Diffusion of Epsilon Aminocaproic Acid to the Joints(34927)
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Okamoto et al. (1) were the first to demon-
strate the antifibrinolytic effect of epsilon
aminocaproic acid (E-ACA). This effect is
due mainly to inhibition of the conversion of
plasminogen to plasmin (2-4). The prepara-
tion has now been used for over 10 years in
the treatment of various hemorrhagic condi-
tions due to local or systemic fibrinolysis
(5).

E-ACA has also been used in the treatment
of haemorrhage in patients with coagulopath-
ies, e.g., joint bleedings in patients with
hemophilia (6). The preparation has no
effect on the actual coagulopathy, but it in-
hibits the local fibrinolysis in the joint cap-
sule (7), which together with the systemic
coagulation defect otherwise makes the bleed-
ing still worse.

In addition to this antihemorrhagic effect
E-ACA has an inhibiting action on various
forms of experimental arthritis in animals (8,
9, 11). The effect can be explained by inhi-
bition of the activation of plasminogen to
plasmin, otherwise attacking the cartilage
(12,13):

The ability of E-ACA to diffuse to different
organs and systems has been studied (14).
Since the preparation is used in the treat-
ment of joint bleeding in hemophilia and
since it might prove valuable in the treat-
ment of other joint diseases, such as degen-
erative and rheumatoid arthritis, it was con-
sidered worthwhile to find out whether it can
diffuse to the synovial capsule and to the
joint fluid.

Materials and Methods. The clinical series
consisted of 16 patients admitted for oper-
ation of a ruptured meniscus of the knee
joint. E-ACA was given iv in a dose of 0.1
g/kg body weight 1.3-16 hr before the oper-
ation, At operation all the synovial fluid was
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aspirated and a biopsy specimen was ob-
tained from the synovial membrane. The spe-
cimens were frozen (without any additive)
and sent to the research department of AB
Kabi, Stockholm, for analysis. The specimens
were thawed and weighed, after which they
were homogenized in 1% picric acid. Dena-
tured proteins were separated off and the
amino acids were absorbed by a Dowex 50
X8 (Ht) ion exchanger. After washing with
0.5 N HCl and H,O the amino acids were
eluted with 1 M ammoniac. The eluate was
evaporated, and the amino acids were sepa-
rated electrophoretically and stained with
ninhydrin. The stain was eluted with
methanol and measured spectrophotometri-
cally at 500 mp. The content of the specimen
was measured by comparison with a simul-
taneously analyzed standard.

Results. The results of the analyses are
given in Fig. 1.
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Fic. 1. Concentration of E-ACA in joint fluid and
synovial membrane at different intervals after intra-

venous administration.
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Discussion. The range of variation of the
values found was wide. This may have been
due in part to the lack of precision of the
method and in part to differences in the sever-
ity of traumatic synovitis and in the amount
of free fluid in the joint. The investigation
showed that when E-ACA was given iv in a
dose of 0.1 g/kg body weight the substance
could be demonstrated in the joint capsule
and the joint fluid within 80 min and that it
was still demonstrable there up to 16 hr after
the injection. McNicol ef al. (15) recom-
mended a plasma level of 130 pg/ml for con-
trol of the systemic fibrinolytic activity. An-
dersson ef al. (14) reported that 100 ug/g
tissue will produce 80% inhibition of the tis-
sue activator activity. Such levels were ob-
served in six of the present patients. Also,
lower levels will produce a certain inhibition,
but for the treatment to have a therapeutic
effect, the dose should be repeated 4-6 times
a day. The same dose can be used for admin-
istration orally or intravenously (15).

Summary. The concentration of E-ACA in
the joint fluid and joint capsule was mea-
sured at different intervals after iv injection
of the substance in a dose of 0.1 g/kg body
weight in 16 patients undergoing operation
because of a ruptured meniscus of the knee
joint. It was found that E-ACA diffuses to
both of the above-mentioned tissues and that
some E-ACA can be demonstrated in the tis-
sues for up to 16 hr after injection. A dose of
0.1 g/kg body weight 4-6 times a day orally
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or intravenously is recommended in the treat-
ment of joint hemorrhages in patients with
hemophilia.

1. Okamoto, S., Ref. to British Patent Specifica-
tion. 770, 693 (1957).

2. Ablondi, F. G., Hagan, J. J., Philips, M., and
DeRenzo, E. C., Arch. Biochem. 82, 153 (1959).

3. Alkjaersig, N., Fletcher, A. P., and Sherry, S,, J.
Biol. Chem. 243, 832 (1959).

4, Nilsson, I, M., Sjoerdsma, A., and Walden-
strom, J., Lancet 1, 1322 (1960).

5. Nilsson, I. M., Bjérkman, S. E., and Andersson,
L., Acta Med. Scand. 170, 487 (1961).

6. Nilsson, I. M., Andersson, L., and Bjorkman, S.
E., Acta Med. Scand. Suppl. 448 (1966).

7. Astrup, T., and Sjolin, K.-E., Proc. Soc. Exp.
Biol. Med. 97, 852 (1958).

8. Flandre, M. O., Damon, M., Peileex, F., and
Francois, P, C. R. Soc. Biol. 158, 615 (1964).

9. Toivonen, P., and Toivonen, A., Experientia 20,
579 (1964).

10. Winter, C. A, and Nuss, G. W., Arthritis
Rheum. 9, 394 (1966).

11. Kirka, S., Kashiwagi, D., and Okamoto, S,
Kobe J. Med. Sci. 11, 89 (1965).

12. Ali, S. Y., Biochem. J. 93, 611 (1964).

13. Weissman, G., and Spilberg, I., Arthritis
Rheum. 11, 1962 (19688).

14. Andersson, L., Nilsson, I. M., Colleen, S,
Granstrand, B., and Melander, B., Ann. N. Y. Acad.
Sci. 146, 642 (1968).

15. McNicol, G. P., Fletcher, A. P., Alkjaersig, N.,
and Sherry, S., J. Lab, Clin. Med. 59, 15 (1962).

Received Apr. 13, 1970. P.S.EB.M., 1970, Vol. 134.



