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T3 Bl BFAe Ade] Hi¢ F
a3ttt ol 3Aql F¥AE ¥ 4z, WF
ol EalAY FolAA ¢teor HAFEIHI Az
vl g olefof drh g 2Aukgo]l Hx
AAF FAol Az Aok st FHul
S5 FRAFEFE oA G Aolhek
'D]«' 5,7’10’14,18)

olg13 Ao 7 AT LFAE A3
Aste] Be AFUE AP H §iek. Sewell T
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ovine catgutg ®] 2 = ol =z o] F B3
Aol g 22ubg& Hrtste Aol HAH
Postlethwait'® = v 44 B3
silk, cotton, polypropylene,
dacron 2 teflonA ] dacrong &7} E4oj o]
A8t} w]zd u} nylone] &3 z=Aukge] 7}
A Agctz B3l . Bergman 5¥& E7|
9 AFEFo A chromic catguts} polyglycolic
acide] W g =AW-&& ulx ut polyglycolic
acide] A ZAWFo] Aoz Radg=m,
Mbiuki® = A9 Ao A catgut,
polyglactin 910 ¥)= 3t v} nylond] 2 =3
whg-o) 744 A=, catgutz} polyglactin 910
9] zAgg FASa 3o

Surgical catgute B35 F&d] o] &
T FHAR AHEE o] gkt 5P

2y HZ A2 54 EA polyel-
actin 910, polyglycolic acid So] A= e

= on |
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nylon,

multifilament

nylon,

o o] & Surgical catgut®.c} polyglycolic acid
£ o o] AgdE FA AP

A ZAtA wkEF A 19 £44 &= chromic
catgut& AF83te] gken polyglycolic acid 3
nylone] W@ 2w A7 ¥t 9. w2t
A AAE BFFY A19904 Akl o
& 249k 2AtnA 949 A1HE A
A F 2dA o ALf5lo] L chromic catgut
3 A2 ¥4 FF4 BTAL polyglycolic
acid(Dexon®) ¢} u] &4 ¥-g41Q! nylon(Ethi-
lon®) 22 98.g B3tz o5 FRA At
A1gge] 24ueE AAA 22 vla AAst
Kt

Mz 8wy

MBESE - AFFTER 1~243, AF 12~15
kedl 44Ao2 AAddn 449 A< 65
% albendazoleg 7AFFo3td 71AF & TA3
2 357 ARE F ARel Agasch,

SE N B8Y d4d] ALY T A
23 EgaE chromic catgut(Societe Steril
Catgut), polyglycolic acid(Dexon®, Davis &
Geck Inc.) ¥ nylon(Ethilon®, Ethicon Inc,)o]
Ak ol FFAY ZVlE 2—0% Fov, &
9 7 B{gade] 2FY atraumatic half
circled taper needleo}$l =} (Table 1).

Sad  AFFES 297 AN F FF
A5 8% Hx £5% F streptomycin 0.04
g/kg3} penicillin 70,000 IU/kg & Z&FA stz
t}A] xylazine hydrochloride 0.3mg/kge =&
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Table 1.

Suture Materials Implanted in the Rumen Wall of Goats

Diameter(mm)

Sutures i T
Sutures Needle Raw material Trade name
Chromic catgut 0.3316 0. 5570 Serosa of beef intestine Catgut
Polyglycolic acid 0.3618 0. 8588 * Homopolymer of glycolic acid Dexon
Nylon 0.3221 0. 6036 Polycolic polymer derived by Ethilon

chemical synthesis

FA ste] 108-F £ok% 2% lidocaine hydro-
chloride Iml/cme 2 3 v} 3 F 7 &atg o
A1+ Zo] 15emE F A7) 3te] chromic cat-
gut, polyglycolic acid & nylone & 27+ 5cm
74 & F3 A% Lembert 23 o2 15 2%
T @ & 598 <42 Cushing FFHoE 2
2 23g 34, £ T oo streptomycin
0.04g/kg3} penicillin 70,000 1U/kgg 547 &
§3Abskglh,

& F7, 149 YA A7 Fobeld A

B3t A 1999 A4 FPAE FAoE el
2442 AR
TRl Wit 5% ¥ 7, 149 A

AATL 2AARE 10%F4 formaline] A3
% stetde] Eofdte] 44mA A& wlEo] hemat-
oxylin & eosin(H & E) 94% sldch. B¢
99 ZAg HAE 409 A okl A 23
ov, 3RA Fdo 129 9FALY £
1,0000] Al okl A A|Alele Z HEE AEdz
Sewell 59 Wol @eh 24439 A=E 4
234 th.
Z2 1

a0 A19¥E A8t chromic catgut,
polyglycolic acid 2 nylon ¥-3Al= Z3a F
7, 14 R 2194 #FF AL g A
(Fig. 1~8, Table 2, 3 2 4).

*E F 74!

Chromic catgutd] F#dE= F5x9 FFo
FYSY 2, TP A 2L 42
1.364+0.11mmY 7., &A= oF 10% AE7)
Frsel gl BFA FdhA AFAEY
& WA, BFF, AfoAZ 2 AP
£o2 vepstioh(Fig. 1).

—_

f

Polyglycolic acide] FHol+x w3 A9
FZol FFHG 3z, FHA Fi 2F4EY
AL 0.91+0. 10mmP 7, EFAE oF 20%4
=7 FEoch, BA FHAA dFARZ
T AT 1A B%er AfoliE, 3F
T, AdsFe) ol ek (Fig. 2).

Nylon®] FHoje v|ofgt HEo FFo] I
A5 xz, ¢4 Fie 2AuEe AL
1.0910. 12mmy t}. B-#AL FHY FFAEE
74 ol A4" Axe ARotNER R 2 o
Loz 9L AExE AT foH 3574 ¢
gt A} (Fig. 3).

=% 4Y

Chromic catgut F¥dl & v| k3t A x o] 5
o] A2HY =z, A FH 2Akge A
2 1.03+0.13mmA 7, A= A AN
30%A =7 FFHAAT BdA FHY FFA
T dAA3] FaHded 53 15T A4
Fo Zart AAGE e, A5uHSAZE 7
A o] A4 AXE AfotAZH = A4,
37 #9909 dotE e Az 24
F9t dAAA X} 245 ARH o (Fig. 4).

Polyglycolic acid F¥oll & w)$- =]efsl AxX
o F%ol ABAYZ FPA Foe 2ANE
o} AAL 0.8940.06mmPA 2, EFA WE A
fzAo] FA8 Eo7 EdAe 44Ut
A3 e FAS Holm dstt, IFTF E A
AF7 BFA Aol th A g5l gl Aol
FA59 7 B F50%F 57 FTHA .
B3 a9 gFAEE 7}7& ol A A
ZE AR EG e 2 g2 AT glov
3579 dotE F ;qu TAT9 38
AAZE A9 AR FAHI=E
o}(Fig. 5).

-300-



Table 2. Number of Cells per Immersion Field
Surrounding Sutures in the Rumen Wall
of Goats

Days postoperative

Suture materials Cell type

7 14 21

Neutrophils 32 17 4
Lymphocytes 5 3 4
Fibroblasts 31 34 28
Macrophages 51 23 37
Neutrophils 14 7

Lymphocytes 3 5

Fibroblasts 33 32 22
Macrophages 46 21 23

Chromic catgut

Polyglycolic acid

Nylon Neutrophils 9 6 1
Lymphocytes 5 4 2
Fibroblasts 35 19 21

Macrophages 33 14 20

Table 3. Diameter of the Inflammatory Response
Area to Suture Materials in the Rumen
Wall of Goats

Days postoperative.
Suture materials

7 14 21

Chromic catgut 1.36+0.11* 1.03+0.13 0.84-0.05
Polyglycolic acid 0.91+0.10 0.8940.06 0.7740.07

Nylon 1.09+0.12 0.863-0.11 0.68-0.07

*: mm.

Nylon 8= %] A9 AAHAA Gt
Z, FA FHe ZFwgo AL 0.8+
0.11mmgch. B3} F39 dF9gATE A
ot E, AT, IFF, dF Lol
(Fig. 6).

TSEFE 21

Chromic catgut®] F#lo= v]gdt AEY
Fo] FASYx:, =AY AZL 0.84+
0.05mm$I 2 E-FAbE wi$ FA =HF =] 7
A= e ez deon A eA
E AT, EFT 9 3T o g5
A9z BFAE % 50% Aot FEEL.
A FHY AFAZE FEF 798 A
A ZaHR o AT A foltAEE ofF
= @gter 2579 d9FE S A%z &

AT GYAAEE A ALKHA
(Fig. 7).

Polyglycolic acid FHolx FFo] A9 A
HA ggen 2AwEe} A7 L 0.7740.07mm
A, 7H7H AfFE AF2H oz Ao glon
AfAeld s A4T, AstF 4 EFTI B
A&5 oA BFAe J1A3H e F4E
el gles o 70% A=A F4E A
Al FHel g FAEE chromic catgutOH/ﬂ-Q]-
7ol A A ZAa=d ot AT AFotAl
ZE oM ggten EFTS ddTE ¢
Az TATY EANLE A9 A8dA
%%t (Fig. 8). '

Nylon F#o]& %] AAHA Fkom ¥
4 e E WAL FER ARRAoz A4
o gifen 2Au-Ee HZ L 0.681+0.07mm
95, polyglycolic acide] A8} <] A-Fz274
o] BFAUE FAH Eolste FAL v
A Fge. A FH AFAZEY g F
%3219 9 polyglycolic acide]| 9] 4% AE
o} o3 fAstgle.

el dolq AT S BYA Fo
zAuge AR o2 ¥H do3 FHAA
zAwge AL Table 48} o F FEF
790 A chromic catgute] oj§ ZFAWEE 6%
o2 gAsg s, polyglycolic acid ¢} nylone]
Ji 240LL 45T FEEQE. FEF
149 6) 4] chromic catgut®} polyglycolic acid?]
zAurLL 45Fo2 FFEF oY, chromic
catgut 2.t} polyglycolic acide] =3 ZAulL

Table 4. The Over-all Grade of Tissue Reaction to

Suture Materials in the Rumen Wall of
Goats

Days postoperative

Suture materials

7 14 21
Chromic catgut 6 4 3
Polyglycolic acid 4 4 3
Nylon 4 3 3

* 1 Over-all grade was obtained by the method of Sewell,
Willand, and Craver.
3 : Slight to Moderate.
4 : Moderate to Marked.

4 : Moderate.
6 : Marked.
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o Tha Ag e =& nylond] g 2ANLL
P

ulet Wz FE559ch. £43F 219 & chromic
catgut, polyglycolic acid @ nylone] & =3

Hee BF 35Fo2 ¢ WA FEEgH
(Table 4).
o g
B A4 R} SoRe B,

l
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Aoz eyl 3T A9¢ YSHE
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FE A AN FE87]d 33 JHgo] Yo
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T 5 A.® catgut AEF A FE
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2 o9 et % polyglycolic acide -Fd 3ty o3+
71 4z AL AedA F2A &=z silk} catgut
3 AHol =}, 351510 g nylone zAul
S AA oz, 2AYAA FFo] o9
A=, dFAFAE A3s A Gt B

2 AfelA 234459 F7-& chromic catgut
ol A FEF 79l 1.36, 14¥ 0= 1.03, 214
d & 0.84mm¢] 3z, polyglycolic acide] #3-$¢:=
TEF 7960 E 0.91, 14¥6]1%= 0.89, 21900 =
0.77mm% 32, nylonol A& F¢F 7944 & 1. 09,
1490 & 0.86, 210 0.68mm= A 22 4k-2-

). 2] 7L catgut®.t} polyglycolic acid$} nylon
o Al Agkrh, Postlethwait 5% nylono] 27
Hhg-o W9t Avtn Bedtg es o} polygl-

. yeolic acid¢} nylon-g 7,}«;3 Fol A 3heA B

ALE-9] antibacterial agentsZ A A3tr] wE-Ql
Aoz ¥WH.”

2 AYA AST A RS FEAES 2
= chromic catgut® %3 7.%101] 10%, 149 o]
30%, 219 50% A7t F55glet polygl-
yeolic acide &5 794 20%, 14% ¢l 50%,
219 70% FE7 FFE . o] A& catg-
ut® e} polyglycolic acidz} o w2 Hx2 F<
drtE Bergman F¥9] Bzl XA F
FEE AT E Sewell £ 9 Craig 593 o}
& Aol7k Aged ole E5% 246 wE
spol 2 e,

B3 F9 A4H AFAEE 2R FE
F 79| chromic catgute] FHolA HFLE
AZF AT 5T 2 AforAzst gk
on st Fg = polyglycolic acid 39
AFAZE AT 35T 2 49T AR
29, nylon FHANE AfetAZ7 A B
%z AATFE 2 hgeled EFFS dst
T A

ol 2-& AL catgut FHo= IF T B
b= H81,18,200L polyglycolic acid FH o=
377 AR 2% g nylond] FH e
£ 35T A7t Ak 26 Es)
o A g},

T F UYdE AuAez 4FAEN 4

33 zradtgon AtA FFAe FHAA
A Lot ZE7 A 2gtes] chromic catgut F
HolE oMAE ZFT7 dF FEHJoY
polyglycolic acid$}d nylon ZX o= = A 325
93 t}. Echeverria @ Jimenez® @ Eilert 52
FEF Azl BAAEHAA FHALFALN A
=}tz 3}g 5, Echeverria @ Jimenez® = 4%
2 1494} chromic catgut FHAAE ZZ2F7}
ot EA13HE whe polyglycolic acid 4 o A
' 35T 7 EAT%G2 2oy

FEF 214 = A" FF/A FEAA B
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AfotA 27t F2 A ERE. o] AH= 4
ql%gl 1—,2 3'6’8’10 13 19,25)‘9]_ o‘_l;'(’lg‘l_r/}.

2 A AE Sewell 5292 uyo] wiet =
g Ao ok $EF 7, 4 Y 299 2
Hu3e nylono] g ZAukgo] A% oz,
polyglycolic acidel] =3t ZZFulg-2 FFxojg
o0 chromic catgute] =3t zAulgo] &
et

o] AL 4% 794 catguts} polyglycolic
acidF& Aoyt 2 o]l & polyglycolic
acide] 23ukge] ¥ At RuPe FEF
5~10d o] polyglycolic acids} catgut®c} 232
ko]l Aot Bx? a8 n g AedA ¢

€T 6URE 4027k FA A5} nylono] o

g ZzZutgo| 7}A <FEz, polyglycolic acid
of 93 z=Autge] FFEolx, catgute] 9T
zAgkgo] 713 A3lte L& FA59

o

2 A Az mol FF A1y ¥
ol 2he] A polyglycolic acide} nylon £-gAt:

chromic catgut -‘g—%}-x} Xk 24 dlgo] A}
E AE & T AU

g B

A0 ArYE 453t chromic catgut,
polyglycolic acid 2 nylon 2§z 77 B3t
Sz o] E TFAt) T 24 5 F 7,
14 2 219 A W A3t

B-3gatel e FL3F EAZE AT, 4

frotAlZ 9 35 TReH, 459 dat9 I

ol A, EF T AFL F53] o=z
& AEEL AA3 Fade AEE Y
At

zAu-gS) AxE BRAte FH we &
ol ALk, FEF T4AY =S A=
+ chromic catgutol] A 713 A8 7, polyglycolic
acids} nylond] 4 552 vehgteh, 5¢ &
15 2194 A BgAel dg 22w
<9 A= & Ao/t A+t

Legends for Figures

Fig. 1. Tissue reaction to chromic catgut in the rumen wall of goat at the 7th postoperative days. The

predominant cells around sutures are macrophages,

neutrophils and fibroblasts, A few lymphocytes

around sutures are infiltrated. Hematoxylin and eosin stain(H & E), x40.
Fig. 2. Tissue reaction to polyglycolic acid in the rumen wall of goat at the 7th postoperative days. The
predominant cells are macrophages and fibroblasts, A few neutrophils and lymphocytes are infiltrated.

H & E stain, x100.

Fig.3. Tissue reaction to nylon in the rumen wall of goat at the 7th postoperative days,

The predominant

cells around sutures are fibroblasts, macrophages, A few neutrophils and lymphocytes are infiltrated.

H & E stain, x100.

Fig.4. Tissue reaction to chromic catgut in the rumen wall of goats at the 14th postoperative days. Macro-

phages and neutrophils are decreased apparently than those of 7th postoperative days.

The suture

materials are fragmented. A number of neutrophils, lymphocytes and fibroblasts are infiltrated between

the fragment. H & E stain, x100.

Fig.5. Tissue reaction to polyglycolic acid in the rumen wall of goat at the 14th postoperative days. The
predominant cells around sutures are fibroblasts, A few lymphocytes and neutrophils around sutures

are infiltrated. In growth of fibrous tissue between individual fibers is prominant and a moiety of the

suture materials is organized. H & E stain, x100.

Fig.6. Tissue reaction to nylon in the rumen wall of goat at the 14th postoperative days. The predominant
cells are fibroblasts and macrophages, A few neutrophils and lymphocytes around sutures are infiltrated.
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The sutures is beginning to be encapsulated by fibrous tissue. H & E stain, x100.

Fig.7. Tissue reaction to chromic catgut in the rumen wall of goat at the 2Ist postoperati\_re days. Neutrophils
are so decreated that there are infiltrated slightly. But a number of fibroblasts and macrophages are
still infiltrated. The suture materials are fragmehted and organized. A number of neutrophils,
lymphocytes and macrophages are infiltrated between the fragments. H & E stain, x100.

Fig.8. Tissue reaction to polyglycolic acid in the rumen wall of goat at the 21st postoperative days. Neutro-
phils and lymphocytes are rarely infiltrated but many macrophages and fibroblasts are still present.
Each filament is encapsulated with fibrous tissue, A number of neutrophils, lymphocytes and macro-

phages are infiltrated between the filaments, A moiety of the suture materials is organized. H & E
stain, x200.
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Tissue Reaction to Chromic catgut, Polyglycolic
acid and Nylon Sutures in the Rumen Wall of Goats

Keun-Seung Ahn, D. V.M., M.S., Tchi-Chou Nam, D,V.M., M.S., Ph.D,
and Chang-Kook Cheong, D.V.M., M.S., ph.D.

College of Veterinary Medicine, Seoul National University

Abstract

The each rumen of six.goats was incised and sutured with chromic catgut, polyglycolic acid and nylon.
Tissue reaction to each suture materials was observed and comared at the 7th, 14th and 21st post-operative
days, The predominent inflammatory cells around suture materials are macrophages, fibroblast and neutrophils,
A few lymphocytes was infiltrated around suture materials. Infiltration of neutrophils was rapidly diminished
but infiltration of macrophages, fibroblasts and lymphocytes were persisted,

The overall grade of tissue reaction varid by suture materials. At the 7th post-operative days, tissue reaction
to chromic catgut was most prominant and that of polyglycolic acid and nylon was moderate, At the 14th
and 2Ist postoperative days, tissue reaction to each suture materials was not greatly different,
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