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PRECAUTIONS and ADVERSE R~A~T~~~ 

Precautions 

(1) Adverse Reactions 
(rarely: CO. 1%; infrequently: 0.1% - 43%; no specific designation: 25% or frequency unknown) 

1) Hypersensitivity: Rash and itching may infrequently occur. If au&symptoms are observed, 
appropriate measures such, as suspension of administra,tion &ould’be taken. 

2) Gastrointestinal: Diarrhoea, gastric disorder, anorexia, and’nausea may infrequently occur. 
Constipation, feeling of enlarged &&men, and stomach discomfort may rarely occur. 

#(2) Cautions in Use 
Delivery of the drug: 

It is directed that the drug packed in PTP sheet should be taken out “fip_om the sheet before use 
(it has been reported that the sharp edge of mistakenly swallowed PTP sheet stuck and 
perforated into esophageal mucosa, resulting in sever’e:complications euch as mediastinitis). 

#Revised in 1996 *Attention shopld be paid to-revision of precautions. 

Adverse reactions 
Adverse reactions were reported before and 
after the approval as follows. symptoms 
with the mark * are adverse reactions which 
have not been described in “Precautions”. 

(Investigation period: from August 4, 1975, to 
August 31, 1984) 

(Data as of in March, 1985) 

Incidence of patients with 
adverse reactions (%) 

Adverse reaction 

Kumber of adverse reactions (%) 

1 

[Skin] 
lk&.ing 
Rash 

[Gastromtestimlf ’ 
Anorexia 
Gastro-Intestmal 
disorder 
Abdomen Enlarged 
Feeling -of 
Stomach discom&xt 
‘Epigastrio pain 
Nausea 
*Vomitmg 
Diarrhoea 
Constipation T---- 

*Hepatic Function 
Abnormal 

[Others]. - 
*Feering of hot flashes 
*Numbness 
*Face oedema 

Before 
approvaI 

2~0.29) 
2 (0.29) 
- 

5 (0 72) 
l(O.14) 

1 (0 14) 

1 (0.14) 
- 
- 
- 
- 

2 (0.29) 
- 

- 

- 

- 
- 
- 
- 

After 
approval 

26 (0.26) 
$0 (0.11) 
15 (0.16) 

72 (0.76) 
17 (0.18) 

9 (0.10) 

7 (0.0'7) 

9 (0.10) 
2 (0.02) 

11 (0 12) 
1(0.01) 

ll(O.12) 
6 (0.05) 

1. (0.01) 

1 (0.01) 

5 (0.05) 
2 (0.02) 
2(0.02) 
l(O.01) 

27(0.27) 
12(0.12: 
15 (0 15: 
77 (0.76) 
18 (0.18) 

10 (0.10) 

8 (0.08) 

9 (0 09) 
z (0 02) 

ll(O~l1) 
1 (0.01) 

13 (0 13) 
5 (0.05) 

I(O.01) 

1 (0.01) 

* See page 1 for “Precautions”. 



PRODUCT OUTLIN 
Elastase, a main ingredient of Elaszym, was discovered in the human pancreas in 1949 as an 
important enzyme responsible for the nietabolism of elastic fibers in blood vessels. 

It has been reported that pancreatic olastase activity is markedly lower in patients with 
arteriosclerosis and the elderly than in healthy and young people. 

In rabbits and rats, it has been demonstrated that elastase improves abnormalities in serum lipids 
by physiologically regulating the metabolism of lipoprotein and transmigration of lipid 
components‘ 

Moreover, in atherosclerotic lesions experimentally induced by hyperlipemia in rabbits, it inhibits 
deposition of fats on arterial walls as well as degeneration of elastin and hyperplasia of collagen in 
arterial walls, 

In double-blinded clinical studies, Elaszym has been shown to improve hyperlipemia. 
* See page 1 for “Precautions”. 

INDICATIONS 
Hyperlipemia 

DOSAGE AND ADMINJSTRATIQN 
The usual adult dosage is 3 tablets daily, which 
is orally administered before meal in three 
drvided doses, The dosage may be increased to 
6 tablets daily if the desired effect has not been 
achieved. The dosage should be adjusted 
depending on the patient’s age and symptoms. 

Elastase ES is a gray to light brown 
powder with a characteristic odor and 
little taste. One gram of elastase ES 
is soluble v&h slight opacity in 20 to 80 
ml of sodiurm hydroxide solution while 
it is practically insoluble in water, 
methanol, ethqol, ether, chloroform 
and hexane. 

COMPOSITION 
Elaszym is a white enteric coated tablet, and 
contains 1,800 elastase units {hereafter 
abbreviated as EL.U.) of elastase ES per tablet. 
It contains tocopherol as additive, 

DESCRIPTION 

STORAGE AND HAN 
Caution: This product is a designated drug. 
Storage: Store at -room temperature. 

Keep it from moisture after 
opening (moisture may reduce the 
content). 

Expira”tion date: Use before the expiration date 
indicated on the package or the 
label. 

2. Physical properties of the active ingredient: 

According to the 111th bulletin (March 29, 1994) 
by the Ministry of Health and Welfare, doses for 
up to thirty days may be prescribed at once for 
hyperlipemia, ,the indication of this drug. 

Elastase ES is an enzyme obtained from-the 
porcine pancreas, and degrades elastin as 
well as casein, fibrin, and denatured collagen. 

Approval date: September 8, 1982 

Nonproprietary name: Elastase ES 
Trivial name t Pancreatopeptidase E 

Physical and chemical properties: 

2 * See page I for “Precautions”. 



What is elastase? 

Elastase is the generic name of all enzymes involved in the metabolism of the elastic fiber, elastin. 
It was discovered by Balo and Banga in the human pancreas in 1949, as .metabolic enzyme for 
human elastic fiber elastin. Elastase is widely distributed in the body, and classified into 
pancreas-derived, leukocyte-derived, platelet-derived, smoothrmu~cle-cell-derived, and 
macrophage-derived ones, according to the origin. It varies in molecular weight, physical 
properties, and elastin-degrading activity and degradation site, depen&rig .on the origin. 

With porcine pancreatic elastase I as a major ingredient, Elaszym,was introduced in 1981. 

Maekubo, H: Drugs ofthe Future, 11, 402 (1986) 

Stereo-structure ot porcine pancreatic elasiase I 

3 * See page 1 for “Precautions’. 



Elaszym consistently improves serum lipid ~b~or~a~~t~e,s associated with 
hypertension and diabetes 

In 666 patients with hyp@pexqia 
whose roentgenogram showed 
calcified arteries of the lower limbs 
or who had hypertension or diabetes 
as an underlying disease, Elaszym 
was administered at doses ranging 
from 5,400 to 10,800 EL.U.lday for 6 
months or more to evaluate its effect 
on abnormalities of serum lipids. 
Total cholesterol significantly 
decreased 3, 6, 9, and 12 months 
after the start of the treatment, and 
a similar result was found even in 
the abnormally high total cholesterol 
group (~250 mgldL). In addition> 
another similar result was also 
found in neutral fat. 

There was a marked improvement in 
HDL-cholesterol in the low HDL- 
cholesterol group (~40 mg/dL), 

Adverse reactions were reported in 
11 of 666 patients (1.7%), and most 
were gastrointestinal disorder, 
itching, and rash (redness). 

Total Cholesterol Tbtaf cholesterol (&W mg/dL) 

before 6 months 12 months before 6 months 12 months 
administration 3 months 9 months administration 3 months 9 months 

Neutral fat Neutral fat ,(;~I50 mg/dL) 

before 6 months 12 morttfk befare 6 months 12 months 

administration 3 months 9 months administratcoo 3 months 9 months 

HC)L-choksterol (240 mgldt) 

before 6 months 12 myths 
administration 3 months 9 months 

Goto, Y. et al, The Japaoese Journal of Clinical and Zhperimexrtal Mechine, 62 (9), 230 (1985) 

@eference -request number: BELA-04191 

4 * See page 1 for “Precautions”. 



Elaszym consistently improves serum lipid a~~o~rnal~t~~~ associated with 
ischemic cardiac disease and hypertension 

In 276 patients with hyperlipemia who had ischemie cardiac disease or hypertension as an 
underlying disease, Elaszym was administered at a dose of .10,800 EL.U:lday for 2 to 39 months 
(mean, 23.1 z 7.9 months) to evaluate its effect on abnormalities of serum bpids, 

Total cholesterol significantly decreased 3, 6, 9, 12, 15, 18, 21, 24, 25’ and more months after the 
start of the treatment, and a similar result was found even in the ,abnorm&lly high total cholesterol 
group (2230 mg/dL), resulting in a mean decrease of 9.4% in 273 patients analyzed. In addition, a 
similar result was also found in neutral fat, resulting in the mean decrease of 16.3% in 272 patients 
analyzed. 

HDL-cholesterol significantly increased 3, 6, 9, 18, 24, ,251and more months after the start of the 
treatment in the low HDL-cholestekl group (<45 mg/dL)~, res‘ulting in a mean increase of 4.4 mg/dL 
in 135 patients analyzed. 

There was no severe adverse reaction, or no change in other laboratory parameters. 

Total cholesterol Neutral fat 

pretreatment 3 6 9 12 15 18 21 24 25 I longer 

HDL-cholesterol 

pretreatment 3 6 9 12 15 18 21 24 25 - longer 

pretreatment 3 6 9 12 15 16 21 24 25 - longer 

Iimura, I. et al: The Japanese Jourpal of Clinical and ExperimexxtalMedicine, 67 (lo), 229 (1990) 

[Refere-ence request number: ELA-06021 

5 * See page 1 for “Precautions”. 
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E laszym  improves  se rum lip id  a b n o r m a & ies in  hype r tens ive  p a tie n t 
rece iv ing a n tihype r tens ive  d iure tics o r  P -b lockers 

In  1 6 7  hyper tens ive  p a tie n ts rece iv ing  ,a n tihyper tens ive  d iuret ics o r  ,@ -blockeys,  E laszym w a s  
admin is te red  a t a  d o s e  o f 1 0 ,8 0 0  E L .U./day fo r  3  to  2 5  m o & h s ‘ to  eva lua te  its e ffect  o n  
abnormal i t i es  o f s e r u m  l ip ids.  

T o ta l  cho les tero l  s igni f icant ly d e c r e a s e d  3 , 5 , 9 , 1 2 , 1 5 , 1 8 , 2 1 , 2 4 , 2 5  a n d  m o r e  m o n ths  a fte r  th e  
start o f th e  t reatment .  A  s imi lar  resul t  w a s  a lsq  fo u n d  in  n e .u tral fa t., 

HDL-cho les tero l ,  te n d e d  to  inc rease  ( P e O .1)  2 1  a n d ,2 5  m o n ths  a fte r  t& e  start o f& e  t reatment ,  a n d  
s igni f icant  by  i nc reased  ( P < O ,O 5 )  a t th e  fina l  eva luat ion ,  

N o  seve re  adve rse  react ions,  o r  c h a n g e s  w e r e  obse rved  in  o the r  labora to ry  p a r a m e ters. 

Tota l  cho les te ro l  Neu t ra l  fat 

p re t rea tmen t  3  6  9  1 2  1 5  1 8  2 1  2 4  2 5  -  m o n g e r  p re t rea tmen t  3  6  9  1 2  1 5  1 8  2 1  2 4  2 5  -  l o n g e r  

I imura,  I. e t  al:  T h e  J a p a n e s e  Jou rna l  of  Cl in ical  a n d  Exper i t ien ta l  Med ic ine ,  6 7  ( lo) ,  2 2 9  ( 1 9 9 0 )  
w e f e r e n c e  reques t  n u m b e r :  E L A 4 6 0 2 j  

6  * S e e  p a g e  1  fo r  “P recaut ions”. 



Elaszym is highly effective against hyperlipemia .I%, II%, IV 

Of 336 patients with hyperlipemia, which was LDL-chofesteroJ changes in diff went types 

classifiable in 141 patients according to the 
WHO’s criteria, Elaszym was administered at 

preadministra,tion 

doses ranging from 5,400 to 10,800 EL.U./day postadmitistiation 

for 3 months or more to evaluate its effect on (paired t-test) 
the changes in LDL-cholesterol and VLDL- 
cholesterol by the type of hyperlipemia. 
LDL-cholesterol significantly decreased in 
hyperlipemia IIa and Ilb, and VLRL- 
cholesterol in hyperlipemia III and IV, with an 
overall higher rate of improvement in 
hyperlipemia IIb, III and, IV. 

Adverse reactions were reported in 13 of 336 
patients (3.89%), and mast were anorexia, 
cutaneous pruritus, and gastric discomfort. 

VLDL-cholesterol changes h different types 

preadministra-tion 
postadministration 

(paired t-test) 

Arakawa, M. e& al: The Japanese Journal of Clinical and 
Experimental Medicine, 62 (3),‘237 (1985) 

[Reference request number: ELA-03671 

* See page 1 for “Precautions” 



Relations between Elaszym and arterial function in hyperlipemia and 
arteriosclerosis 

Pulse wave veloeify atid Elaszym 
Pulse wave velocity (PWY) is known to be one of the most effective diagnostic 
means for physical propepties of the aorta (degree of sclerosis). 

Of 184 patients with arteriosclerotic diseases, 126 and 58. patients were 
randomized to the Elaszym-treated group (ZP,800 EL.iT./day) and-the untreated 
group, respectively, to evaluate the change in PWV over 14 years, while PWV 
increased over the time in the untreated group, such increase was controlled 
(with presexved elasticity) in the Elaszym-treated group, 

The changes of PWV in Elaszym-treated group and untreated group 

N Coefficient for regression 
Healthy adult group 259 0.072Jyear 
Untreatid group 58 0,192Jyear 
Elaszym-treated group 126 0.0481year 

Hasegaya, M: Japanese Journal of Geriatrics (modified), 32, 344 (1995) 
[Reference request number: ELA-06243 

Hasegaw a, M: Second Chinese western medical association 
- The international symposium of arteriosclerosis, thrombo&, a& primary prevention. (1994) 

8 * See page 1 for “Precautions”. 



Carotid sclerosis index (f3) and Elaszym 
Carotid sclerosis index (p) is considered to be an effective index to indicate 
the degree of car&id sclerosis. It is expressed as the rate of change in 
internal pressure required to enlarge the vascular diameter per unit, and 
a higher value suggests more advanced carotid sclerosis. 

Of 9,U.J patients with arteriosclerotic diseases ‘including hyperlipemia 
(hypertension, ischemic cardiac diseases, etc.), 198 and 712 patients were 
randomized to the Elaszym-treated group. (lO,&oO EL.‘U.lday) and the 
untreated group, respectively, to evaluate p change over several years. A 
sirklar evaluations was also performed in 422 healthy adults (with no 
arteriosclerotic diseases) as the controls for comparkon. 

While 0 increased during 8 to 14 years in the untreated group, such 
increase was controlled at lower levels in the ElaF;gym-treated group than 
in the control group. 

The time-course change of Alp 

Untre&ed group 
Healthy ad& group 
Elaszym-treated group 

Hasegawa, M: The Journal. of Japanese College of Angxology, 35 (6), 349 (1995) 
fftefesence request number, ELA-06231 

9 * See page 1 for “Precautions”. 



B mode ultrrasoni~ tomography of carotid-arteries and Elaszym 
Ultrasonic tomography of carotid ar&ries is a diagnostic means for the 
properties of vascular walls by applying ultrasonic waves through the 
cervical surface, and globally known as an increasingly authorized index. 

C3if 120 patients with hyperlipemia accompanied by carotid lesions, 52 and 
68 p,atients, were randomized to the $3laszym-treated group (10,800 
EL.U./day) and the untreated group, respectively, ,to evaluate the change 
in maximum hyperplasia of carotid w’alls~(&lAX-IMCT) over about 2 years. 

While MAX-IMCT significantly increased in the untreated group, such 
increase was controlled, with the me&n tending to decrease in the 
Elaszjym-treated group. There was a significant difference in MAX- 
IMCT change betw.een the two groups, and the progress of arteriosclerotic 
lesions was significantly controlled in the @aszym-treated group. 

b: MAX-IMCT 

vascular surface vascular lumen vascular wall 

MAX-IMCT 

Preobservation Postobserva tion 
Untreated group 

(nk68) 

Preobservation Postobservation 
Elaszym-treated group 

(IF529 

Handa, N: The Journal of Japanese College of A.n&ogy, 35 (6), 365 (1995) 
(Reference request number: ELA-0625] 

10 * See page 1 for “Precautions”. 



Pharmacokime~tics 6f exogenous elastase (Elakym@) 

Porcine pancreatic elastkse is distributed into blood after orally administe.red 
to humans The blood concenrtation changes of porcine pancreatic 
It has been demonstrated that porcine pairkreatic elastase ,aftter oral administration to humans 
elastase is distributed to blood after orally 
administered to humans. In 12 heakhy adults 
ranging 20 to 80 years, the blood concen>rations of 
elastase were determined ljy ELISA after a single 
oral administration of the daily dose of Elaszym 
tablets (6 tablets, 10,800 EL.U.)h. The maximum 
blood concentrations (OS8 f O.$l~nglmb) were Seen 
10 to 14 hours after administration, with a half-life 
of 19.3 hours. 

* A single dose of 10,800 EL.U. does not meet the 
dosage and administration apprwed, The dos&ge 
and administration approved is as follows: “The 
usual adult dosage 1s 3 tablets (5,400 EL.U.) daily, 
which is orally administkred befitre meal in thke 
divided doses. The dosage may be increased to 6 
tablets (10,800 EL.U.) daily if the ,deshed effect has 
not been achieved. The dosage should be adjusted 
depending on the patient’s age and symp!oms”. 

Kouno, T: Clin. Chem Eqzym, Comms, 4, 123 (1991) 
[Reference request number: ELA-06051 

How elastase exists in serum and lymph (humans) 
Porcine pancreatic elastase is classified into serine 
protease. In-general, serine protease, if active, is antigen-antibody binding site 

bound to the protease inhibitor &-macroglobulin’and 
ar-proteinase inhibitor in the’blood, and migraks in 
flowing blood and lymph before ‘metabqlized in the 
liver. 

active site 

alPI : al -proteinase inhibitor 
or&!: al-macroglobulin 

In humans, elastase is bound to al-macrogkhulin 
and al-proteinase inhibitor at a ratio of 4 : 1. 

E: elastase 

Ogawa, M: The Japanese Journal of Clinic$ Medicine, 39,2642 (1981) 

Absorption, distribution, and metabolism of elastase.(rai;s, 
In the rat jejunum ligated at both ends, immunocytochemical observation. of enteral absorption of 
Elaszym has demonstrated that the erizyme~ is enterally absorbed with&t being degraded to 
components of lower molecular w+ghW. When the blood concentrations.of elastase were determined 
by means of enzyme immunological assay akr 20 Elaszym tablets (36,000 EL.U+*) were orally 
administered to each dog, the blood concentr&ons gradually decli”ned after reaching the maximum 
(0.56 ng/mL) 10 hours after administr,ati&. Meanwhile, the area under the blood concentration-time 
curve (AUC) increased dose-dependently. After absorbed, Elaszym is’bound to ul-macroglobulin and 
al-antitrypsin in the serum, and widely distributed in all tissues before metabolized mainly in the 
liver3 3) 4). 

1) Tsujii, T: Histochemistry, 81, 42’7(1984) 
Equivalent to 3 to. 6 times as much as the therapeutic dose 

2) Katayama, K. et al: Biochim. Blophjrs. Acta, 336, 165 (1974) 
3) Katayama, K. et al: Biochim. Biophys. Acta, 336, 1’78 (19711) 
4) Katayama, K et al. Biochim. Biophys. A&a, 336, 191 (1974) 

11 



Porcine pancreatic elastase is enterally absorbed without being degraded or 
losing its activity (rats) 
In rats, it has been demonstrated that elastase 
injected into the intestine is absorbed from the 
jejunal mueosa without being degrade4 to 
components of lower molecular weight (photo). 
i311-labeled elastase injected into the intestine is 
partially absorbed as a macromolecule .&while 
retaining its reactivity to antibody, and ,is bound 
to al-macroglobulin and az-proteinase inhibitor 
in the serum; this indicates that elastase is 
absorbed while retaining its a&iv&y. It has 
been shown that 60% of the dose is absorbed into 
the lymphatic system, and 40% into the portal 
system. 

Tsujii, T:Histochemistry, 81, 427 (1984) 
[Refct-renoe request number: ELA-0388] 

Porcine pancreatic elastase bound to al-proteinase inhibitor exhibits its 
activity after it migrates to tissues (rats), 
It has been reported that after porcine pancreatic 
elastase bound to al -proteinase inhibitor, *which 
has a longer half-life than that bound to CU- 
macroglobulin, when intravenously administered 
to rats, was incorporated into endothelial cells of 
arteries and migrated to elastic laminae, which 
were finally decomposed as the image shows (as). 

vl: vascular lumen 
en: endothellal cell of blood vessel 
ei: elastic internal lamina 
jc: junction of endothelial cell 
as: decomposed (?) 
sm: smooth muscle cell 

Tsujii, T Bistochemistry, 88, 443 (198@ 
/J&deronce request number. ELA-05331 
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Elastase activates lipoprotein lipase (LPL) Involved in the catabolism of chyIomicron and LDL in 
the metabolic pathway of lipoprotein, as well as hepatic lipase (HTGL) involved in the catabolism of 
intermediate IDL to LDL. 

It also activates lecithin-cholesterol- acyltransferases {LCAT) that esterifies cholesterol derived 
from peripheral tissues and iixreases RDL; In addition it stimulates t&e catabolism of bile acids 
in liver. 

In conclusion, elastase stimulates the metabolism of lipopro,tein and improves abnormal 
metabolism of serum lipids ‘and lipoprotein by activating the enzyme system involved in the 
metabolism of lipoprotein, 

bile acid 
-stimulates cholesterol catabolism in liver 
liver 
chylomicron remnant 
intestine 
chylomicron 
enhances lipoprotein lipase activitv 
enhances HTGL activity 
peripheral cell 
enhances lecithin-cholesterol acyltxansferase activity 
peripheral cell 
HTGL: hepatic triacylglycerol lipase 



_.^._ --- -.- 

Elastase enhances lifioprotein lipase activity (222 tizk) 
Post heparin plasma (PHP) was prepared by 
intravenously administering heparin (500 
U/kg) to rabbits. To the normal rabbit plasma, 

Effect of eladase on lipoprot&n lipase activity 

low concentrations of elast&se (0, 1.45, 2.90, 
and 14.5 nglmL as final concentiation) was 
added and incubated at 37°C fur 5 minutes 
before addition of elastatinal to I inactivate 3 a 
elastase; then, PHP were added. 

Lipoprotein lipase activity’ in pLasma was g 
mcreased, indicating that elastase indirectly e 
stimulates lipoprotein ‘lipase activlty, .$ 

Elastase concentration 

Koide, J et al: Thir Journal of Japanese Atherosclerosis society, 12 (6), 1529 (1985) 
[Reference request number: ELA-03841 

Elastase enhances Wl?GL. activity (in v&w) 
Elastase was orally atlministered to. rats at 
doses of 20 and 40 mglkg/d$y for 10~ days to Effect of elastase on HTGL activity 

determine lipase activity in sliced liver (hepatic 
triacylglycerol lipase activity : HTOL) . 
Elastase increased HTGL activity dose- 
dependently. 

Ueki, H: study report of Japanese industrial. science mstltution, 7, 40 (1994) 

14 



Elastase improves serum lipid abnormalities in rabbits loaded with high- 
fat diets 
In rabbits, hyperlipemia was induced by 
feeding with diets containing 1% 
cholesterol for 18 weeks. At the same 
time, elastase WE@ intramuscularly 
administered at a dose of 10 mglkglday to 
evaluate its effect on serum’ lipids (total 
cholesterol) and the change in serum 
elastase-like activity. 

Effect of elastase‘on serum cholesteral 

Serum total cholesterol markedly 
increased In the fat-diet group while it 
tended to be controlled in the elastase- 
treated group, Serum elastase-like 
activity was higher in the elali;tase- 
treated group than that in, the fat-diet 
and control groups, and the activity was 
highly inhibited by elastatinal, the 
specific elastase inhibitor; this suggests 
that serum elastase-like activity is closely 
related to serum lipid abnormalities. 

Qkamoto, T: The Journal of Japan Atherosclerosis Society, 14 (S), 
1013(1986) 

Serum elastase-like activity. 

determined using the synthesized substrate Suc(-Ala-)3pNA 

peference request number: ELA-04171 

The changes in serum .elastase-like activity 

Qkamoto, T: The Journal of Japanese Atherosclerosis Society, 14 (3), 775 (1986) 
Q&+ference request number: ELA-04791 

15 



Elastase inhibits proliferation of,:smooth musck cells (r’n V&W) 
The effect of ela.stase on proliferation of 
smooth muscle cells was evaluated in vkzq 
using the uptake of 3H-thyniidine as a cell. 
proliferation parameter. After 24-hour 
incubation of agar containing elastase (1 to 
50 mg/mL), proliferation activity was 
determined. Elastase inhibited cell 
proliferation dose-dependently. Elastase‘ 
inactivated by phenyl methyl sulfonyl 
fluoride (PMSF) failed to inhibit cell 
proliferation; this indicates that cell 
proliferation inhibition !depends on. 
elastase activity. 

In addition, lactate dehydrogenase activity 9 
was determined within the similar range of 
concentration. There was no increase in’ 
the activity, indicating no cytotoxicity. 

Ela&ase concentration (ng/mL) 

Fukuo, K: Atherosclerosis, 110, 111 (1994) 

The effect of elastase on depusition of cholesterol on-arterial walls in rabbits 
with arteriosclerosis induced with high-fat diet _ 
Arteriosclerosis was induced in rabbits by, The effect of dastase on tho content of cholesterol 
feeding with diets containing 1% cholesterol in arterial walls 
for 53 weeks. At the same time, elastase 
was intramuscularly administered at a dose 
of 10 mglkglday. 52 

-G 
The cholesterol content of aortic walls \FI! 
markedly increased in the fat-diet group $ 
while such increase wasp significantly 3 

27 controlled in the elastase-treated group 2 
(p<O.Ol), 2 a, 

22 u 

normal diet group fat diet group fat diet t 
elastase-treated group 

Okamoto, ‘I’: The &xwd of J&nese Atherosclerosis Society, 14 (5), 1013 (19%) 
meference request number: ELA-04711 
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The effect of elastase on the The effect of elastase on nuclear 
The effect of elastase on cell liii+ da pPlafs@ptjl~$wscle in 

arteriosclerotic lesions associated, ~~~~~~~~~~~~~~ and ~~~~~~~~~~~~a 
induced endothelial disorder (rabbits) 
In rabbits, endothelial cells were ablated fram the aortic arch to the abdom$nal aorta, by means of a 
balloon-tip catheter, and arteriosclerosis was induced by feeding with diet containing 0.2% 
cholesterol for 6 weeks. Elastase was orally administere$ at a dose of 34Q:EL.U.lday for 14 weeks 
to compare the area of aorta-occupying agheroma between $h& elastase-treated and untreated 
groups. 

In the elastase-treated group, the development of atheroma was s~gnific~tly controlled wish the 
area of aorta-occupying atheroma of 16.0 + 5;8%, cdmpared with 27. I c 5.&in t&e untreated group; 
this indicates that elastase supresses arteriosclerotic lesions associated With endothelial disorder 
and hyperlipemia. In addition, smoothquscl6 cell proliferation caused by platelet extract 
containing platelet-derived growth factor tended &J be cotitrolled:ja the bypelipemic serum aad 
plasma of elastase-treated animals. 

Area of aorta- 
Grade of area of aorta-occupying atheroma 

m x%?st 
Grade I (0 - 3%) 
Grade II (3 - 20%) 

p < 0.05 

Grade III (20 - 100%) 
Mean 2 SE 

The effect of elastase on proliferation of smooth muscle ceils (in vitro)- 
I 

Ratio to the control 

* Serum and plasma were collected after 2:week feeding. 
** Uptake of thymidine was used as cell proliferation parameter. 

Saeki, T. et al: Acta Path&. Jpn., 37 (S), 1423 (1987) 

[Reference request number: ELA-05151 

In rabbits, hyperplasia of tunica intima in 
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arteries was induced by inserting .a 
polyethylene tube into the’ aorta thoraoica 
descendens for 24 hours and injuring the 
endothelial cells. 

Elastase was orally administered at a dose of 
1,800 EL,U./d.ay for 12 weeks to compare 
hyperplasia of the tunica intima and nuclear 
density m the hyperplastic tunica intima 
between the elastase-treated and untreated 
groups 8 and 12 weeks after .the start of 
feeding 

No difference was observed in, the mean 
thickness of hyperplastic tunica intiqa 
between the two groups 8 weeks after the start 
of feeding, but it was significantly lower in t&e 
elastase-treated group than the untreated 
group 12 weeks after the start of fee$ng 
c&0.05). In addition, nqlear density of 
smooth muscle cells in the hyperplastic tunica 
intima was significantly lower in the elastase- 
treated group than in the untreated groug ,.8 
weeks after the start of feeding (p<O..O$, a,qd 
showed a similar tendency 12 weeks after the 
start of feeding. 

Control, untreated group (C) 
Elastase-treat;ed group @) 

Asada, Y: The Journal of Sapan Atherosclerosis Socxety, 16 (6), 881 (1988) 
[Reference &quest number: ELA-0555) 

The effect of elastase on removal: of inte-rcellularlg adcumulated LDL (in vitro) 
Using a smooth muscle cell culture, 
extracellular matrix (cell matrix) was The effect of elastase on extraceElular m&ix-bound LDL 
prepared. Human 3H-labeled LDL peas 
added to it and incubated for 16 hours 
before addition of low concentrations of 
elastase, and then incubated for another 
4 hours. 

After addition of elastase, W-LDL 
bound to the extracellular matrix was 
released dose-dependently. 

Morisaki, M: The Journal of Japan Atherosclerosis Society, 15 (7), 1419 (1987) 
[Refererice request number’ EL&05281 
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The effect of elastase on d~g~~erat~~~ and, calcifictition of elastic fibers in 
arterial walls in rabbits withy hyperlip-ernia-induced arteriosclerosis 
In 38.month old rabbits, arteriosclerosis was induced by lo&l&g Nz gas and noradrenaline, and 
feeding with diets containing 0.5% cholesterol for 22 weeks, Elastase was orally administered at a 
dose of 3,600 EL.U.lday. Elastic fibers (&&,in), were.oonsiderably:ruptured and decreased in 
number by approximately 20% in the sclerosis (untreated)group, compared with the healthy group. 
In the elastase-treated group, no morphological changes or prominent decrease were observed in 
the fibers: the content was lower just by approximately 3% than in the healthy group. This 
indicates that elastase inhibits degeneratitin of elastin and stimulates its production in arteries 
(the content of aortic elastin was histochemically de&m&d). 

Mean -t SE 

I 52.8~ 4,3%V (100) : 42.3 + 2.6%V (80.1) I 51.4 It 5,9%V (97.3) 1 I / 

In the elastase-treated group, calcifioation of elastic fibers in arteries wasmilder than that in the 
sclerosis (untreated) group, indicating that elastase has docalcifying effect, 

I 52.8 A 4.3%V (100) 42.3 rt 2.&%V (80.1) : 52.4 ?r 5.9%V (97.3) 
Hasegawa, M: %‘he Journal of Japasl Athemsclerosis &tie&y, 12 (I), 207 0984) 
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TOXICITY STUDY 
A&&e toxicity 

Sub acute toxicity 

In dogs orally receiving 906 and 4,500 EL.W:/kg/day for 12 weeks, no specif&xlly abnormal findings 
were observed in clinical signs, hematology, urinalysis; or hystopathology. 

Chronic toxicity 

In rats orally receiving 2,250, 5,700, 111,250, and 22,500 EL.U.Rrg/day for 24 weeks, no specifically 
abnormal findings were observed in clinical signs, hematology, urinalysis, or hystopathology. 

Reprroductive study 

In mice and rats orally receiving 750, 7,500, and 75,000 EL.U,/kg/day for 7 days during 
organogenesis, there was no fetal death, growth inhibition,, or teratogenicity, and no effect on 
neonatal morphological or functional differentiation. j 



<For reference> Relations between elastase and arteriosclerosis 
In 1953, Balo and Banga reported that the pancreatic elastase content was markedly lower in 
patients with arteriosclerotic’diseases, 

In Japan it has been reported that elasta$e activity in ,human serum (degrading activity for the 
synthesized substrate Suc(.Ala-)3pNA (elastase-like activity) and elastin-degrading activity) is 
reduced with aging. 

In addition, Bihari-Verga found that elastase-inhibiting activity was markedly higher in patients 
with ischemic cardiac diseases, chronic cerehrovascular disorders, and,peripheral angiopathy than 
in healthy adults, suggesting,the im$ortan.ce of elastahe in arl&ioselerosis. 

Serum elastase-like activity: 
determined using the synthesized substrate&ue(-Ala-)Spl?A 

Serum elastin-degrading activity changes in ’ Serum elastase-like activity changes in different 
different age groups age &o$qs 

Juvenile. (n=25) Adult 6~31) Aged (n=23} Juvepile (n=l5) Adtilt {x1=19} Aged (n=23) 

Seyama, k’: Clin. Chem, 1.4, 13 (1983) 

Serum elastase inhibiting activity in arteriosciekotic 
patients 

Ischemic cardiac disease Peripheral angiopathy 
Chronic cerebrovascular disorder Heal* adults 

Bihari-Verga, M; Atherosclerosis, 50, 273 (1984) 
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<For reference> .Actual treatment of hyperlipemia I 
In recent years, rapid progress has been made in the pa,thogen&ic and pathologic research of 
arteriosclerosis. This is because the researches have been intensely conducted not only from the 
aspect of risk factors such as serum lipid abnormalities(e.g., ~y~erlip~~ia) and thrombesis, but 
also from the aspect of metabolism in blood vessels. In Japan, h~~r~i~e~i,c patients with serum 
cholesterol exceeding 300 mg/dL acc,ount fer only approximately 10% of alI.hyperlipemic patients, 
extremely lower than in the USA and European countries. Given this fact, therapeutic 
approaches must be taken to ,control the function of cellscomposing blood vessels (eg, endothelial 
cells, smooth muscle cells) and to correct abnormal metabolism in blood vessels including 
extracellular connective tissues (e.g., elastiri,, collegen) in qn%erioeclerosis, although it is needless to 
say that hyperlipemia is an important risk factor. 

Among anti-hyperlipemic agents, -those 
approachable to lesions in arterial wells 
are classified as follows, based on the 
mechanism of action; 

0 Control of production of oxidizsd IDL: 

probucol, cr-tocopherol 

0 Control of function of macrophage: 

probucol, cr-tocopherol 

0 Control of proliferation of smooth muscle cells: 

ACE inhibitors, certain calcium antagonists, 
elastase 

@ Removal of denatured connective tissues: 
elastase 

0 Removal of intercellular lipids: elastase 

The treatment of arteriosclerosis has 
steadily progressed from the controlof risk 
factors to the control of risk factors with 
normahzation of metabolism in arterial 
walls. 

E&or: Yasishi Saito, Seaond De$artmant af Internal Medicine, 
Chiba .LTniversitg Medical School 
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