y5 5 (2 R A AR B i b = E R
2Bt V4 50 2= B 2 500 B AR, S A R IR,
3 gX104%, " it 5 . F17193,

L4 AL

ZYE TB-718 W 4l 2L M ML, Leica RM2235
ML) F HL. Olympus bx51 & # 5% . LEICA EM
RAPIDS6 & ¥t #l. LEICA EM UC7 # #81 F #l .
LEICA HI1220 % K #l. HITACHI i# 4 ¥ %
HT7650, % 5 i B2 i 45 X B 16 e /\ — i ) 2 g
Z AN 5 i BT
1.5 HEBIJTk

FH 5 FUBH IR F2 i Wistar KRR 14 d, 3 A%
JEVERIAL . B H 22 00 IR H 7+ 00 B K B A
Rl 0 T TR R iy NP B b B R KR

1.5 cm KIRGEFFAE(2242)°C, KREAET- & BRI
H 6 3l — H 3l ik A RE BRCIR 25k 25 IR ok LA
sk BTV AK T R RIS IRE . R BUE T K
VB AT BRI R 2 R RORNSIRE . B KA
K/NHK 112 em X 62 em X 41 em, N E B 15 4
/INEEERE 8 em, 5 10 cm,
1.6 4K

K BEMLE 724 36 HK R 20 o IE # 4 AR
£ v 70 B 2 (IR D5 5 Wi DR S5 8GR B 1 2 %) L
3 £ 21 R R DU -5 7 i PR 45 8000 o) AR o 2 OB e
VU5 7 1t PR 253500 | B 0. 5 A3%5) K 75 25 % BE 4 (R 3%
NI RS B, B 6 R, @R Th e, i A
100 g RAERRLZ 1 ml B ENSF(SEAAR
oM 558 (WA HO AR KIS 7 d.
2 #R
2.1 JRAKG-Prer g a2 R

BT 45 AL45 0 B A5 A BE A IE H, b e 20 M HE
G R 5 R A )2 B A R AR R IR, K i
I TR AC 200 L RN BB 200 ML A1 o A R AR JRG R A D i R 4y
A0 240 L PN 3 0 A L, T )2 PR ERCTE B ST R
NG,
2.2 BHTHEBELE R

TR 1 A8 A - AHXT T IE 5 24 AR A 25 P |
4 R 453 497 B B, Bk B TR A5 A R D L3 43 A
PRI o HE B RRAZ S YR 5 Tl A 200 4% U6 1 4 i AT
VU 25 235 1 b P I Bz 240 M B 98 B T8 25 R L 4 i 2
SEREIEH AL T I R 20 I 5 R ) 2 45 B
B A M B IR S8 HURE b ARGR A s R
240 e i 8 T W) R B KA — I O

Y0 B2 A AR AR T IE R 4 AR 25 1
20 0 P % R 2 I e L L R R ek
VG 245 24 v AT R B 2 240 L 3 4 A A 3 5 L (R AR X T
R 20 A BH I el , L vp DAV 24 2 ol 3 e ok BH I

LR A AL AR IE R AL SR A 25 B
20 L 8 A7 A P RS SR S B L i Bl L s e Ak B S A
W) A R B IR AN R BT . VG 24 2 R R K B
P AR A AR LR R L R L b IR
HAME T AR R R ERER., WK1,
2.3 HLBE N IRRERSS 1Y

H 24 2 A AR B 2 25 1 b OO ¢ 3] 22 Ak BR 5%
T /NI TR 0 B8 A7 A Ay S R
B o o v 110 T AN A B g o B N A S
AL Z A3 I i 3 BRSO 4] Hlm I B
16 B TG B 8 2 S T U £ #  S B A i 4y
BOEMRg . WE 2,



HE LS IR DY S5 T UK U T A AL AT 2 I 266 R OO A Y 2 c 3

A EF ;B AR ;C.HmBA;D AN T4;E. FPAZTH;F. 5754,
Bl 1 #5450 % S B N O S

3 iFie

IEHAEIEOLT AR AR K Y 0.5 mm,
T2 L R RS P A SR L AR L L A A 2 i A
DAL 0 240 L ZE R 8 i R v %) R M 4 A T T 4 ek 4
B AE X 2R N Rk o 5 o A R T T
S /NI 5 W AT 20 A 8 286 B SR T N /N T
I HE T o RO 10 A A W A A M A B 2 AR K
Z3 0 B THT I 50 4 T L 8 T I e A L ) S T
A A2 W WS 7K 41T FRL AR JBT L ZE WU Na ™ AT CL f9 [m] 1
FEA 7K 53 (89 2l W WA, W AT 2 i R D ) e | A R R
(IR ER ATP B, PDRE A0 M P9 A9 Na ™ 282 3 IR
45 i B RS0 W T R T e 2 DXL 40 5 AL 1Y IR L
PR B 45 11 e A TR 3R T IR 32 K L S R WA
fig, 5 E I B TS .

AHIF G 3 v FLE R IR RD Y A A K IR R /N
B il N7 O Tk e R S AR BT AR AT
KA RE AT R PR 55 1 AR TR ARAS . LB
T Rk M % 25 S BROR B R I AR 19 U SR BRTE R U 1
I B 8 PR 05 {0 i PN V5 3 A s i R M R R K

O3 BB E MRS 5 0K BRIE /N F- 6 0l S kT DL
BOR R JILA K 5K L Jm T RIS . PR BT
AV OR LR R W T B A 23 i A Y R
P07 X IE S SR AR A — B S A A I A TR R
R-DF 2L G 0 )5 1O AT T AR K B I 55 L 4
LS R,

W 5 IR AV 0 3 — 5 R o B L B T Y 4%
2H 22 8] F9 2 23 206 o T 4 A 6 B A A ) R ) 2 O
WA SR 6], AHXE T IE R A AR R 4 25 g b
B 40 Mo A 1 1 . 200 B I A A IR B T AR L L
PR RIS o B U A R O A5 SR T R M A L £
KR DY U BRI AN T LB ik 253 Ak T 2SR B HL 1
LU BRI B TR AN T I . PR IR 4 B O3 B S
T R MU I PN R S 5 BB R R IS R T
FE 0 38 . A0 D 3 4 ) 4 T3 2 W I 5, AL
T RLECR D

ToX 4 25 A 1) 74 Al Fans 23 5 R 40 D F) T BE L 4 D
JIE 18 B R LA o et X K L g S S5 ) T )
B 0 A0 5 o 0 T B e A s . R



o 4. o o B 2 G T A 2 G

2015 4F 1 H4 23 45 14

S b B AR S A S R AL AN B Y
R I 2 B 5 A0 I B A3 T B A A A L Y G
U RRLLE bR A B I B R A R LR L K
RELEH AN — A7 26 1 0 fe K R 40 7 A 280 B i T AR
/L AR T 9 Ty R A ] s T R S A Y
PRS0 . T PG 25 41 v 24 i o [0 R 2 440 i A Bk
0B AR X T R ) A TT E AS  R )  Y 24 4A
e 701 ik L B Oy 32 30T A A M B B B IR A v AR
LT N TS B BB R A — BB R
MM,

2L AT 0 M AR ) SR A B B L = R TR A
P I R A L 3 R S D R A A% 7 B O R B T
WEHEAT L ARG B0 S5 0 T4 5 W 3 A T A RE QS
2R AR J2: Hh U TR0 L 1Y 8 PAT 28 0K 40 % PN T
WIE BVF 2 3 B . IR EORL PR I | 2k A i A1 4 L
i N HES 05 X5 20 A A B IR A 2 DA OCT
FHXE TR A RS 25 i b B A M SRR b ik ==
AL TSR | WA AN L IR 3 A L 3
AR LR G LKL IR D RERAEAIG . ] AE I ZH SR L | ol S
e ALY B 3R AR WA 4 SORL MR I RE B A, U
ATP P Az Ul B 25 15 1 52 40 4] R 7K Bl A 2
L 25 R A0 N K R S R R ik . (EA
N — BT R U3E  A0H L ok R i iR AT AR
f o TG 24 2H SR A ik B SR, F R LR A, T RE
2 I U0 B A L PN R L S AR IR S IR R IE e
e RS A T= N LG 1[5 = R 7 NG R
JEE B AT B vy L SORLUR AT RE AL T I RE S BROR 2 L X st A
A RE R IR A Hh 24 52 J5 T AR 20 M N Y RE RS
1652 2 40 B 40 i D e .

240 0 32 2 00 L 1) Y R AR A R A0 I IR )
TR DX SRR AR BRY L R 22 L B LA S R A
5 B RGO BB PR AR AR A I K
2 R 08 240 i =2 1) 3 ok 40 i B R BT AR L B I A Y
IS A WO I B S EAVERE 3 | o I ]
9 30 EL A A0 S R . AR R, T A
Bis Lk 40 0 A0 R ) J5 22 A ) Bt kA 20 21, s ]
AT 5% Bl 1 R0 25 21 114 24 4 W9y Tt m o 199 S0 Sk o o T
B IEEHL A e ) T B AL A3 . AW ST rp B B 2 25
i L B A0 iR T 2 Y A T O 4 T S 0 O LB R
T PR BSR4 M jh TR K i B
S5 T A8 A P I, 2 i T A B 3B B B I 2
GURCR A 5 BE A i I N T8 RS . i 25 ) T T
Jr FRY 45 i 28 U 240 1 it R R AT A 48 9 F)17 Od  HL
RS TR A1 E W] 5 e 38, vp 1 25 4 v 24 415
o A M G R W L N R A R 2 L D]
VU 25 5 A7 O 2% R BO sk 9 v 25 52 07 T LA

RO R BRI S RS R 45 i 6 I A D #O 4 o 4

L.

25 b m LB R R IR 3R A B K RN

il 7V A R R B TS A, BOAR O WM T

A WL W] 00 S, (576 200 MO A 25 4 b ik

J2 0 T T Y 22 S, D WD K R A T 1k Y

J 15 2 T B OWL 45 4 D7 TG 5 | 7S R B 5 R T b B A

U0 R84 o i TG TE 2 P 24 5S¢ A G 2 P 25 2 T Y

TP AE — e FE L L T O TR 4R R

B 0 34 4 58 R P D5 T, Y 24 0 vh 25 52 07 T g

HA AR T AR A1 D AE 7 k3 40 g R A D7 T

ST AR AR N . BT 2 R

BB Y v 24 52 07 T B8 AT LA o 4 i 2ok 1A D) RE

U0 W b e 20 N T O R 285 DL R 30 4 i 3%

FE &5 R 5 T RE 55 J7 T80 14 55 45 i WU o3 A T RE L 1Y

SR K HRL AR JST B WS S DA T 9 /0 SR vp Y K A GK

AEEHEHB,

PS5 AU R R TVEP VR - UNESR7 $4oF (AN

A A A o G IR RN 2 R R R A B

ARG I TR 3k A 45 A8 4 T RE 1R /0N T HL R

AT H ST B T A L R b e A S

BEAHERR I W BT W R RETE . P A R ]

AR L2 AR XL T N ) H R AN

AR & S50 AR KA 1~1.5 pm, K

REEA 2~3 pm, BIRZ AL RE IR A —2 2

WABEHERR A0 S5 R AT Rt . HL S

ek 30 | H 248 6 B 5 TG W 4 2 S g L S R B T U

SR IGR A 5 T B Ao B B VR I BL S L A REFHE

R bR A A B R i A 0 i % i s il . LA L

JURRAEDN , 40 T Y 7T BE M AR X 80K L 3 SRR IR 45 44 1Y

MRS MR I THAC, 26 5EEME

A AR OCHK A i 0k — P IR AT SR

S 2% 3k

(1] #6325, ®yrlR, #/0), & A% M) b AR
B AL, 2005:289—291.

(2] SBIGUAR ., #ese, XI5, 55, A% 5k (M]. L
a0 NRBAE T RH: . 2006:113—113.

[3] WANJIHIA V W, OHMINAMI H., TAKETANI Y,
et al. Induction of the hepatic stearoyl-CoA desaturase
1 gene in offspring after isocaloric administration of
high fat sucrose diet during gestation[J]. Clin Biochem
Nutr, 2013, 53:150—157.

[4] BUENO J, TORRES M, ALMENDROS A, et al.
Effect of dietary nucleotides on small intestinal repair
after diarrhoea. Histological and ultrastructural chan-
ges[J]. Gut, 1994, 35:926—933.

(F#% 770



AN S L AL TR R TG T IR ST W B SR A A G e DR R LAV

2y 2 . LA OF A Al BRSO i STk, £
BT AR SR TS @R R LR R S
B G AT . VS AL IBS B I T8 R G
S JE AAFAE R S48 M 20 R, I PR AR R L K
R ANIE | J5 TR 5 Ry 2 R B o R R B 8 5
TG AR B SO TE T K R e AR R
2 RS EYGYY . AR A, B R IH TR
158 PI-IBS ¥ 3, 3 5 AR I B R
I HR S G DR AN AT 43 L 41 T T RN et
FEPTF R ILT v = 3 o - 3 DRl 7 6 T

o R ith 55 A VT & —Fh S B i s sh R, B
ELHEE BV AR T 0 Ak 18 7 UL A% S 38 S AN A
TH L 7E 28 B 28 DA IR AT G Ak 3 S W LIS 46 D i
T bk i i 55 A7 7T A 38 3k % AL fa) b 28 BT e 52 44
R 2 REA 4 o SZ R AR TR B0 25 BB LR
EION =N N SR AR =D IS STt R i
WA H . 7E RS8R 2 24 R AT QAL
S ALTCHE) |, B ke i it 56 A5 7T A 8 A X L) 28 A
BT A2 A f LR i R 22 K 52 A 4 A T SR 3 4R 2 T
JIELRRE P it 55 o8 2 T LR ) e 35 0 /0 o DA 3 81 400 1
SV LS 48 1) RS R I8 Y S S T LIS B R R
JIT SR T A RE IR . 52 7 W R FLAT B R S A b R
WE TR ZLAT T . B AR V8 R FL AT 1T 4 BR 1A FIAY BT
TR DU T T 43 3 R R FE M 3 E A BT
Gy FRMES T A FLIR B v P R B 0 4 P 0 1
BH L UCE I AR, AR R R R
it , 5 T R R AR WK T AR ST A 4R
BUIA G 9 T RE 77 AR IR 7 BOR N

WA IE TS 8 PIIBS 8 DU | IRTE R
P B A 2 7 58 L K RIIR YT R G R R A —
VERT AR BRRULIT RO BRAR L 5 5] %, ™ R T AR
HAETE R, AL 76 B E A PIIBS B
e PR YA T W ER 25 SR 32, B W 4 5 W 3 1% B A 7 BK
A WEREH A AR L Ak kS, ST O R AR K T
WK, B BAIRIT TS AL PI-IBS B 5ok iR
it S A VT T A L (A I R AHE R

S &k
[1] THABANE M, MARRSHALL J K. Post infectious ir-

[2]

[3]

[4]

[6]

[7]

(8]

(9]

(10]

ritable bowel syndrome[J]. tH 7 B I 95 2% 2% & (& 3¢
) 5 2009, 15:3591—3596.

SPILLER R, GARSED K. Postinfectious irritable
bowel syndrome [ J]. Gastroenterology, 2009, 136:
1979—1988.

MARSHALL ] K, THABANE M, GARG A X, et al.
Walkerton health study investigators. Eight year prog-
nosis of postifectious irritable bowel syndrome follow-
ing waterborne bacterial dysentery[]J]. Gut, 2010, 59:
605—611.

POKKUNURI V, PIMENTEL M, MORALES W, et
al. Role of cytolethal distending toxin in altered stool
form and bowel phenotypes ins rat model of postinfec-
tious irritable bowel syndrome[ J ]. Neurogastro enterol
Motil, 2012, 18:434—442.

CHEN J. ZHANG Y. DENG Z. Imbalanced shift of
cytokine expression between T helper 1 and T helper 2
(Th1/Th2) in intestinal mucosa of patients with
Postinfectious irritable bowel syndrome[]J]. BMC Gas-
troenterol, 2012, 12:91—91.

QIN H Y, XIAO H T, LEUNG F P, et al. JCM-
16021, a chiese herbal formula, altenuated visceral hy-
peralgesia in tnbs-induced postinflammatory irritable
bowel syndrome through reducing colcnicec cell hyper-
plasia and serotonin availability in rats[J]. Ecid Basde
Complement Alternat Med, 2012:239638.
MOTOMURA Y, GHIA J E, WANG H, et al. En-
terochromaffin cell and 5-hydroxytryptamine responses
to the same infectious agent differ in Thl and Th2
dominant environments[ ] ]. Gut, 2008, 57.:475—481.
BURS, IR, E2WE, 5. 5 MG SR E I iE
PRI B LT B ER R 24k, 2012, 47
(1):86—88.

B Ee. . B R ALK S s A AR R BRI
PSR L VIP B S2 A ). RV P B, 2010, 31(7):914
—916.

X T, ERGE. ARG E W RS S M A
ECT]. FEBR IS L 24 5 2008, 28(1):23—23.

(EBF 470

[5] SUCHECKI D, TUFK S. Social stability attenuates
the stress in the modified multiple platform method for
paradoxical sleep deprivation in the rat[]J]. Physiol Be-
hav, 2000, 68:309—316.

[6] LANGE K. Role of microvillar cell surfaces in the reg-
ulation of glucose uptake and organization of energy
metabolism[ J]. American Journal of Physiology-Cell
Physiology, 2002, 282.C1—26.

7]

(8]

COGLIATI S, FREZZA C, SORIANO M E, et al. Mi-
tochondrial cristae shape determines respiratory chain
supercomplexes assembly and respiratory efficiency
[J]. Cell, 2013, 155:160—171.

LIU Y, NUSRAT A, SCHNELL F J, et al. Human
junction adhesion molecule regulates tight junction re-
sealing in epithelia[J]. J Cell Sci, 2000, 113:2363 —
2374.





