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FEZYEERIZ
B R 52

SR KFEEMES VR — 0 (BT L TEUR)

T

#

T 2 AU - S TR BT, ARSI E L b %) R BT & —HORRTE, YRR
LB MAREORERITCEFICE. MBI BV T b UEY AR SIHESR SR IL B E , B MR HO &
BEAHENDEDThH L. [E KEXWARIIBITA I A7+ — 3 ¥ 7HIERT-3 (transforming growth factor- 3,
TGE p) Bk S ORI ARIGEN R E, WEROMRT), MMFHOHRL, B& UL EEOBE S SME L. REYET
BO#BAEHIEL cm %7 ) OFHHENL, TCE @ xg) RFESHTRIFHFGHOMLIMHETHY, AR ©<0.05 (=2
ETH -7, MR TGE- p BT ES-HTIREEY SIS ITEEITRBRE LRI TR T2, IR G-H Oy
AEHTE R LR RS o7, 7, TGE-g BETL S-H TRk 580 & B L THE (p<0.05 VA R

OBUNLEBA ML T, EEREXWETICEIT2EX

S B A BB HEII L — W= Ny 77 —Eis Tl

Lk o n, iR CI RS ORI EAMTRTED 50 % % TILEET2 01~ 28HEEL, Mtk 21 0 H T b ATETMEE

WL lhot:. —F, TGE3RATGH T, WEHAEX

SRR L B AT R 4 FE e S BREE L I L TR (< 0.05) &

T, #7514 0 T TOMICH & AEICE TEBE L. M EOEBMR?S, RE - REEZWERIZBIT L TGE-3
OEFHE S, MEFEERL, AEHEREDNRI?SH L LAREHINTL.

Key words transforming growth factor - 3, airway anastomosis, angiogenesis, wound healing,

tensile strength

RT3 2 S8 - QU ST S, AR AR RS
BOWTEMMRE R Y2257, KEMEHIRE &b
B BTN E—RoMRTIE, WEBRMIZ L BHET
LORERTVELBHCONTRTH LY. FAARTHENE
FEM R O TE TR Y L OB I B TR K ifr S s
E3 o2t BBV TLEE - RELY Ao
FEOS AR 3 I 00, MM R Y, §
BRI & 3610, MM REHORESIHEND LD TH L.
B O  AUE BT R ISR 0 A8 X A T O R
HEHAF LI TYS PANBELIF - o [Py VR i 4
B IS I R R A, AR A (BE L, RE W
SMoOMEHEZ 40 LPMICERT2E LT, KAHweR2
; )) L:&Cf:ll)‘m).

~F, R AREEOSRIZ LY, H4 O K T- A0
H g HeE AR A e T 2 L AR L, AUEE A0 L/ IMEH
SeRE T (platelet-derived growth factor, PDGF)'®', s
WIMaE4ER F (fibroblast growth factor, FGF)'"™®, +J > A7
F— 3 v /HGEE T 5 (transforming growth factor - 2, TGF-
)0 D% LORFE G, ABEERECSOGAL L AR
EXNTES KEHECLANHEEEOERE LT KRMEY

TR 104E6 A 10 HEA, FRI10E7A2HZHE

ra7r—YBERTHLEEZLRD, FoRMTIUTT
— U B E N BN TOFE LIRS TVD™,

AR T IR - AU LI I B A O H B S S ] O
M s B ERL, SR S50 AHEL RS ST HNT,
TGF- 3 ORE LW A~ ORI O % B L 72

WRELUVHE

. ER$HE L ORER

MRS A X 2150 (KT 12.0 + 2.0 kg) 4T L 7. JHmY
y 1y (Sdx—, #30) 10 mg/kg B L UHEET P LY
(158, KB 0.02 mg/kg O RAPIESTIC & FREORA L7
SR LT T & AR, RUSIIRF L, By rm=T A
(AN 7 - =3k, WED) 0.1 mg/kg & #HE LIREME LEnh
DT L e L e, A TR 28 & Harvard T ACLIFIL R
(U 7, H50) AL, BNz 20~ 25/77, = [l
%15 ml/kg 23R L7z, MERRRRERE L CIRRRY ¥ 3 V2 mg/kg
AL, BEerE Ry ooy AR EEHEL, Jmpit
ORECERE W L. &b, SEMEECIZHFO Y2
FAYFL—F— (RTERTE W) L 2EHEY =7
R4 (BRENE 1.5 ke/cm?, BRENEI6 He) 202 < L

Abbreviations : FGF, fibroblast growth factor; PDGF, platelet-derived growth factor; TGF- 8, transforming growth

factor- 3
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I2&h, REBRAERIT) LN TELDD, RIIEE
A MR AN S B £ C A DI B T L, IRCIRAE RS A 2
I L ST RS F - T RIRE L. WP B L UE
RS 7 = & RPUAA & slEiE L 7.
. SEWEICE T 3HENDORE & MBI
1. EBRROER
FEREY GIE) ARG & L, FEERE MRR S EREE L7L. £
AL, EAEeREEHNL, SHEROBEEE
<<—TGF-8 or control 2 BT E SR IEE L. ZOBL0T ST 4T A
FoRY Y aR- MEAR (R r®, HEAL YY) —, K
o) TR SRS, BT aREEREICTRE
BT (H1A)., —FoWyaEizid2 1 g/0.5 mlDTGF-
g CGeU v E—ubaEH, W) 2357y —b (£ ¥R
B oy r® Yarvry -xryF-Yarvy, WE) LEES
CRFES L. 5oy &EH I BEET R (phosphate
buffered saline) 0.5 ml % F#EIZBRTHESE- L, WIEEEL L7,
TGF- 3 DRHHESIOMOREWEEH~0%E LMo 38
BEAOHEE % ST DI T o7z, TINRE TR IR,
Y 2210 mg/kg DHRAPFIER RO F Ry & =L F P74
(38, BE) 300 mg/FEOHIRMAESH CEEE LY, i

<€— Control or TGF-8

8 rings

NK Y

Tensile Histology
strength

Fig.1. Schematic drawing of the experiment on the dog
trachea. (A) TGF-3 (2 ;. g/0.5 ml) or PBS (0.5 ml) alone
was applied to each anastomotic site. (B) Tracheal strips
containing the anastomotic sites were prepared at 7 days after
operation for measurement of the tensile strength and for Fig. 2. Photograph of the tension tester.
histologic analysis.

A B C

T T \

Control TGF-B TGF- B + wrapping

Fig. 3. Schematic drawing of the experiment on the dog left bronchus. (A) PBS (0.5 ml) alone was applied to the anastomotic site. B)
TGF-8 (2 4 g/0.5 ml) was applied. (C) TGF-3 (2 x g/0.5 ml) was applied and the anastomotic site was wrapped with internal
mammary artery pedicle and parietal pleura.
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EWYEEE EOTHEB L.

2. REWEEHIR OME

W AEOY AT R EHER, [RETWEE P.LIzH
REH, RRE % &0 CY AU EREIZIE lom OB H AU L
7z (A 1-B). FIEBREY TIIIELlem DR FBEE A3 1EE
METHY, 2ATHENCWEL, EH O LA THMFENR

Endotracheal tube

Bronchofiberscope

Anastomosis

Velocimetry probe

Fig.4. Schematic drawing of the measurement of tracheal
mucosal blood flow at the anastomotic site by laser doppler
velocimetry.
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Fig. 5. Tensile strength of the tracheal strips containing
anastomotic sites 7 days after operation. (A) Control. (B)
TGF-p (2 ¢ g/0.5 ml) was applied to the anastomotic site. * p
< 0.05 vs control.

HEITo7z.

PRI DWRE I, SINKET MW 2 7 4 L3R4y
VAT AT LR MESR AR L, &, %ig
FEIX05em/5r & L7299 (512).

3. UEEOMBENRE

SEYEFI2HREOY G % & 4R E D 10 % PSS &L
T CEEERETER L. SNEDT T 1 YR LT
HEHBZMTL LEOBERELBE L. 8% LET
MBIZBNT, Immo~s 70—y —%EHAL, BWako
Hfl s &L M2 25880, #1085 (10 mmd) $ho
BNMEH 2R L 72,

I. REXMEICE T 2 MEFERENR OB

1. EEBRROMEK

EERE)Y (5 H MBI & L, £S5HEIC Cll, &%
SER & ) FE ERET A F CORMAE L, FiRe
FEHH L, SESERL D E2RE & EI3RE L OMEIZT

Fig. 6. Regeneration of the epithelium at the anastomotic site
of the trachea treated without (A) or with (B) TGF-3.(A)
Multi-layered regenerating epithelium covers the anastomotic
site incompletely (arrow), but ciliated epithelium is not
observed. (B) Multi-layered ciliated epithelium completely
covers the mucosa of the anastomotic site (arrow). Barsin (A)
and (B), 100 x m.
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EERELEHRUL, TOHL0E/ 7452 b -
a3 — MEASRTHEERE L
EEREEIZ L M)Bﬁé (Z55) | -ﬁu‘h"r‘ﬁ‘éﬂ‘ L7z (3).
ABECHIRE)  KELWEOA LT L, ZOMOUEIZT
bhixhroiz. BEE (TGF-p#) : 2 g/05mlOTGF-p% 235 —
Fry—FMIRESIEEKEIWABICHEMNES L. CH
(R Bh IR B ALAR + TGE- 2 1) © BEMINGIE % & o 7- W EhIR A
Fal % A2 ICHIBE L 72, BEEEFEBEIC2 « g/0.5 mlO TGE- 3
a5—7 = MIBESELERELYWABIZRARS L

A 7

%, PR S B AL T AR R R L 7.
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Fig.7.  Number of mucosal microvessels at the anastomotic
site of trachea 7 days after operation.
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3 3 3
;

Bronchial blood flow compared
with that of pre-operation (%)
~n
o
1
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T T T T 1
0 4 7 14 21

Days after operation

Fig. 8. Changes of the bronchial mucosal blood flow after
bronchial anastomosis. The values are measured by laser
doppler velocimetry and expressed by relative levels compared
with the preoperative blood flow. @, control. O, TGF-2 (2
£/0.5 ml) was applied. [, TGF-p (2 » g/0.5 ml) was apphed
and the anastomotic site was wrapped with internal mammary

artery pedicle and parietal pleura. * p <0.05 vs control at each
time,

2. YEMEELME D ME

AETHEMARME L = — Py 79 —MmitFt ALF21
(7 W32 24k, HE) M L2229, s L 0k, 7,
14, 28 CIZHEEY ¥ 3 > 10 mg/kg 33 X USEAET P o ¥ 0.02
mg/kgﬂ)ﬁ?iiﬁlﬁiﬁf L BB, RENWEL, HBEPRT

TREXL T 7AN—R2—F 2T208 (4 ) V8%, B3 O

%4\4 YANMEDMIEHER 7T - (7 FoNr 23) &HEA,
SETYEEBEREACR LS T, KEXMBEEMEL -
(H4). HEBRCTIEBEL, +OPHMEEMEE Lz, £E
BRARAZTHIRIMEA R 2 o T 20, WHOMEL 100% & L7
B THRET L 7z,

V. #Etivmst

sE A R TR+ ME(RE X £SD) TR L2, 2B
5’”@1@2@&‘: i Mann-Whitney ® UsE %, 3#L LT
EOMEITIE 2 TR E S5, Sheffe D Z T I % B v/,
i b e 5%*«*’&% S>THEEHY L L7

54 #

I. [EYERICH I IMENS LUHRB2NFR

1. WEHoHED

SEYEMOMTERT HHROERT (g/cm) 13 TGF- 3 I 548
TIE321 75, 58 TIIH18MHN580+130TH Y, TGF-p
BZHHHTIEERE <005 IHEHEEETH - 12 (X5).

2. WEEOMBENE R

TGF- g R IR GO SO T, EREHNICIGRE B
FEH LMotz (164) 75, KSHCITREYAITIZIIIE
FEEIIHERE LFICTELDN TV (6-B). [EW &
FEORE LEF 10 mm?® i OB/ iLE B3 TGE- 3 J:4% 5-8 ¢
128 £ 4.4, G TIIH2.0M%N262+:59THY, TGF- 3k
%%{S’C“Ciﬁ‘ﬁ"v‘ (p<0.05) 2L T/ (7).

. REXWEEnREEOKRE (8)

NH BE CHARI & 0E) oWy &0 508 SRR IR ML B 13 40 i1
D50% ECHET 2D~ 2 M T EL, #7H&21HE T
uu1|n;E ClME L ro /e, i, TGF-3 & 5-8ToW 5 E%

EREIR N R, AR L DAL R L CHE (p<
0.05) K&K L{Iw L, 1’|‘I1'3€7H7’J‘b14” £ Tl ’irfir‘ﬁﬁﬂ'u;t
[ U EClldd L7z, TGE- 3 % W4 Sz e i 4 - N
W 5 R 5T T AHL A C #7870 C oo £ 4R an*.léJm I,
[ b2y fe D) & ) IR & L L O (< 0.05) 12N E L
L7z L L, TGF- 248500 dx & el LTy 57518 7 ¢
PRI ol IR BT AR V2 & 2 W 45 35S 38 00 MOUSARE TN A8~ 0 . ey 4 St

ke H o 7.

# =

SO EBII BT, HE - AW LW EIIIBIT S
TGF- 3 D HEW] % 8l i A E R R AT S 4, O HARICH
ANDOUFEED AN L EL LN S,

MR 7 & T M A O LR AR, 1 LAY &3 ki,
B, SEMAEFORESIHEOHKE SN TWwaEY), M
SE WA T, WEIHAOKE LRI O I 3414
HAWEE SN TEY D o TERLARTO-T53 7 )46
MBI RS LY B EAI e T RE ¢, KEAUEE L
TAHLETRELERENG DD, RERIZB VT, TGF-p BT
HEHTIEYE4AE T+ REX LR MRNcEE m.\&’)ro



250 : *

NizZ &b, TGF-pRFRGRBOTHENTHL EEZLS
7,

R EZMRERICR LA L ShTELold, HEKE
WEETHY Y, MBETLLCHVLR, FEAIER
WAL, KB ELRLEIFETLEY, v7u7r—3
R YRERSEEELLD, ThoHoMITHES R A IS E
K F (angiogenic factors) R EHIZEEINTH Y, KEOHES
RMEHFEEMIIED > TWaEEZLRTWS, L2 L, &
EREBBIFEFHROLEN DD, BHESCER LR E0E
BFEZREITEEDDY, ETORE - KELYWAOBIZT
FAEOIZAT 9 WIS S 5 oK B LY oM EN & LT,
M, CEY, SEEERIHAN, WS, NImERk
% (internal mammary artery pedicle)™ 7 &2 & 2 5 & W &4
Mt FEIRALNTVED, FOHMREEIAR+95TH5.
Ishihara & *i3 1 X COREIHRMETVIZB VT, Bl
ROY B E CIEREFTMBEWIML b oz WL T
b, FREBTONIGEIRFBMKEIZ X 5 Y &5 978 12 13 TGF-
BTN B EFIIEED SNk h o 7.

BUBHE IS T3 EL LM TV 2 IR E 21X
PDGF, FGF, TGF-3 % L3 F&F b OMhb. Th ol
m&@@ﬁmmmeﬁLWih,ﬁm%mﬁwﬁﬁ%mMﬂ
v M)y ADER, MEFESLPENLLOMMBEIIES

OEEIHENOHHR ~, HEMF BN L Tw A
it,womﬁmw%M@ﬁﬂﬁﬁWMWTﬁién,@ﬁﬂ
FHOMMBICERT 2 L & b1, MoMBRFOER LR
ERIZTLRY, LAY P — 2 2R L TWA 2
bR TIEE OMEFH EERO L K AIZE DV RBILT2212
SEENDET, —ouk, NEMBICERICER L 2ol
PRI L RRL, MEHELRETIHWETHY, PDGF,
FGFZ& EXE TN D, fto—2 Mgl idEsEmA Lz v
A, b LG LAKIEIIRIR I A%, =207y —UhE
OO EH Ul M o5, #ER % M &
B EILL T, MEMICLENELRET2WET,
TGF-3 45 DH F T — 2 G+ 5.

Tﬁﬁﬁﬁ%téa%M%%wwWﬁﬁmW%kLfﬁ%é
nizds, B’%T:Ef“zi%ﬂlﬁﬂiﬁéﬁﬁ@kc“ , ESETEE, R, RE

LS FEELHRI Lf\z\é_tf)#ﬂ}ibfhxé“‘”.
TGF-3 ZHfE e b Tl i’I‘GF— Bl~3m3fEE sVl Ty
b, ZDHH, TGF- 3 LIGT-EAH 25000 0K 1) ~7F FC,
PDGF & [a 4%, BEEIZPE - TH/MED o PR & 0 i &1 5.
ZOM, WHEEME, T 88k, ~ra7r—2, NG
PO GEESND, BIBHRIZHE L CEESB R, MEN
EEMMETER T B, Ogawa b *IHHMEIZE T4 b bl <
My s AOEIMZIMLT, TGF—,S’ Zag—4 27470
RyFy, TOFF T AR EDERERET B IEND TR
{, = U wZ R V’l"—'?ﬂ?—%ﬂ)‘\ﬁi’&?fﬂn‘ﬂl’d’é Ji, ISR

BEDI ey —FhEHOTHLEMEL TS, Tz,
RS ﬂTMﬂxﬁim PPN R R O BEGE A B B 4T, A
%H %5 8N D EMEHELRT. ik, TGF- 3 0Hlik

) C)%F'}’r IHEELCELEE wruTvr—-Uhs, ¥
%ﬁif’ﬁfﬁﬂ)%% FGFL &R &b tEZHATY
5% AL, Yangb*® B= 7077 — Y EOHEENSED
BNTWwRWTGF- g5 EHE» 5 b MEHAERIGAFED Sh
Bz &, TGF-p BHESHEM L EE, BEsETWD

U

AREMED S 2 LB LTwd, AERTOAEIYWE4A0E T
S EW 2 FAE TR MR MR 5, TGF-3 HikIZ &3
MEFEIEH S AT D EEZ OGNS,

IS B F O RO Ml B IR Rl T R ) v s
AGHRERH ZBRRICICHT 2R LRAITbRATVE,
Pierce 59 137+ FOHETOEWGEF VIZB VT, PDGFEH
BEBTIIFRE, w2707 7— Y, BHEFNELR 0BG
DR, BHEFMRL CoBMARRI DRI Y, 7TAKE
BAFMBEOEIIPDGF &G LT vABD 2z %
H, ELPIHBOBEPALGNLI EERLE. 1
Mustoe 52 &5 v MEFEOYIPAIE T VIZT, TGF-3 % BHT
P45 L7:5 HEROUBAI OB NI RS HEOH22%EThH Y,
Z OREAERER RIZURABRI N 25 UH ITA FETHEO LN
TmEHEL TV

M%QM®?®W%%ﬂﬁw,%tﬁ% [E LY ENDIE
HARALNB L% -7, Olech H5* o> Mg L
— 7V FCRERCEME 2 KMNICBE L, BE40
ng/ml, #5810 ng D bFGF # K- L, 7HHBO MK
WRRE L 70, MAEFEDRIZED SN ah oo bW L,
L L, [ 77— 712400 ng ® bFGF % &% 558 2 H v,
FHEIL G 2 &, MBS AR RS Sl S8 L Tw
%% Schraufnagel 5% (35 v FEEYEETVIZBVT, #
HETHEMEL ARG Lz A, TGF-« 5 HTEYE
BHIL Y, EHRMETEIRDLNIZLMEL TnD. Al
5 A X x VI EEREIMAET VBV TAHELE
E'ﬁﬂfﬁ’ﬂ’fﬁz )] I'W*"" %W EL, bFGF (iF‘*B‘{ 20 ng/ml #"&

niz@HmHELTNS
BV IEER R O 22 b O ML R TR 5 12 BTl
PHHEL EELMETHL, Wil by b V-TOTY
FREHCOBMA TOOFGEF DR TIE, MMM T
R RAZ A SN TR WA™ | 512 & b Bk iR
EHEDH LN T B, Muﬁoe%z“iTGEﬂoﬁ%ﬁﬁﬂffﬂ
R IE D ST A S N D o 7295, IR % W55 L TGF-
BEIT =4 RTINS S, BT A B T I
&0 BB A RALEA R A e 7 & i LT B, Stompro &
B39 =7 Y AR DI SE TR L, NS T
¢ 7)) ¥ HIZbFGF &£ AL, %@Hﬁkwiﬁﬁ HLTwa.
MR T2 ) Y~ AT 5 Lk % ﬁﬂfwaw
AT Mustoe 52 o fjiEEEEIZL, a9—-7r> -}
IZTGF-B WA S5 S WA I RAE D Lz, Zhnd
EERFER LD, ERROBIRIEH _I»%—%LT R gk R i 4 i
ADEHEE G ENEETH 2 L h s, 3T —4 0 v — MIWA
X, FoET 07D CBICIRAIL, WA REHES T AL

ERBHHLEEZD.
AR R T O AV IS E R B3 4 Al 4 o 35 T2
LY O0HBD, FORKIEHIIIBHRET XEMELLHL.
I3 BFEH (overhealing) 12 & B HEETH L. AT - A
T EER O BRUSHEN L B AR EIR I IS
EREBETER VD, FERTEM SO WHHEILED D
Motz 7 TGF- 3 ERMMERE T A M & ik <
&, B S THILE FET AL EZLATHAET. B9
oﬁ@%@@éﬂﬁEﬁk@%ﬁ@@é Sieweke & & TGF-
X BB ERME L TWVD, - TGE- 3 BRBRENT
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(A A 2 O 240, EENTIERRS S bR
TGF-pli&dw 077 =2, MMM OMBEIZLY, 1
goEge, BEETICOZlLEELH 5™, Mgk
FOBEEEHCE LTIV TL + ARV LETH
5.

& B

m

EXWE BT A TGE- 3 BT 5 o Bl A IR
?;jj%%:l'% —»mm&n HREZATR, B & mﬂlﬁmfgmﬁﬁ
PHWEL, DTOMEEZEL

1. REYETHEROYA nrw)llf lem ¥ 72 ) OFHFIR T IX
TGF-3 2 p @) RS TI3580 %130 g/em, FEIE '7»':ﬁ$’('“li
321£75 g/cmTHh Y, TGF-gixFH TIEEE (<0.05) 28
BhHdEETH o 72,

AEWMETHRE, TGF-pRMRSHRTIEIREYAHITIE
BREHEBRELRICTEDA TV, FRGEHOYEF
WRIEHRELREIRBO N e h o7z, F72, TGF-3 Bk
HIRCIEIRE S8 & i L CH I (p<0.05) WAEIEZEON
ANILEAE N L’Cw“

3. ERFELYAEIZBT 2 58 SRR 5 LA AT &
WT AL, k4l B 31.6%, THH44.6%, 14HEH71.0%,
20HHS89.2% TH V), WRAIMENS0% F CIZmiEHTADIZ1~2
B EE L. TGP- 3 4% 5B CTld W & 88 408 SO B M 3 13 4
%4HH78.0%, 7THH96.8%, 14AH100%, 21 HH100% T
BN, MEFLPI ) AEHEMT IS BE L L CHFE
(P<0.05) I2KRE&CEFEL, #E7HH»S 141 OBIZHHTE &
FUAZE CRIE L 7. AMBIIRE B & 5 TGF- 3 12fHn
THY A EO MG IRERD R ILBO A/

PLEo#HRD L, [E - REXWEHIZBVTTGF-3 0k
xS MBS 2t L, BIBERIERL R D 5 2 & A%EH
ER (AR

il i

WEHZ DM A, Wobh TR A L IR, A& Y F Lol
[ iy . S Y BUF L. E 7o PUR N B LT
TaVFE LAP N EAS MRS, 00 W F, 0%l T
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Abstract

Following an extensive airway resection and lung transplantation, the recovery of local blood flows and tensile strengths
of the airway anastomoses is a critical factor in the wound healing process. Recently, attempts have been made to improve
this healing with various growth factors. The present study assessed the effect of topical application of recombinant
transforming growth factor- 3 (TGF- 3 ) to the airway anastomoses of adults mongrel dogs, evaluating the effect in terms of
the tensile strength, histological observations, and the blood flow of the anastomotic sites. In the trachea, the tensile strength
of anastomotic sites treated with TGF- 3 (2 4 g) was about .8 times higher (p<0.05) than that of untreated control sites at the
7th postoperative day. Histologically, tracheal anastomotic sites treated with TGF- 3 were completely covered with ciliated
epithelium, whereas no ciliated epithelium was observed in the untreated control . Also, the density of microvessels was
significantly higher in TGF- 3 -treated anastomotic sites than in the control anastomotic sites. In the left main bronchus, the
mucosal blood flow at anastomotic sites was determined by laser Doppler velocimetory at various periods after the operation.
The mucosal blood flow of control anastomotic sites recovered very slowly and took 1 - 2 weeks to recover to 50 % of the
preoperative value. In contrast, the mucosal blood flow in anastomotic sites treated with TGF- 3 showed very rapid recovery
and reached 100 % of the preoperative value between 1 and 2 weeks. The wrapping of TGF- 3 treated anastomotic sites with
internal mammary artery pedicle and parietal pleura showed no additive effect on revascularization. These results suggest that
local application of TGF- 3 to the airway anastomosis is effective in stimulating early bronchial revascularization and wound
healing



