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Abstract

AIM: To investigate the potential therapeutical
effect of a new acidic fibroblast growth factor
(aFGF) fragment - [Ala]'*-aFGF(1-29) against
slow transit constipation (STC) in mice and to
explore possible mechanisms involved.

METHODS: Sixty ICR mice were divided ran-
domly and equally into test group and control
group. A mouse model of STC was established
by subcutaneous injection (SC) of morphine [2.5
mg/ (kged)] for 45 days. The control group was
treated with normal saline for the same dura-
tion. The fecal character was observed according
to the Bristol Stool Form Scale (BSFS), and only
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mice producing stools conforming to BSFS 1 and
2 were used as STC models. On day 45, six mice
were chosen randomly from each group and
used to confirm if STC was successfully induced
by charcoal propulsion test. The rest mice in
each group were divided into test group 1, test
group 2, control group 1, and control group 2 (n
= 12 each). The test group 1 and control group
1 were treated with [Ala]'*-aFGF(1-29) (300 pg/
kg each time, SC) twice per week for 8§ weeks,
while the test group 2 and control group 2 were
treated with the same volume of vehicle. Fecal
character was observed in all mice. Eight weeks
later, the intestinal propulsion rate (IPR) in mice
of each group was measured and the expres-
sion of neuron-specific enolase (NSE, a neuronal
maker) in the colon was detected by immunohis-
tochemistry and Western blot.

RESULTS: On day 45, the feces in the test group
was drier and harder (BSFS 1 and 2) than the
control group (BSFS 4 and 5). Both the IPR and
expression level of NSE in the test group were
significantly lower than those in the control
group (63.422% * 1.791% vs 55.702% + 1.806%,
1.18800 + 0.03176 vs 0.88730 + 0.03554, 0.90520 +
0.02268 vs 0.71300 + 0.01654, all P < 0.05 or 0.01).
Eight weeks after treatment, the feces in the test
group 1 gradually became as smooth and soft
(BSFS 4 and 5) as that in the control groups 1
and 2; the IPR and expression level of NSE in
colonic tissue in the test group 1 were obviously
improved compared to the test group 2 (62.250%
+5.283% vs 57.190% + 4.291%, 0.6543 + 0.0069 vs
0.4193 + 0.0158, 0.5823 + 0.019 vs 0.5171 + 0.0124,
all P < 0.05) but showed no significant difference
with those in the control groups 1 and 2.

CONCLUSION: Treatment with [Ala]'*-aFGF
(1-29) improved constipation symptoms and IPR
in STC mice at least partially by protection of the
enteric nervous system.

Key Words: Slow transit constipation; Enteric ner-
vous system; Acidic fibroblast growth factor; Mor-
phine; Animal model
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taneous injection of [Ala]**-aFGF(1-29) on slow transit
constipation in mice. Shijie Huaren Xiaohua Zazhi 2011;
19(12): 1251-1256
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B #7833 BT 5 — AP 37 69 B R
¢ Yeam ek K B - (acidic fibroblast growth
factor, aFGF) & £ -[Ala]'®-aFGF(1-29) %1% 4% #r
A4E Alk(slow transit constipation, STC)HEA! /s
RALAL G 78 I7 AF ) B I T AR 69 4F A 1242

Fik: 60 RICR/N AL A EH28(n = 30)
Foxt BB (n = 30), @ id BT 2L 38R DHE2.5
mg/(kged), 45 d]#9 7 k& T i STCER. &
e S AR A RBERAS A A, 3T 5%
In14e. SER240., ATRBIAR B2 (A4
12R), P £ 1R xR T & Tix
44[Ala]'*-aFGF(1-29)(300 pg/kg, 42K, 38
wk), 523240 % st HB2 LA N T 55 0 v i )
AR TR, LI AR B 4 R LR A4 R AR
PR T AL T B i Ak R AL SE G 69 R
LE ML LR, VA S 95 LA R Ak 5 Je &, & Western blot
o] AF BB 2L R 5K B 28 24 o) T AT G 4 M 4B 4R
JUIE) PhAd 22 7045 714 M B AL B (neuron specific
enolase, NSE)#9 & ik

HR: FRFASK, Fha R ELETR
1] R F AL, H ik £ feNSE &K K
T AT B 2R Y (63.422% £ 1.791%
vs 55.702%+1.806%; NSE mRNA: 1.18800
+0.03176 vs 0.88730+0.03554; NSE& &
0.90520+0.02268 vs 0.71300+£0.01654, 3
P<0.0520.01), #| £ STCHR & 5. 254 T8
wkiG, 1400 R EAR S T Ay £ T 2T B4
0 A M AR BRAL, 8 A Bt R R 2L I 4L ANSE
Fok 5 220 B E(62.250% + 5.283%
vs 57.190%+4.291%; NSE mRNA: 0.6543 +
0.0069 vs 0.4193+0.0158; NSE%& &: 0.5823 +
0.0190 vs 0.517140.0124, 35P<0.05), 125 2F
R A BB FE %I T EF

4518 [Ala]'*-aFGF(1-29) 2 % F iz 4T 2
P-ESTC /N R A1 AL I R B 18 A ik 5, Hoxd
WA 2 Z GG SRR T s A L AE A
HZ—.

XEgiE: BEMEELN, MHMAERS, RIER A EH
R B F; P HE; B AR

RN \FEVBITEA. BRELNEZE 2011; 19(12):
1251-1256
http://www.wjgnet.com/1009-3079/19/1251.asp
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M2 AL 4 {F B (slow transit constipation, STC) &
L &5 W 2) 77 96k 55 R R A 1Rt [ P (S R, g DA
%, RIRBLE WA A, 287 7 UK
SRS AT, R, s R
(enteric nervous system, ENS)J5 4% 5 STCIHIE ik
Je 3t e B IR OGO TRk i 2T 4 4 A K TR
(acidic fibroblast growth factor, aFGF) & —Ff
1544 G B R 20 1l 1) L AT (2 3 21 24 40 Jfa A K )
W2 K, HAE I RAL 2 E 2 T e,
WEFUIR BRI T BEAE 45 P 48 R G0 R 45 ek
FEAERORES . Mk, BRATIHEN %A T TT REXT
STCIIMZ N AL HAT—E AT 1EH. [Ala]'-
aFGF(1-29)/&—Ffi ifaF GFiG M B, At
AT 9286 45 2R W fth B aF GF Ry 1 HATAH
[F f) A= i U, Ry N, BT AR, A
g5 LA A4 T 2 I 55 By ORI, 9 ORI
AN RSN, AT B S PRl R S i 55 ASHIE
AP T Z W STC/IN R IR T7AE H A&
FCATRe IR @ A2

1 #RRT5E

1.1 A 60 K& RICR/N U B - E 36
A A . Eh R e 1k P A — 2
J . [Ala]*-aFGF(1-29)#} 7 1 Peptide Institute
Inc(Osaka Japan). NSEfpi/ 2 W PRI H
Abcam EPIEA A AL BALS E ALY B FR I
PO A LS A TREAT B2 ]

1.2 7%

1.2.1 94 % 34 #4160 MIEHHICR/N R B HL />
JySEE RN R ZH(n = 30), SEIGZH 7 ST £
2.5 me/(kged), 345 d, HAZSTCREAIN),
X M DL A6 A B AR K TR RE A B 00 S 1 4
R (BRALBEHLE 6 K /N B, #5752 56 41/ Bl i
HE BN YL B AR A 22 5, WAk
S A /N U TE AR D) RE RIS, A4 STCHIIGIR
SWbRAE, BRI, Fo RN B N B
HUFF 2> 24, BISEE 140, seiiodl . 14l
SO RE2A (BIn = 12), L SEBR 141, X4
NS [Ala]'*-aFGF(1-29) 300 pg/kg, 27/wk, 3&
8 wk, S XFHE2AH 45 T S I AR R A
AL TR

1.2.2 DR EEMKFAE: KIEBristol 85 4%
RA>GL(BSFS)!, 4 88 (1) [0 8 A1 Beopk 24
(BSFS 1, 2), fF & STCHIZEE MR Ui A
JR B PR G ST (BSFS 4, 5), #7545 1% /N
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= R, FFEE A
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i ¥ & 3 R4 AT 9
bl B E.
IS
20
0 : :
XFRRZH SEBGYH

1 BB IREHEHRER. 'P<0.01 vs XTI,

B PR AT IR
1.2.3 fppifi it 5 254004 hif) /N R DEAN R K
TRAEI0.5 mL, 30 minfim SUHEM F1LARE, 1R
HH el 1) B R i 4 i, Rk RS
I Y T A SR R A 3 MR R, T
SRR ARAE T BE 28 o i A K o L. T iE
HE2E = RORHMEREFE 23/173E 42 1K X 100%.
1.2.4 %, 9% 20 240 5 4 ) B 16 UL 1) BA A 22 5T 4%
S BB A B EGA 0 W E .
LD BREEEE . e b4 CFE L
W, IARZE YKL, PBSACHE— ik A [ vx
HE. AT I T e A AR R R
h BRI SN, 5K D) R 1B S i A AT (X 400£%),
I FHIPP(Image-Pro Plus)15 73 ¥ 2 Se it AT /0¥,
DA S5 MR S (AN A 7 8 PR AT il
1.2.5 Western blot# ] &8s R 4 Mp LA 428 o Ad
2 TUHF IV M B AL B 09 FA  HREN40 pgfR AT
i, SDS-PAGEHER VK4 5, 250 mA LB,
B EPVDFE, 50 g/ IR WoH T % I &t 141
2 h, BT : 8OOM B 14 28 JU R 7t M I B AL g,
4 CHEHE I, TBSTYEME, Ml © 4 000 HRPHR
WP R EDUR, SR E 1 h, TBSTYLM,
2 R eI e B, Bk FRi A
Bl, FRBEGISHEERL G Ab BE R e 80 H bR o
i e B-actin g AT A TA (73 7.

St AR AR R Himean+ SDEIR,
12 HISPSS11.0Z8 th A AT Gt 43 i, S-dLIAlLE
BRI 5 22 00 M+ AL P U FH AR AR 3
LK, P<O.05S N R IT #7572

2 BR

2.1 EIFASKAA D R EM@MIR, gt
F I /N IE(BSES 1, 2)80 F41(BSFS
4, SYWH I, St 21 /) B P R ot e 4
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2 PRLB/INEREBERN B MANSERYZRIK (S BB R IL S x
400). A: AR, B: SOG4 . Bk RNSEZR KA.

XHEEH SEUSH
Da

3 Western blotHM A LE/)\F8 45 i 4R LR CPNSEHYZRI.

PG H 22 e AT Gt 27 1 X(63.422% £ 1.791%
vs 55.702% =+ 1.806%, P<0.01, Kl1). STCHhHE
R D 5T

2.2 FHFHAS K R LE R PNSER Rk
2.2.1 %FEABAFAMNSEN F L S H K&
X FRECZH /AN BRUVLIE] M35 m DA £ IR SOORLAR P,
SR ZAN SE - BIA B0 B W] kIS, H2%2
SRS X (1.18840.03176 vs 0.8873+
0.03554, P<0.05, [2).

2.2.2 Western blot#aMNSE#Y £ iA: 525620 /N i
SE I 21 AN S B2 1K 7K T (A MR et 41 i (2
PG B2 e HAA e i 22 5 (0.9052 +0.02268 vs
0.713010.01654, P<0.05, [£]3).

2.3 [Ala]'*-aFGF(1-29)i 418 wk/s &2/ R, 3%
12 PR B R i A & 45 T[Ala] -aFGF(1-29) ¢
RS wkiE, SEIG 1AL/ BRI AL Ok
TR HE(BSFS 4, 5) HRBIT XA, 45 T3 ik
Qb PRSI 220 /) Bl 2EAE AT AT {5 24 32 (BSFS
1, 2); S50 120 iy 1 0k AR 5 SR 2 40 WY S 3
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WA IT ERET

4 [Ala]"*-aFGF(1-29) FRG & LA\ FIHEAEMNSERFIA (BRI x 400). A: LB 12H; B: Se4b22H; C: W14,

D: XHIE24H. Fhk R RNSEFGERHM:.

SEOGIZH SEgR2/ WERIZH RHE2A Da

5  [Alo]*-aFGF(1-29) F G 4A/\FR L A% LR LR PNSERY
TK.

(62.25%+5.283% vs 57.19%+4.291%, P<0.05),
HEXRL, 220(60.74% £ 4.231%, 59.83%+
4.977%) 2 M 2 St I gi vt 27 7 L (P>0.05).

2.4 [Ala]'*-aFGF(1-29)i£ 418 wkJ& /s .45 M 28 4%
FNSE# & &

2.4.1 ST ABALEHMINSES KL SZIG12H /)N
SR A ULTE] AN S EZRTA B (T4 A {H 4 0.6543 +
0.0069)# L5652 20 (*FH4IA{E 40.4193 £0.0158) B
WHINP<0.05), H5XTH1, 220 (CFAIAE 5 )
30.7960+0.0132, 0.7887 £0.0145) 2 [A] () 2 531
Grita X (P>0.05, [El4).

2.4.2 Western blot#MINSE#) & A : SZIG 140 /)N
&5 I H ZA PN SE )R8 K 1-(A 1 40.5823 £
0.019)5 252 4 (A 1E 405171 £0.0124) 1 5 T
F1(P<0.05), H 55X, 240 A{E 5 5] 00.5772
+0.0225, 0.5676+£0.0171) 2 [A] £k ) 2 F T4
AR L(P>0.05, 5).

3 111e
DyRe 8 R (functional constipation, FC) X.Fx A

P VE(ERA . RE A MR RS, 2 I IR W AR
IR, 5 LR TR T A ) T
J T FEAHOG, 34 I /0 i I/ 9 90 (L JULBE BE
I L R A Bk . BB BRI Z — STC
JEFCIH W, 41 T FCI45.5%", H =2l
IR R 4 A s shiteg . i N At e
IR, TR FHERERA, 45 AL ke ) i
iz W, H AT IR Fya y7 R 3 22T 5 AR
TUVE FOTRE AL 3, 28 7 A W] e HAC I 2
O FENARK, WL B, I A TR AR
TR, V697 LEBBT.

PN A 27 2 L5 B R I Y i el 252 ]y 2
U 24 % A R W ST PR B P ™ L FE AN
L, JE R LT R S I 8 R s A A R,
AT FUIR R R G SN B S 12 A s
BB, S A /N B IEAT S AR, i R A
WA, FFE STCHIIGIREFE, BLL) = Iz Py
STC K (1) AR BE 22 B i A B, R iz 3))
D) P TS, KB IR STC
S iE AP R 2E T S Cajal (i) i 4 i 25045
it B2 0 2 i 222, P 2 R R AR M i
FISTC/ WUIE A AT 45 1 Cajalla) 5T 4 i B &
(RPN Aot 420 3 O T 98 o 24, A 9
TP A AL UL 2E I Western blot4h JLI$E R 8Y
/IN B i 2 25 e R 28 TG T R 0T LA ) Y gk
b, AR S STCI 85 A7 A5 1 48 TT IR R
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