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Changes of Synovial Fluid Cytokine
in Anterior Cruciate Ligament injury
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Purpose: The purpose of our study was to determine the concentrations of cytokines in ACL deficient knee, the changes of
cytokines from injury as the time progressed, and changes of cytokines after ACL reconstruction.

Materials and Methods: Twenty-five patients with ACL-injured knee were enrolled, Synovial fluid lavages were collected at the
time of surgery. Before surgery, twenty-five patients were aspirated synovial fluid from their injured and uninjured knees. Twelve
patients were aspirated synovial fluid after 9 months postoperatively. The samples were analysed for IL-18, TNF-a, MMP-3, IL-6
and TIMP-1 using ELISA.

Results: The IL-18 and TNF-a concentrations were below detectable ranges in all uninjured knees and ACL ruptured knees. There
were no significant difference between the mean concentrations of the uninjured and ACL injured knees for TIMP-1 and IL-6. The
mean concentration of MMP-3 in ACL injured knees was significantly higher than in the uninjured knees. In the 12 cases after 9
months postoperatively, the mean concentration of MMP-3 was no significant difference between preoperative cytokine levels.

Conclusion: The concentration of MMP-3 was only higher in the ACL injured knee than uninjured knee and no significant change
was examined after 9 months postoperatively.

KEY WORDS: Anterior Cruciate Ligament, Cytokine

N 2 4 F =4 wsle) e Y] <A YA ke, &

YA ) WhEAR ojght g QI8 A AF9] £AF k) 9

Hawkins 52 A8 A1z} Qlof &4 2xje] 40% ©)Ake)] E 3 U ol xpHal ol B g e] o4t Fo = s
A 7~1149 o] sk WA AFA A} E]3AY sl Skl Ago] APl B wE gl o v oely A8 Alx1el)
o2 223} v} 92, Noyes 502 A 4A} ol &4 3 ARee T3 S8R9 ] 35T BH P2 Ao
olabd o whsl= E|HA) DAY =4 U} A7) o 2|8 A28 95l 28y Ferreti 5% Daniel”
Hi el )34 i} 15~209 A E w2chy R ol &8t A% A Ad) AL Tl SRE) QA
t}, o) AAuk Az} Qlof £} 3 EMA A o] whlle] B4 3 E7 Folx 50~60% FRFNA B4 gh o) Ay
Mo g fo3l ZrHEtks R uSolg, A Azt Ay & Mo ER3en, § 50L& At 27 o4 A
AAE I ADE 109 FA F 419%004 B FHdo) A3

Rk B3 u} Qieg o) ¥ Q7ES W AlA <) &3

* Address reprint request o F 71AAQ F9 ojelox ¥A AHGE = fE
Whan-Young Chung, M.D. &9lo] & 4 U2 A m=H %}
Department of Orthopedic Surgery, Konyang University Hospital " {9 3 Slo] ¥
685 Gasuwon-dong, Seo-gu, Daejeon 302-241, Korea WA B Wl Aol =70 A8t DA G A
Tel: 82-42-600-6905, Fax: 82-42.545-2373 W AFE0) AYPE)o] gren] o Ae = P4 P

E-mail: hy0707@unitel.co.kr


mailto:hy0707@unitel.co.kr

CHBMRIE A as x| &l 11 A H| 1 & 2007

Aol Foles THGY] A ekt el 2rllEel
PBds]o ivh RuE| 2 vk, 2y g Axp A &4
F Aol E7iqle] W e Aj A7y Ak Al A AR
F so)E7lle] Aol gk A7 APHLE Al vt
Rew upehs] & A7) B4 A A} AW S F 8
W RolE511e FEE FAFZA A Aat A &2
A AE A Aoleviele] M 9 44 F A7) whE
W3}, A AR AW Qe Fo W3 55 S48RA) 3
yilo s

oy X YH
1. 13 Chat

2005\ 3¥ 3¢ 20063 8Y71A] 24eNA A B} A
AEE AT B2 F A AAE Ad HF &4 A5
250018 o sjglon], HF AL 35.64(17~694),
dar} 1520, o7} 103890} &34 44 T E7A Y
P A7k 24.6(1~132)F oot 1% A=} Qo) AAe
A FAA o2 AN A FHE FsiPen, A &4
2] A% & Quterbridge el 93 EH3932,
Outerbridge stage 0°) 22¥), stage 1°] 28}, stage 27} 1
el ) E2Z o2 Ak A} Qo) S0 WS A5 &
DAL B g el g xF o st 23 oNUA S
3 g Zo) gl 1289 FxlolA AR A=) elo) A
& A9 B4 BAL NI e A AR
3}gic},

2. 8M AR H EH Ay

1) fHE L) AHH

A 4z} A AAEA] FEANA v F 2% &3
o) 5 mlg] M) ALLE T F 103 £FH £F I ¢
T ¥ 22 e NS At A A1) QY
EXZe] g AHE FF £F U HESET X F Qo)
4L S A AL £ TR LT A3
Aok, A3 ARBAL 4,000 rpmA 10847 LA 225
Az ghg- 1.5 ml tubel) 5:5k0] —75C W52 of) B33}
A},

()

2} 1L-18, IL-6, TNF-a¢, MMP-3, TIMP-1 =X] Bjup&E 2|3t
ELISA
ELISA (R&D system, Minneapolis, MN, USA) kitE
A& 3 9 2 quantitative sandwich enzyme
immunoassay 'S 0| 4319} sampled -75C 4%
2o B3] FA AL J2 oA Ho 2-8-3}7, standarde
$1A serial dilution ¥ S ARE-3t%ith. MMP-39] 7

$+ HiE 25 AH-3e 131 sampled 1/508 343}
sample & AF3L9}. 4T 2+E 96wellS AYo] Assay
Diluent& Z7t¢] wellell 50ul® YZ(L-6, MMP-3,
TIMP-18] 7% 100ul, TNF-¢=50ul}, sample¥ stan~
dard solution® 200ul ¥ (IL-6, MMP-32] 7% 100ul,
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Table 1. Mean synoviat fluid concentrations of cytokines, MMP-3, TIMP-1 in ACL-injured knees and uninjured knees

Uninjured group

ACL-injured group

IL-18 (pg/ml) <39 <39
TNF-a (pg/ml} <15.6 <15.6
TIMP-1 (ng/ml) 219+3.7 242%6.7
IL-6 (pg/ml) 137.1£81.3 159.2+67.4
MMP-3 (ng/ml) 2334%171.6 628.2%315.1
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Fig. 2. Synovial fluid concentrations of MMP-3 in Uninjured
knees, preoperative and postoperative ACL injured
knee. (n=12)
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