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Adhesion Prevention in the Dog with Sodium Carboxymethylcellulose
and Low Molecular Weight Heparin

Young-sam Kwon' and In-ho Jang
Department of Veterinary Medicine, Kyungpook National University, Taegu 702-701, Korea

ABSTRACT : This study was carried out to compare the efficacy of sodium carboxymethyl
cellulose (SCMC) with the combination of low molecular weight heparin (LMWH) and
SCMC for the prevention of postoperative adhesions in the dog. After laparotomy, abrasions
were made on the surface of ileal serosa in 17 dogs. The animals were randomly divided into
the control group (N = 5) which received no treatment, the SCMC-treated group (N = 6), and
the SCMC & LMWH-treated group (N = 6). Hematologic values were monitored before lap-
arotomy and 1, 4, 7, 10 and 14 days after laparotomy. The location and score of adhesion
were assessed at second laparotomy 3 weeks later. Although the mean adhesion score both
in the SCMC-treated group (7.17+1.17) and in the SCMC & LMWH-treated group (4.50%
1.38) was found to be significantly lower than that in the control group (9.40+0.89) (p < 0.01
and p < 0.01, respectively), more favorable adhesion prevention was achieved in the SCMC
& LMWH-treated group in comparison with the SCMC-treated group without any hemor-
rhagic complications (p < 0.01). This study could conclude that SCMC & LMWH are highly
effective in prevention against postoperative adhesion in the dog.

Key words : dog, sodium carboxymethylcellulose, low molecular weight heparin, adhesion preven-
tion, laparatomy

M £

2 Ao geNPozA asm oA,

e BYAOR oz YAde TN o4 oMIEY 3N AW B3 2 BIL
o ERdold] YAHE HRAA EE 494 2 oFo1d 4 ddkw ek 484 K3 WA
TR, Z, Sh¥, UG HE FAMPe) AP BN ARoMEI A Aol fibring AASHH @
AR FA BFUeo] Yoldomm WBERY AUk ARA FRe B FIAI} Belskes

Z719} fibrino] T FE S HEo] gy
AAfotAlE A, collagen HE 8|1 =4 @A
Aol A2 permanent fibrous adhesion®]
o shac

Holz% ¢Jstd &3 AL thadt 22 whie
2 AL hssda sl A, 7] GFNkS
I 3 olF e HES ZAAIRIOEA, A, 4
£9 §1E AAAFCEA, AA, fibrin FJEE A

!Corresponding author.

50

fibrinolysin®l] &3l 7438l F3M|E 9 plasminogen
activator activity= plasminogens 374 §352 o]
U= plasmin®.Z HAFA)ZICE =432l plasminogen
activator activityl] Zgro] ¢J-8 7% fibrinous net-
work7} Adfrotdl el s ARzAHS TS, 8
T 23T BEo] Y1Est dojut o] wAgt

e F FEAPEAE 93 toks o] AT
HAok 223 HHEL Ot 77, 99 A
Aol Auhg Fo O8n B3N HE Fo) Uth

GRES AP 229 GFVSE )



7Rell ] Sodium Carboxymethylcellulose$} Low Molecular Weight Heparin(Fraxiparine®)2] -f-2HHF<] & 3} 51

Ay 2AEFRA9 fibrind] 7)ESE WA 7]
=& drh

Sodium carboxymethylcellulose(SCMC)=  cellulose
NN Fxd 849 FEACIH, 4, vE 2 oA
el de] ol 8dla Jom FEAe Fidia
] goltt. SCMC £ x| ashs 59
12 BHo] e Roz HuHUY?. FAo] &
F5 A4S 1H1E EeAie sYel Uk &
o 3] FrEo] Aol AFAZre] o
o} SCMC 894(09~3.0%)%] E7H F47} ras™*™2,
rabbits***, dogs®, ponies’® ¥ sheep’lA & &
TR AL Jrkn BaEdt SCMCE $8%
g3 B35 9o fibrinolytic activitys 7FATHL
FPom SCMCS Low molecular weight heparin
(LMWH, Fraxiparine®)2] W82 o]5o] 7IX& fib-
rinolytic activity®ll <3|A FEHIRARI} ZE QL
=TT 2

Heparin FR2314-2 4w 53-8 A8 ¢x
A+ E8v 382287 prothrombing] thrombin
o229 HFL WA T3 A plasminogen
activator activityE 2% Ar53F] fibrinolysiss 57}
Aoz FEAET ) ok BuEQope
Heparine antithrombin M=} 7 serine esterase &
& FTMIAAN SE AAToZN HRIHEE
IMNANE fibrin FFE TAAIITP =3 239
plasminogen /4% &7}A1# fibrinolysisE Z71°A|
7] plasminogen activatorE #H13R= macrophagesS
A=, Lehman 5%, Knightly 52 2 Fukasawa
THE o9t e FAgoz #AS HRFTL Bu
3199 Gt heparin® oxidized regenerated cellulose
(Interceed®)2t A Al E7)SoM= AMR3 u}
Bi1=3

LMWHS 7|&9] heparing FibA]dle] 4 2
AAge AAZ 3E A% (antithrombic activity)? A
ARFEel w1 AEHH wrvt 29 7|12
heparin®} ¥laA] 8 @A) Avin geiA Ao,
7P Egt R3ge 849 4%, €3 amino
transferase ‘¥ TR AL So|t} Salicylates, no-
nsteroidal antiinflammatory drugs(NSAIDs) B! fticlopi-
dine AAl= 8 ATE 27 A & emz 7}
Stk W88 Tsjo} Itk LMWHE unfractio-
nated heparin(UFH)X.t} QA st E#Ho|m? fip-
rinolytic effect= UFHE T w31 £ & 24A1747}
A BIE AETE Zlo] o YHATE B3
SR P

Korean J. Vet Clin Med. Vol. 16, No. 1, 1999

getA] B AP s AFEER A 3%
o £3& F=3 T 1% SCMC €9 B7h) &
E543PL v} LMWHS} 1% SCMC 898 &
FARE o fFEFEA RIS} oduE Fai) |
£ o} Bz} AAEHr

&
bl
5}

Nz o wy

HHSE

AFo] 25-42kgolT, AR P ABA 17F
£ 753 oMPHE(DHPPLYS AAIS & 23 H9Q
HeAS-S AASET B IIHE ol B3 2
STINR IS AFFANRD. AYAL 5
T, 65, 674 3 T2 Yrox Zz}h thRF(con-
trol group), SCMC AXT, SCMC & LMWH A
TOE ARSI

SCMC2t LMWH2| F=H|

SCMC ¥ (Sigma Chemical Co)S ZFF-Fol =
oA 1% SCMC €98 TE F 121°Co)A 2087
IAF7IEATAIA AHESI LMWHE Fraxiparine
(Sanofi Korea C0)2 2 A|TFI e FAKIE o]
23ttt

FERT SCMC, LMWHS| 50§

Fe A A7 A F ER AN gL g
3l povidone-iodine®} 70% alcohol®Z A3+ F &
Za o] $£ARXE Sl lactated ringer solS
T3, xylazine® ketamine AWFA}S}e] nlEH
£ 53 § ketamine 2 nHE §A814th. §F
e B9 A5 g F 288 Aol 3
S sk & FREo7 10cm PEHOE 579
iIXlem® AL 103 52 AL Fol FNZ
o] F1F JeEE e e ulz2Fd)
T o FEIAAE F93kx] ggten scMC
HHZolle B catheters A8k 1% SCMC £
HAE AT kgD Tml TYINYI, SCMC & LMWH
HAA = LMWHE AHF kg@ 2500U AXa IC
0.1ml) FY¥E F 1% SCMC &9 AZF kg &
7ml FYIFAT 1 F HTE FYI) hYes B
7 Hsk.

= T XX[e} gy mo|

=
TE F 79 T FE79E povidone-iodineSE



52 A -

19 Azt 2 F 01, 4,7, 10 2 1495 Y
AFHs AFETEA7(HEMAVET 600°, CDC
Technologies Inc)& ARE-3l] FWMIFR FHHPY
F, @784 9 FHLHTE SHA

o

el Wt

TIRE FE22E 33 %
AEES AAEK 3ol F4E
wET. FHe] Hxdd i Hew

=
J—D L

a9z
9% 2 H=§

R = Heidrick

o] A3 BPH-E 3-8-31 no adhesiondllE 07,
filmy and/or thin adhesionol= 12‘:“]% )3 dense
and/or broad adhesiondll= 232 SRt o8

shof ool SRl T4E ReAE § 1 PAS
el F FAHFE AT

SIS 24

A A= T+ AT A (Meant SD)E FA131]

on, Zr #3t §94d AL Student's rtest2 FAJ
3t
4 3

ENE

NolA E7h) s fEst & ATdA e
T 1d HuAE ‘/}E}Lﬂﬂ‘:}ﬂ' AR} Fraste A4
o2 &= AL HIA, = F 749Ad ¢
= A FH2 ﬂﬁgﬁq(Table 1.

XY

MeliA B AE FdA F ATl /9
Al Wk JehbA fsith 27 SCMC &

LMWH HXoM % F 49714 248 F 1
o|F Aoz FHEI= AHILE HIT SCMC HHA

Table 1. Changes of total WBC count of blood in artifi-
cially adhesion induced dogs
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Table 2. Changes of total RBC count of blood in artifi-
cially adhesion induced dogs

SCMC &

Control SCMC LMWH
Pre-operation 6.72+0.27* 6.70+0.26 6.891t0.41
1 day 577033 6.96£0.87 6.39+0.56
4 days 5821051 6.81%£0.60 5.93+0.61
7 days 6.67+£0.29 6.871047 6.62+0.66
10 days 6.50+£0.25 6.6910.22 6.79+048
14 days 6.58+0.16 6.67£0.19 6.70£0.55

*Mean+ SD, 10%ul

Table 3. Changes of PCV of blood in artificially adhesion
induced dogs

Control SCMC SI(,:1\1>I/[VSI-(I& Control SCMC Sfl\ltl/[\’c\:ll-‘l&

Pre-operation 11.82+0.73* 11.08+1.39 11.07+1.31 Pre-operation 41.56+1.00* 40.40+2.24 41.5311.44

1 day 19.86+2.98 18.98+298 18.45+3.94 1 day 38.90+4.29 39.97+6.90 39.92+3.79

4 days 14.92:+1.66 13.20+2.84 15.90%5.08 4 days 36.84+3.27 38.08+3.74 38.90%3.05

7 days 13.14£1.23 10.53+£1.36 12.05£2.52 7 days 4048+1.75 39.82+2.89 3922+2.65

10 days 1224+071 10.03+1.74 11.75+1.38 10 days  40.26+1.42 39.08+1.69 38.03+2.06

14 days 12.00+0.62 10.77+1.19 11.38£0.80 14 days  42.24+1.13 40.72+3.11 41.17+3.02
*Mean= SD, 10%/pl *Meant SD, %

F=RdTATgEA, A6 d, A3, 1999
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Table 4. Changes of total PLT count of blood in artificially
adhesion induced dogs

SCMC &
Control SCMC LMW
Pre- 3174044812 323.50425.78 312.17+ 1391
operation

1 day 316.80%£27.47 305.17+37.37 162.50%42.30
4 days 262.40%51.89 309.00£52.71 194.17+31.38"
7 days 316.60195.94 316.33147.06 276.50+47.04°
10 days 314.60%63.07 326.331£33.19 300.00£37.58
14 days 298.00%34.00 337.50%23.33 306.33£39.91
*Meant SD, 10%/ul
p<0.01, #p<0.05 compared with the control group

Table 5. Postoperative location of adhesions in ileum of
dogs at 21 days after operation

Group Location of adhesions*
$-S SM S-O S-PP S
Control 7 9 7 2 -
SCMC 10 7 13 - -

SCMC & LMWH 2 6 16 - -

*Location of adhesions: S-S = serosa-serosa, S-M = serosa-
mesentery; S-O = serosa-omentum, S-PP = serosa-parietal
peritoneum, S-I = serosa-incision

ARTFL 67H] RARERS 30wENA 3o
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B g cH(Table 6).
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Table 6. Postoperative adhesion scores in dogs at 21 days
after operation

Total adhesion score
No. of

Group gs used  Individual Median
score (Mean=*SD)
1 10
2 8
Control 3 9 9.40+0.89
4 10
5 10
1 6
2 6
3 7
SCMC 4 3 7.17£1.17*
5 7
6 9
1 4
2 5
SCMC 3 5
& 4 9 4,50+ 1.38*
LMWH
5 6
6 5

*p < 0.01 compared with the control group
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