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SUMMARY 

In order to elucidate the mechanism of the elevation of the serum N-acetyl- 
fl-glucosaminidase activity found in hepatic damage, the intracellular distribution 
pattern of the enzyme in the liver was investigated. 

I. In acute hepatic injury, a significant decrease of the enzyme activity was 
seen in both the lysosomal and supernatant fractions of the liver while in the serum 
activity increased simultaneously. 

2. In chronic hepatic injury, the enzyme activity in the serum and liver super- 
natant fraction was found to be increased. This effect was more marked with advance 
of the damage. Changes in the enzyme activity both in the serum and in the supernatant 
fraction of the liver were seen to be nearly inversely proportional to the change in 
enzyme activity in the particle fraction of the liver. 

3. In the process of convalescing from chronic hepatic injury, the enzyme activity 
was markedly increased in both the particle and supernatant fractions of the liver. 

4. It  was found that the release of the enzyme from the particle fraction of the 
liver occurs under various conditions; this is discussed in relation to the changes in 
hepatic acid mucoploysaccharides. 

INTRODUCTION 

N-Acetyl-fl-glucosaminidase (EC 3.2.1.3o) is widely distributed in mammalian 
tissues and its distribution and localization have been described by several workers 1-4. 
This enzyme is mainly associated with the lysosomes and occurs largely in the latent 
form in fresh particulate preparations and treatments which cause a release of acid 
phosphatase liberated N-acetyl-fl-glucosaminidase 2. Liver was the tissue used almost 
exclusively in the studies of the intracellular distribution of the enzyme and its changes 
under various conditions2, 4 8. Little has been known, however, about the changes in 
the intracellular distribution pattern of the enzyme occurring in hepatic damage. 

We previously reported that the serum N-acetyl-fl-glucosaminidase activity in 
patients with various liver diseases was elevated above the normal range, and that the 
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elevation of the enzyme activity in serum was most prominent in patients with active 
chronic hepatitis 3. In the present study, in order to elucidate the mechanism of the 
elevation of the serum enzyme activity in hepatic damage, the interrelation between the 
serum enzyme activity and the intracellular distribution pattern of the enzyme in the li- 
ver was investigated under various conditions. In addition, a study was made of the ef- 
fects oflabilizing and stabilizing agents on enzyme release in healthy and damaged livers. 

MATERIALS AND METHODS 

Male albino rats of the Sprague-Dawley strain, weighing approx. 15o g at the 
beginning of the experiment, were used. 4 to 8 rats of each group were fed ad libitum 
on a standard laboratory diet. Chronic hepatic damage was induced by carbon tetra- 
chloride inhalation twice a week for periods of I, 2, 3, 4 and 5 months. For acute 
hepatic damage, animals were given 1.25 ml of carbon tetrachloride per kg of body 
weight through a stomach tube and sacrificed after 24 h. In the experiment on ischemia 
in rat liver, the left liver lobe was ligated according to the method described by DE 
DUVE AND BEAUFAY 4. Rats with hypervitaminosis A were given orally a daily dose 
of 20 ooo I.U. of vitamin A acetate per IOO g of body weight for 7 to io days. Hydro- 
cortisone was injected intraperitoneally in a daily dose of 5 mg per IOO g of body weight 
for 5 days. Adrenalectomy was performed bilaterally by retroperitoneal approach 
and the rats were sacrificed after 24 and 48 h. The animals were bled under anesthesia, 
and the blood was collected and allowed to clot in a refrigerator. The livers were 
perfused in situ by the portal vein with ice-cold 0.25 M sucrose solution and removed. 
Before perfusion, a small piece of the liver was taken from the right lobe for histological 
study. Tissue fractionation was performed as follows. The liver homogenates (IO%, 
w/v) were prepared according to a strictly standardized grinding technique in an ice- 
cold 0.25 M sucrose solution in a Potter-Elvehjem glass homogenizer for 2 rain at 
about IOOO rev./min. For the study of enzyme release from lysosomes the liver was 
homogenized in 0.25 M sucrose containing 0.05 % of Triton X-Ioo. Fractions of sub- 
cellular particles were prepared from the sucrose homogenates of rat liver according 
to the method described by DE DOVE et al. 5. Estimation of N-acetyl-fl-glucosaminidase 
activity was performed by a modified method of WALKER, WOOLEN AND PUGH 7. The 
assay system for N-acetyl-fl-glucosaminidase activity contained 0.2 ml of enzyme 
solution and 1.8 ml of 3.6 mMp-ni trophenyl-N-acetyl - f l -glucosaminide in 0.5 M 
acetate buffer (pH 4.3) in a final volume of 2 ml. After incubation for 30 rain at 37 °, 
4 ml of 0.2 M borate buffer (pH 9.8) was added, the solution was centrifuged, and the 
liberated p-nitrophenol was measured at 420 m/~. Unless otherwise stated the results 
presented throughout this report are expressed as specific activity (#g ofp-nitrophenol/ 
mg of protein per 30 rain for the liver, and mg of p-nitrophenol/Ioo ml of serum per 
30 min for the serum). Protein was determined colorimetrically by the method of 
LOWRY et al. s with crystalline bovine serum albumin as a standard. 

RESULTS 

Distribution pattern of N-acetyl-fl-glucosaminidase activity in rat liver and serum 
In acute hepatic damage, as shown in Table I, the total N-acetyl-fl-glucos- 

aminidase activity of the liver was significantly lowered. 
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TABLE I 

I N T R A C E L L U L A R  D I S T R I B U T I O N  OF N - A C E T Y L  - / ~ - G L U C O S A M I N I D A S E  A C T I V I T Y  IN R A T  L I V E R  A N D  S E R U M  

4 to 8 rats  of each group were examined and enzyme activity was expressed as mean value 4- S.D. 

Liver Serum*** 

Total Super- Micro- Lysosome** Mitochon- Nucleus 
activity* natant*" some*" dria*" cell debris** 

Heal thy 11.2 ± 0.6 5.2 ± 0.8 30.7 -- 6.5 306.4 4- 60. 3 156. 7 4- 15.6 20. 5 4- 6. 4 I9.I  -¢- 1. 4 
Acuteinjury§ 7.3 ± 0.9 0.6 4- 0. 3 69.4 ± 7.1 87.4 4- 18.7 187.4 4- 19.3 19.1 4- 8.2 25.7 i 2.7 
Chronic injury§§ 17.1 -E 1.2 6.8 4- i.o 48.1 ± 6.3 118. 7 4- 24.o 177.1 4- 17. 5 20.2 ± 8.1 2o.2 4- 1. 7 

* Total  act ivi ty:  the enzyme activity of total  liver homogenate  expressed as mg of p-n i t ropheno!  
]iberated/g of wet  liver per 3 ° min. 

"" Specific activity:  #g of p-n i t rophenol /mg of protein per 3 ° min. 
*** Serum activity:  mg of p-ni t rophenol  l iberated/ ioo ml of serum per 3 ° min. 

§ Acute hepatic injury was caused by  giving carbon tetrachloride th rough  a s tomach tube;  ra ts  were 
sacrificed after 24 h. 

§§ Chronic hepatic injury was caused by  carbon tetrachloride inhalat ion twice a week for i month .  

With respect to the intracellular distribution pattern, the specific activities were 
markedly reduced in the supernatant and lysosomal fractions and slightly enhanced 
in the microsomal fraction ; the serum activity was elevated. In chronic hepatic damage 
caused by carbon tetrachloride inhalation for I month, the serum enzyme activity 
showed no significant change.The total activity and distribution pattern of the enzyme, 
however, were entirely different from those of healthy rats. 

The total activity and the specific activity of the supernatant and of the micro- 
somal fractions were slightly increased and the lysosomal specific activity was sig- 
nificantly decreased. 

o[ ° O - - @  supernotant fraction ~!I 
O ~  mlcrosomaJ froctlon / 
A------& ~/sosomol fraction 

• 30C L~-I---~ rnit°ch°ndr~ fracCi°n / @ 

+20C 

• ' Q ~ H . . . ,  

t%.. / "':*~ . . . . . . .  ~ . . . . . . . . . . . . . .  ~ - - - ' - - ~  

+ 1 o o : ,  ,- . . . . . .  , ~  . . . . . . . . . . . . .  ~ , - - - ~ z _  
0 1 3 6 12 24 

Time u f te r  l igat ion ( h )  

Fig. I. Change in the intracellular dis tr ibut ion of N-acetyl-/5-glucosaminidase in ligated liver lobe 
of heal thy rat. Enzyme activity in each fraction is percent  of the activity in the unligated pa r t  
of the same liver. 
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Intracellular distribution of N-acetyl-~-glucosaminidase in ligated lobe of liver 
Fig. I shows the pat tern of change in N-acetyl-fi-glucosaminidase activity in 

each subcellular fraction after liver lobe ligature in a healthy rat, in which values of the 
activity of the ligated lobe were expressed as percent of the values in the unligated 
part  of the same liver. No difference was seen in the total activity between the unligated 
liver lobe after operation and the non-operate d liver. The change in the intracellular 
distribution pat tern was already evident 30 rain after the ligation. The activity in the 
supernatant  fraction was found to increase slowly just after ligation, and to increase 
rapidly thereafter, reaching a level more than 7-fold the normal level after 24 h. The 
activity of the microsomal fraction, on the other hand, increased slightly after 3 h and 
decreased progressively thereafter. In contrast, a significant decrease in the act ivi ty 
of mitochondrial and lysosomal fractions was seen throughout the experiment. 

Rat  livers with chronic hepatic damage were ligated in the same way as the 
healthy livers, and the rat  was killed 3 h after the ligation. Table I I  shows the activity 

T A B L E  II 

N ' - A C E T Y L - f l - G L U C O S A M I N I D A S E  ACTIVITY" I N  S U P E R N A T A N T  A N D  P A R T I C L E  F R A C T I O N S  W I T H  A N D  

W I T H O U T  L I G A T I O N  OF L I V E R  L O B E  OF H E A L T H Y  RATS A N D  RATS W I T H  D A M A G E D  L I V E R S  

Per cent value ~ S / P  ratio*" 

Supernatant  (%)  Particle (%)  

Hea l thy  Control 
Non-l igated lobe 
Ligated lobe§ 

2.6 (o.22 :t= o.o3)*'" 97.4 (8.16 --  o.95) ~'* 7.3 
2.6 (o.19 i o.o2) 97.4 (7 .10 • o. 16) 7-3 
6.5 (o.39 4- 0.06) 93.5 (5.58 ± 0.98) 11.5 

Chronic injury§§ Control  4.3 (0.35 ± 0.06) 95.7 (7.75 -t= 0.85) 22.2 
Non-l igated lobe 4.0 (0.43 ± o.07) 96.0 (lO. 3 ± 0.96) 22.2 
Ligated lobe§ 11.8 (1.o 4 ~ 0.09) 88.2 ( 7.8 i 0.98) 30.3 

* Per  cent  value:  to ta l  ac t iv i ty  of  supe rna t an t / t o t a l  ac t iv i ty  of  whole homogena te  × IOO. 
** S/P rat io:  specific ac t iv i ty  of supe rna t an t  fraction/specific ac t iv i ty  of  part icle f ract ion 

× i o o .  

"'" Values in paren theses  show to ta l  ac t iv i ty  4- S.D. 
§ 3 h af ter  ligation. 

~§ Chronic hepat ic  in jury  was caused by  carbon te t rachlor ide  inhala t ion twice a week for 
I m o n t h .  

of supernatant  and particle fractions of the liver with chronic damage in comparison 
with the values obtained for healthy liver. The S/P ratio was expressed as percent of 
the activity in the supernatant  fraction to the activity in the particle fraction. The 
rate of increase in the activity in the supernatant fraction in the ligated lobe of damaged 
liver was about the same as that  of healthy rat liver. The S/P ratio in the ligated lobe 
of the damaged liver, however, was higher than that  of normal liver. This result seems 
to suggest a significant increase in the enzyme release into the supernatant  fraction 
from the particle fraction of the liver with chronic damage. 

Release of N-acetyl-fl-glucosaminidase with d~ferent treatments 
In order to s tudy the difference in enzyme liberation in healthy and damaged 

livers, a freezing and thawing t reatment  was used. As shown in Table III,  with this 
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T A B L E  I I I  

E F F E C T  OF T H E  T R E A T M E N T  OF R E P E A T E D  F R E E Z I N G  A N D  T H A W I N G  OR T R I T O N  X - I O O  ON T H E  C H A N G E  I N  2¥-  

A C E T Y L - f i - G L U C O S A M I N I D A S E  A C T I V I T y I ,  * IN S U P E R N A T A N T  A N D  P A R T I C L E  F R A C T I O N S  I N  RAT L I V E R  W I T H  A N D  

W I T H O U T  H E P A T I C  D A M A G E  

Healthy A cute injury** Chronic injury*** 

Super- Particle S /P  Super- Particle S /P  Super- Particle SIP 
natant ratio§ natant ratio§ natant ratio§ 

Control  5.2 ± 0.8 68. 7 4- 0.6 7.3 0.6 4- 0. 3 61. 4 4- 6.0 i .o  6.8 4- I.O 30.5 4- 3.8 22.2 
Freezing and  

t hawing  
(2 t imes)  8. 7 4- 1.2 83.1 4- 8.3 lO.5 24.7 4- 4.9 49.3 4- 5.2 50.o 25.2 :t: 3.2 27.3 4- 4.o 92.0 

Tr i ton  X- i oo 
treated§§ 
(o.05%) 20.5 -t- 4.6 73.4 4- 3 .8 28.0 23.4 4- 4.3 58.3 ± 6.0 40.0 24.5 4- 5.7 58.6 4- 5 .2 41.8 

* Values  show specific act iv i t ies  (Fg of p -n i t ropheno l  l ibe ra ted /mg of p ro te in  per  3 ° min).  
** Acute  hepa t ic  i n ju ry  was caused  by  g iv ing c a r b o n  te t rachlor ide  t h r o u g h  a s t o m a c h  t ube ;  r a t s  were 

sacrificed af ter  24 h. 
*** Chronic hepa t ic  i n ju ry  was caused  by  ca rbon  te t rachlor ide  inha la t ion  twice a week for I m o n t h .  

§ S /P  ra t io :  specific ac t iv i ty  of  s u p e r n a t a n t  fract ion/specif ic  ac t iv i ty  of  par t ic le  f rac t ion  X ioo. 
§§ Liver  was homogen ized  in o.25 1Vi sucrose con ta in ing  0.05 % of  Tr i ton  X- ioo .  

t r e a t m e n t  a s i g n i f i c a n t  i n c r e a s e  w a s  f o u n d  in  t h e  a c t i v i t y  o f  t h e  s u p e r n a t a n t  f r a c t i o n  

a n d  t h e  S / P  r a t i o  i n  l i v e r  w i t h  a c u t e  a n d  c h r o n i c  d a m a g e ,  w h i l e  t h e  i n c r e a s e  w a s  n o t  

a s  m a r k e d  i n  h e a l t h y  l i ve r .  O n  t h e  o t h e r  h a n d ,  n o  s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  a c t i v i t y  

porticle froction 
I (]~0 supernatont fraction 

100 I" "~' serum 
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Fig. 2. N-ace ty l - f l -g lucosaminidase  ac t iv i ty  of  liver and  s e r u m  in r a t s  wi th  chronic  hepa t ic  
d a m a g e  due  to carbon  te t rachlor ide  inhala t ion .  The  o rd ina te  on t he  left  shows  t he  e n z y m e  
act ivi t ies  of  the  s e rum  and  of  the  part icle  and  s u p e r n a t a n t  f ract ions.  On  the  r igh t  i t  shows t he  
S /P  ratio.  Values  of  par t ic le  and  s u p e r n a t a n t  f rac t ions  are g iven  as specific ac t iv i ty  of  the  e n z y m e  
and  va lue  of  s e r u m  e n z y m e  ac t iv i ty  is g iven as m g  of  p -n i t ropheno l  l ibera ted/dl  per  3 ° min .  The  
S/P  ra t io  is ca lcula ted  as follows: specific ac t iv i ty  of  s u p e r n a t a n t  fract ion/specif ic  ac t iv i ty  of  
part icle  f rac t ion  x ioo. The  absc issa  shows  du ra t i on  of  serial ca rbon  te t rachlor ide  inhala t ion .  

Biochim. Biophys. Acta, 151 (1968) 628-636 



N-ACETYL-fl-GLUCOSAMINIDASE IN HEPATIC DAMAGE 633 

of the supernatant fraction was seen between the groups after t reatment  with o.o5 % 
Triton X-Ioo in 0.25 M sucrose solution. With the Triton treatment,  however, the S/P 
ratio was increased in acute hepatic damage. 

Change in N-acetyl-fl-glucosaminidase activity in chronic hepatic damage 
The change in N-acetyl-/3-glucosaminidase activity in the serum and in the 

supernatant  and particle fractions of the liver in chr01~ic hepatic damage is shown 
in Fig. 2. The enzyme activity of the serum and the supernatant fraction was found to 
be increased with progression of hepatic damage, while that  of the particle fraction 
was decreased. The S/P ratio was seen to be remarkably elevated in the advanced 
stage of hepatic damage. The changes in the activity of the serum and the supernatant 
fraction were shown to be nearly inverse to the change in activity of the particle 
fraction. 

Change in N-acetyl-fl-glucosaminidase activity during convalescence from chronic hepa- 
tic damage 

The effect of interruption of hepatic injury on the enzyme activity of the serum 
and of the supernatant and particle fractions is shown in Table IV. In this experiment, 

T A B L E  IV 

N-ACETYL-/~-GLUCOSAMINIDASE ACTIVITY IN PARTICLE AND SUPERNATANT FRACTIONS AND IN THE 
S E R U M  O F  R A T S  C O N V A L E S C I N G  F R O M  L I V E R  D A M A G E  

Liver Serum 

Supernatant Particle SIP 
ratio * 

Control** lO.8 ~= 1. 7 86. 3 4- 8. 5 12.5 20.3 ~= 3.7 
2 weeks  after*** 37.2 4- 2.8 112.9 ± 8.2 33.0 22.2 4- 4.5 
4 weeks  after*** 22-7 ± 4-5 70.6 ± lO.9 32.0 20.8 J= 3.6 

* S/P  ra t io  : specific a c t i v i t y  of s u p e r n a t a n t  f ract ion/specif ic  a c t i v i t y  of par t ic le  f rac t ion  X 
IOO. 

** The a c t i v i t y  of  the  cont ro l  is the  va lue  of  ra t s  in jured  by  3 m o n t h s  of ca rbon  t e t r ach lo r ide  
inha la t ion .  

*** 2 and  4 weeks  af ter  i n t e r r u p t i o n  of ca rbon  t e t r ach lo r ide  inha la t ion .  

rats injured by inhaling carbon tetrachloride for 3 months were used as controls. 
2 weeks after interruption of carbon tetrachloride inhalation, the activity was sig- 
nificantly increased in both the particle and supernatant fractions of the liver, while 
no change was seen in the serum activity. After 4 weeks, the activity of the particle 
fraction was decreased, reaching the control level, while that  of the supernatant 
remained at a slightly higher level. The S/P ratio of rat liver in the convalescent stage 
both 2 and 4 weeks after the interruption was higher than that  of the control group. 

Effect of hypervitaminosis A on the rdease of N-acetyl-fl-glucosaminidase 
A significant increase in the enzyme activity of the supernatant and particle 

fractions of the liver and of serum was found both in healthy rats and rats with chronic 
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TABLE V 

E F F E C T  OF H Y P E R V I T A M I N O S I S  A ON N - A C E T Y L - f l - G L U C O S A M I N I D A S E  A C T I V I T Y  IN T H E  S U P E R -  

N A T A N T  A N D  P A R T I C L E  F R A C T I O N S  OF T H E  L I V E R  A N D  IN T H E  S E R U M  OF H E A L T H Y  RATS A N D  RATS 

W I T H  C H R O N I C  H E P A T I C  D A M A G E  

Liver Serum 

Supernatant Particle S /P  ratio* 

H e a l t h y  Control  3 .1 i 0.5 7 °.2 4- 3.4 4-4 13-6 4- 1.3 
H y p e r v i t a m i n o s i s  A** 5.o 4- 0. 5 lO6.6 ± 3.1 4.6 18. 3 4- 2. 5 

Chronic injury*** Control  3.7 ± 0.3 82.1 ± 3.1 4.5 20.8 ± 1-9 
H y p e r v i t a m i n o s i s  A** 5.6 4- 0. 4 1°3.4 4- lO.7 5.4 25.3 ~: 5.3 

* S/P  ra t io  : specific a c t i v i t y  of s u p e r n a t a n t  f ract ion/specif ic  a c t i v i t y  of par t ic le  f rac t ion  × 
IOO. 

** V i t a m i n  A was g iven ora l ly  to r a t s  in a daffy dose of 2o ooo I.U. per  ioo  g of body  
we igh t  for 7 days.  

**" Chronic hepa t i c  d a m a g e  was induced by  serial  carbon t e t r ach lo r ide  inha la t ion  twice  a 
week for 2 months .  

hepatic damage due to administration of excess of vitamin A. Practically no difference 
was found in the S/P ratios of control and hypervitaminosis A in healthy livers. On 
the contrary, in chronic hepatic damage, an increase was seen in this ratio in hyper- 
vitaminosis A as shown in Table V. 

This result seems to indicate that the effect of hypervitaminosis A on enzynle 
release in the damaged liver is more marked than in healthy liver. 

Effect of glucocorticoid on release q[ N-acetyl-fl-glucosaminidase 
The results presented in Table VI show that the enzyme activity in the particle 

fractions of both healthy liver and liver with chronic damage was slightly reduced by 
administration of hydrocortisone. No significant influence of hydrocortisone was 

T A B L E  V/  

N - A C E T Y L - f l - G L U C O S A M I N I D A S E  A C T I V I T Y  IN T H E  S U P E R N A T A N T  E F F E C T  OF G L U C O C O R T I C O I D  ON 

A N D  P A R T I C L E  F R A C T I O N S  OF T H E  L I V E R  A N D  I N  S E R U M  OF H E A L T H Y  RATS A N D  RATS W I T H  C H R O N I C  

H E P A T I C  D A M A G E  

Liver Serum 

Supernatant Particle SIP ratio* 

H e a l t h y  Control  4.8 ± 1. 9 71.4 ~_ lO.6 6. 7 14.2 4- 3.1 
Hydrocor t i sone*"  4.5 ± 0-3 67. 7 -4- 2.8 6.6 11.9 i i . i  

Chronic injury*** Control  I I . 2  4- 2.0 83-4 ± 3.7 13.4 23.8 4- 0.6 
Hydrocort isone** 11. 5 -b 1. 4 75-4 4- 13.9 15.3 23.1 ± 2.4 

" S /P  ra t io  : specific a c t i v i t y  of s u p e r n a t a n t  f ract ion/specif ic  a c t i v i t y  of par t ic le  f rac t ion  × 
1 0 0 .  

** Hydroco r t i sone  was in jec ted  i n t r a p e r i t o n e a l l y  for 5 days  in a da i ly  dose of 5 mg per  
ioo  g of body  weight .  The ra t s  were sacrificed 2 4 h af ter  the  las t  inject ion.  

**" Chronic hepa t i c  d a m a g e  was  induced  by  serial  ca rbon  t e t r ach lo r ide  i nha l a t i on  twice  a 
week for 3 months .  
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found on the S/P ratio of healthy liver. In chronic hepatic damage, however, a slight 
increase was seen in the S/P ratio with hydrocortisone and no change was found in the 
activity of the supernatant.  These results might suggest that  glucocorticoid is not 
effective in inhibiting enzyme release from the particle fraction of damaged liver. 

Effect of adrenalectomv on the release of N-acetyl-fl-glucosaminidase 
As shown in Table VII ,  the enzyme activity in the supernatant fraction of healthy 

liver increased markedly at 24 h and then returned to a nearly normal level 48 h after 
adrenalectomy. A slight increase of the enzyme activity in the supernatant fraction 
was found in chronic hepatic damage. 

T A B L E  V I I  

E F F E C T  O F  A D R E N A L E C T O M Y  O N  THE RELEASE oF N-ACETYL-~-GLUCOSAMINIDASE 

Liver Serum 

Supernatant Particle S /P  ratio" 

Heal thy  Control 4.8 ± 1.9 71.4 ± lO.6 6. 7 14.2 4- 3.1 
Adrenalectomy** 24 h 16.3 ~= 5.1 76.4 :t: 24.3 21.3 2o.9 ± 5.8 

48 h 9.2 J_ 0.6 lO9.8 ~_ 28. 4 8. 4 15.o 4- 1. 7 

Chronic injury*"* Control 23.5 ± 6.2 76.1 ± 22.4 3o.9 
Adrenalectomy** 24 h 30.0 4- 3.6 12o.o ± i i . o  25.0 

48 h 21. 7 ± 9.0 112.9 4- lO.9 19.2 

27. 9 4- 6.1 
26.9 4- 6. 4 
20.7 ± 5.8 

* S/P ratio : specific act ivi ty of supe rna t an t  fraction/specific act ivi ty of particle fraction x 
ioo. 

** Adrenalec tomy was performed bilaterally by the retroperi toneal  approach and ra ts  were 
sacrificed after  24 and 48 h. 

**" Chronic hepatic damage was induced by serial carbon tetrachloride inhalation twice a 
week for 4 months .  

The enzyme activity of the particle fraction was increased both in healthy liver 
and in chronic hepatic damage, more markedly in the latter. The change in the S/P 
ratio due to adrenalectomy was found to be more marked in healthy liver than in 
damaged liver. The results seem to suggest that  the enzyme release from the particle 
fraction is more pronounced in healthy liver than in damaged liver after adrenalectomy. 

DISCUSSION 

N-Acetyl-fl-glucosaminidase is considered to be involved in the catabolism of 
acid mucopolysaccharides. Recently ARONSON AND DAVIDSON 9 have shown that  
hyaluronidase, an endomucopolysaccharJdase, is present in the lysosomes of rat liver. 
The possibility exists, therefore, that  the combined action of these enzymes in lysosomes 
might have biological implications for the degradation of acid mucopolysaccharides. 
The release of lysosomal hydrolases in ischaemic rat liver was described by DE DUVE 
AND BEAUFAY 4. HUTTERER 10 showed that  hepatic lysosomes degraded highly poly- 
merized mucopolysaccharides, and the activity of hepatic mucopolysaccharidase was 
related to the turn-over rate of hepatic acid mucopolysaccharides and to fiber formation 

Biochim. Biophys. Acta, 151 (1968) 628-636 



636 T. KOIZUMI et al. 

in hepatic  fibrosis. The abnormal i ty  of  acid mucopolysaccharides in the l iver and the 

elevation of N-acetyl-~-glucosaminidase ac t iv i ty  in the serum in chronic hepat ic  

damage were reported by our laboratoryD, 11. The pathologic role of N-acetyl-f i-  

glucosaminidase as well as other  lysosomal enzymes is not  yet  known. In acute hepat ic  

damage,  the increase both in the serum and in the superna tan t  fraction of the lysosomal 

enzymes seemed to be an indication of cell disruption. In chronic hepat ic  damage,  

abnormal  i ntracel lular  distr ibution of the enzyme was found. This change became more 

pronounced  in progressive stages of hepatic  damage,  which may  be a t t r ibu ted  to 

release of the lysosomal enzymes. Results  suggesting different modes of  enzyme  

release under  various conditions were also seen in vitro in l iver with chronic in jury  after  

t r ea tment  with Tr i ton X- Ioo  or freezing and thawing. The same result  was obtained 

in vivo after adminis t ra t ion  of excess v i t amin  A, which is known to be a labilizing 

agent of lysosomes. I t  is assumed tha t  the lysosomal al terat ion is related to the change 

in hepat ic  acid mucopolysaccharides.  
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