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LOCALIZATION AND CHRONOLOGIC CHANGES OF
ANGIOTENSIN - CONVERTING ENZYME IN EXPERIMENTAL
PULMONARY GRANULOMAS BY THE SUBSTRATE FILM TECHNIQUE
— Comparison with Serum ACE Activity and Tissue ACE Activity —

Tetsuyuki YOSHIMATSU*, Tomiyasu TSUDA, Osamu ONIZUKA,
Masami MIZUKI and Toru CKAJIMA

(Received for publication August 29, 1983)

Localization of ACE (angiotensin-converting enzyme) and its activity in the experimental
pulmonary granuloma of rabbit were studied by ACE substrate film prepared from hippuryl-
L-hystidyl-L-leucine and purified calfskin gelatin. The pulmonary granulomas were produced
in the rabbits by intravenous injection of 1.0 m/ of Freund’s complete adjuvant or 40 mg of
Japanese strain of Bacillus Calmette-Guerin (BCG). At 5, 14, 21,28,35,42,and 49 days after
injection, the resulting pulmonary lesions (granulomas) were obtained from the rabbits ex-
sanguinated by severing the femoral artery. Serum ACE activities were also examinated at
each period.

The granulomas produced by Freund’s complete adjuvant at 21 and 28 days of age showed
high ACE activity. The activity was seen as numerous sharply defined vacuoles on the substrate
film under the epithelioid cells. Those of 42 days of age showed low activity. On the other
hand, the granulomas produced by BCG showed generally low ACE activity and the activity
was only seen as poorly defined and poorly stained plaques in the granulomas at 14 day of age.
The serum ACE levels and the tissue ACE activities changed in a same way through the experi-
mental course.

These findings show that ACE substrate film technique is available for determination of
localization and activity of ACE and that most of increased serum ACE in this experiment
may originate from tissue ACE in the granulomas.
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Fig. 1. Serum angiotensin-converting enzyme activity in rabbits with
granulomas induced by BCG or Freund’s complete adjuvant.

Fig. 2. ACE activity of epithelioid cells in a pulmonary granuloma produced by
Freund’s complete adjuvant 3 weeks of age. Numerous digestive vacuoles are seen in the granuloma.

A. low magnification (x150) B. high magnification (x300)
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Fig. 3. ACE activity of epithelioid cells in a
pulmonary granuloma produced by Freund’s
complete adjuvant 6 weeks of age. Low ACE
activity is seen in the granuloma. (x150)

Fig.4. ACE activity of epithelioid cells in a
pulmonary BCG lesion 2 weeks of age.
There are many epithelioid cells which show
low ACE activity. Such activity appears
white and represents digestion of the dark
blue ACE substrate film beneath. (x150)

%

Fig.5. ACE activity of epithelioid cells in a
pulmonary BCG lesion 6 weeks of age. No
ACE activity is seen in the granuloma.
(X150)
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