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WFZER R OBEEL (330) : Fibrosis is an essential event for repair of damaged tissue in wound
healing. However, delay of wound healing or dysfunction of organ by excessive fibrosis
resulting deterioration of prognosis in the disease. In the present study, calcitonin
gene-related peptide (CGRP) neurogenically released from primary afferent sensory
neurons, could repair the impaired tissue via angiogenesis, suggesting a significant
involvement of the autocoid in formation of granuloma and fibrogenesis.
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Figure 1. Lack of capsaicin-induced gastric mucosal
protections against ethanol in CGRP™". (A) Typical
appearance of gastric mucosa in WT after ethanol for
2 minutes. Left Panel; 50% ethanol alone. Right panel:
50% ethanol containing capsaicin (1.6 mmol/L).
(B)Dose-dependent prevention by capsaicin in WT.
Ethanol solution was applied to gastric lumen for 2
minutes. Mean + SEM (n=5), **P<.01;P<.001
(ANOVA). (C) CGRP levels in intragastric perfusates.
Stomachs of the anesthetized WT were perfused as
described in MaterialsandMethods. The perfusate of
one group was replaced with 50 % ethanol (open
triagles), and that of the other was replaced with 50%
ethanol containing 1.6 mmo1/L capsaicin (closed
circles) for 2minutes. CGRP released every 4
minutes was determined. Means = SEM (n=5).
**P<0.01 (ANOVA). (D) Gastric mucosal lesions in
WT and GGRP™.  Stomachs of CGRP”" and WT
were perfused with 50% ethanol (dark blue columns)
or 50% ethanol containing capsaicin (light blue



After perfusion, stomachs were excised and
injured area was determined as a percentage of
the injured area in glandular stomach. Means
+SEM from CGRP™ (n=5) and WT (n=6).
*¥**P<,001; NS, not significant (ANOVA). (E)
Results from RT-PCR on NOS expression in
stomachs from WT and CGRP™.  Constitutive
NOS and inducible NOS were detected after
perfusion with 50% ethanol and 1.6 mmol/L.

Figure 2. Delay in acetic acid-induced ulcer
healing in CGRP™. (A) Typical appearance of
ulcers generated on gastric mucosa in WT (upper
panels) and CGRP™ (lower panels). (B)
Summarized results on changes of the ulcer area
in CGRP” and WT. Means + SEM from
CGRP™ (n=5-6) and WT (n=8). ***P<0.01
(ANOVA).

(2) MEATF NMRIFRICHT 12 708 EE CF

BN HMEFE (1) OEBRKERENS, 7
0 RZ ST DR =7 IR

B EEA XL, autocrine, paracrine BYITAE
RIORAE - ERICIER 2 RIET kDA —~
oA ROEAKESKE TR Y | CORP IE, 4T
MO DAEFRZLA I 7T L0 R E
LB ERSHIC L W DA A v F R A
MR O R I CAEEIER A BET S, T
bbb, OB I REERDEICERIL .,
VEROMFIIA—7 a4 ROBERIZBT S

BT, MR T 4 m—F — L LT T
HbH, TZTCGRP OD&EEZ S LT T
L B O BMEILICIRS B MEHAE
DBENL, ZTOMEMEAT 42— F —
DIERZMBT Lz, ETMEFHED in
vivodEfMif & L TCARYy PR TEEE

FNERWNTCHESLEZ.CGRP / v 7 T

b~ DA TEHEOFAERICI A~ HAEML
EOWBEAABEICETLTWS Z LN
HEA L (K 3), EIZ Lewis lung
carcinoma JEB MR 2 3 L - Bilc, <
IV CGRP / v 77 U b~ RITEBITDH
JEZHEGE & EEABRICS T 2 mMEH A
EAEEBICETLE, —FAHFAR~T R
CGRP #EHL <7 F K THh 5 CGRPS-37 % %
ek 59 % L. Lewis lung carcinoma
JiEE 55 i B o0 B8 B 5 L OV T AR 1
L, MATHAR <~ T ADLEFHREL
MREET A2 LIk, BREREHAICE
75 Lewis lung carcinoma g o 5
EimHl SN, EREEMEAEBE L -
EALIZ 3T D % IR & & C D CGRP FifBE
& mRNA O FRHIZT EFH L, £ OREAEI
IEBRM R AE I X 0 IEH 2R L (K 4),
INDDORERNL ., AMREME —IRGHEE
G RNOEL SIS NE M CGRP
V. EEEEE IS ME A S
T AT L. SBITCCRP NEN G DI
FE AN ARIEERN T LD Tk
DRI,

A v ‘Wild (n=14 .
T sgop IR (n=14)
E 3s0r HM:CGRP KO (n=14) .
£ 300
£
E 250
o 200
8 150
£
2 100
50
0
3 day 5 day 7 day 11 day 14 day
day after implantation
B wWT CGRP KO Q 400
e R ’
£ 300 =)
2 250
2 200
Z 150
(=]
£ 100 (7)
-
F 50
0 " saline  CGRP
CGRP KO
i 180 # E s -
£ (o g 14 (10)
2120 . @ 12
£ 13 @
E 100 (3) & 10 =
T 80 ER
o 0
g o 2 8
5 20 = 2
= gt 0
WT CGRP KO wT CGRP KO

Figure 3. Reduced tumor-associated angiogenesis
and tumor growth in CGRP™" knockout (KO) mice.
(A) Tumor growth after implantation in
CGRP-knokout mice and their WT counter
parts.LLC cells were implanted s.c. Results
compared with growth in WT counterparts on the



same day and are meant SEM from 14 animals.
ANOVA was used. *, P<0.05. NS, not
significant. (B) Typical H&E staining of tumors
(day14) in CGRP-KO mice (Left) and their WT
counterparts (Right). Arrowheads indicate newly
formed blood vessels. (C) Tumor growth in CGRP™
infused with CGRP continuously (0.1 nmol/h) by
using miniosmotic pumps. LLC cells were
implanted s.c. to the site of CGRP infusion. Results
were compared with growth in
vehicles-infusedCGRP™ on day 7 and are mean =
SEM from 5~7 animals. Student’s t test was used.
*, P<0.05. (D) In the histologic tumor samples
isolated from the mice 14 days after implantation,
microvessel density was determined. Results from
the sham operation group (blue column) were
compared with those of denervation (red column)
and are mean + SEM from 10~ 13 animals.
Student’s t test was used. * P<0.05.
(E)Microvessel aerea was determined in the same
specimen as in C. Results from theCGRP-KO mice
(red column) were compared with those of WT (blue
column) and are mean + SEM from 10~ 13 animals.
Student's t test was used. *, P<0.05.
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Figure 4. Effect of sdatic nerve denervation on
tumor growth and tumor-associated angiogenes is in
an LLC implantation model. (A) Tumor growth

after implantation. LLC cell s were implanted s.c.
into WT. Sciatic nerve denervation was performed
as described in Materials and Methods.  Results
were compared with those from sham-operated mice
and are mean + SEM from 9~ 11 animals.

ANOVA was used.*, P<0.05. NS, not significant.
(B) Typical H&E staining of a tumor (day14) after
sham operation (Left) or denervation (Right).
Arrowheads indicate newly formed blood vessels.
(C) In the histologic tumor samples isolated from the
mice 14 days after implantation, microvessel density
was determined.  Results from the sham-operation
group (blue column) were compared with those after
denervation (red column) and are mean + SEM from
4~6 animals. Student’s t test was used. *,
P<0.05. (D) Microvessel area was determined in
the same specimen as in C. Results from the sham
operation group (blue column) were compared with
those after denervation (red column) and are mean +
SEM from 4 ~6 animals. Student’s t test was used.
*, P<0.05. (E) Effects of sciatic nerve denervation
on pro-CGRPmRNA levels in DRG in tumor-bearing
mice. Tumor implantation to the area innervated by
L;.sresulted in increased expression of pro-CGRP in
sham-operated WT (bluecolumn). Sciatic nerve
denervation reduced expression of pro-CGRP (red
column). Mean + SEM from 4~ 11animals is
shown. ANOVA wasueed. *, P<0.05.
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Figure 5. Delayed wound healing in CGRP
knockout mice. Surgical wounds were made
on the backs of CGRP knockout mice
(CGRP™) and of their wild-type
counterlparts (WT), and wound closure was
determined as desclibed in the Matelials and
Methods. (A) Time course of wound
closure in CGRP” and WT. Data are
means + SEM for the indicated number of
mice. **p<0.01 versus WT mice
(ANOVA). (B) Typical appearance of
wounds in CGRP™ and WT on day-4. The
originaldiameter of the wounds was 8 mm.
Scale bar in the panel indicates Smm. (C)
Helllatoxylin-eosin staining was performed
for wound tissues including granulation
tissues in CGRP™ and WT. Tissues were
fixed on day-4. Arrowheads indicate
micmvessel-like constructions.  Scale bar in
the panel indicates 100 mm.
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