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spectro-enzymatic method as modified by Hashimoto. And for determinat ion of Total-SH, DTNB 
method was used. Total-SH and glutat ione contents  in whole blood of pat ients  wi th  choleli- 
thiasis  and hepat i t is  were not  different f rom those of heal thy humans,  while in obs t ruc t ive  
jaundice by stones and cancers total-SH and GSH in whole blood were decreased. According 
to remiss ion  of jaundice by operat ive procedure,  total-SH and GSH levels in whole blood were 
increased. In follow-up cases of hepati t is ,  a t  the t ime of remission,  total-SH and GSH levels in 
whole blood were once decreased. In l iver t issues of pa t ien ts  wi th  obst ruct ive  jaundice, total- 
SH and GSH level were lower than  those in controls  containing gas t r ic  ulccr and gas t r ic  
cancer.  In dogs bile ducts of which were ligated, total-SH and GSH contents  were s l ight ly 
increased in the first week af te r  operation,  but  decreased in the th i rd  week. Total-SH and GSH 
in l iver t i ssues  were not increased in the th i rd  week, compared wi th  those in control.  And 
GSSG content  in whole blood and liver t issues was also increased in many cases. The  difference 
between exper imenta l  and clinical resul ts  must  be studied hereaf ter .  
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We have already reported enzymological studies on the remain ing  s tomach af te r  resect ion 
especially on the  remain ing  port ion in the 54th Meeting of the  Japanese Society of Gastroentero-  
logy and the 1st Meeting of the Japanese Society of Digestive Surgery. In the present  study, 
the l iver was taken up for s imi la r  study. 

In the group of dogs in the  init ial  s tage of BI operation,  scarcely any decrease of glycogen 
was noted in the liver. Moderately posit ive react ion was noted in LDI-I and SDH stain. In the  
l iver of dogs in the same stage af ter  operat ion wi th  BII method, moderate  hydrops-like 
degenerat ion and decrease of glycogen were noted, while mild decrease of act ivi ty was noted 
in LDH and SDH stain. In the group af ter  a long interval  f rom the operation,  no marked  
difference was noted. 

The  l iver cells in the group of dogs in the initial s tage a f te r  cardiac resect ion were a t rophic  
but  wi thout  decrease of glycogen. In LDH and SDH stain,  moderate  or high grade of posi t ive 
react ion was noted in many cases. In the l iver of animals  a f te r  a long in terval  following 
operation,  advanced hydrops-like degenerat ion and marked  decrease of glycogen were noted, 
a long wi th  a marked  decrease of act ivi ty of LDH and SDH. 

In dogs in which the corpus of the s tomach was resected, no remarkab le  changes of LDH 
and SDH sta in  were noted in each stage. 

In summary,  in both groups of dogs subjected to operat ions according to BI and BII method, 
no difference in s ta in ing was noted af te r  a long interval  f rom the operation. In dogs in which 
the cardiac port ion was resected,  decrease of glycogen and marked  decrease of enzymic 
act ivi t ies  were noted af te r  a long interval.  In dogs in which the corpus was resected,  scarcely 
any  changes of enzymic act ivi t ies  were noted in each stage. 

122. E F F E C T S  O F  L A T H Y R O G E N I C  A G E N T S  O N  E X P E R I M E N T A L  

H E P A T I C  I N J U R I E S  

- - E L E C T R O N  M I C R O S C O P I C  A N D  H I S T O C H E M I C A L  O B S E R V A T I O N - -  

K. SAMBE, M. TSUCHIYA, K. KAMEGAYA, N. KOBAYASHI, H. ISHII, M. ODA and I. OKAZAKI 

Dept. of Internal Med., School of Med., Keio University 

The  format ion and pers is tence  of collagen res t  on the  equi l ibr ium of format ion  and resorp- 
tion. Lysosomal enzymes, mainly  hydrolytic,  have recent ly  been regarded as impor tan t  for the  
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unders tanding  of the mechanism of fibrosis. In the present  study, the number  and act ivi ty of 
lysosomes were located with electron microscope and his tochemical  techniques  demons t ra t ing  
acid phosphatase ,  beta-glucuronidase and N-acetyl-beta-glucosaminidase in the  l iver t issue. 

Each group of Wis t a r  s t ra in  female ra t s  was sacrificed 24 hours,  1 week, 3 weeks, 6 weeks 
and 8 weeks of experiment .  0.15 ml of carbon te t rachlor ide  per  100 g of r a t  body weight  were 
injected subcutaneously  twice a week. Simultaneous daily admin is t ra t ion  of aminoacetoni t r i le  
(AAN) (10mg/100g  of ra t  body weight,  subcu taneous )was  per formed in one group. The  
act ivi ty of lysosomal enzymes decreases within hepatic cells and increases within mesenchymal  
cells in a few weeks. In 3 and /o r  4 weeks, when apparent  increase in hexosamine  and acid 
mucopolysaccharides in the  ground substance of injured l iver and firbosis would be reversible,  
the act ivi ty of the lysosomal enzymes within mesenchymal  cells is most  p rominen t  and 
decreases thereaf te r  as the fibrotic process  appears  to get i r reversible .  Simultaneous adminis t ra-  
t ion of AAN remarkab ly  suppresses  the degenerat ion of l iver cells due to carbon te t rachlor ide  
intoxicat ion as represented by the accumulat ion of fat  droplets,  di la tat ion of rough surfaced 
endoplasmic ret iculum, depletion of Palade granules  and disappearance of p r ima ry  lysosomes, 
keeping the lysosomal enzymes active as a whole. AAN also suppresses  the accumula t ion  of 
mucopolysaccharides preceding to the hepatic fibrosis. The  above findings would s t rongly  
support  the impor tan t  role of lysosomal enzymes in the metabol ism of connect ive t issue. 
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Previous repor t  f rom our laboratory  indicated tha t  a r emarkab le  increase of sulfated acid 
mucopolysaccharides (AMPS) occured in the l iver of ra t  wi th  exper imenta l  hepat ic  damage. 
We also found chondroi t in  sulfate  B was shown to have a close re la t ionship  wi th  collagen in 
the damaged liver. In th is  report ,  in order to elucidate the abnormal i ty  of the format ion  of 
sulfated AMPS in damaged liver, the  sulfat ion mechanism of AMPS was studied. Rats  wi th  
chronic damage were induced  by ser ia l  inhalat ion of carbon te t rachlor ide  twice a week for  4, 
6 and 10 weeks. The  act ivi t ies  of AMPS sul fo t ransferases  of whole homogenates  and subcel lular  
f ract ions of the  l iver were analized by the  method of Suzuki and Strominger .  As it is known, 
vi tamin A influences on the  AMPS sulfation,  the effect of this  v i tamin  on the enzyme act ivi ty 
was also examined. Desulfated chondroi t in  sulfate A and /o r  C and B were prepared for sulfate  
acceptors by the method of Kantor  and Schubert ,  and [3~S] 3'-phosphoadenosine-5'-phosphosulfate 
was used as a sulfate  donor. Rats wi th  hypervi taminosis  A were given oral ly a daily dose of 
2• I .U. of v i tamin A acetate per  100g of body weight  for 4 days. The  following resu l t s  
were obtained. (1) Distribution pattern of the enzyme in healthy rat hver. 62~  of the enzyme 
activity in whole homogenate  was found in the soluble fraction,  and the  specific act ivi ty  per  
mg of protein was the highest  in the  microsomal  fraction. (2) Changes of the activities in the 
process of hepatic damage. The  activi ty of chondroi t in  sulfate  (ChS) B su l fo t rans fe rase  showed 
a remarkab le  increase in the l iver in the 4th week of the hepatic  in jury  and decreased 
thereaf ter .  The  act ivi ty in the l iver wi th  chronic hepatic  in jury  showed higher  level than  tha t  
of heal thy l iver throughout  the  exper imenta l  period. The  act ivi ty of ChS A and /o r  C 
sulfotransferase ,  also, increased in the 4th week of the exper iment  and main ta ined  as high as 
the level of the 4th week, however,  the increase was not  so remarkab le  as seen in ChS B 
sulfotransferase .  (3) Effect of hypervitaminotic A on the enzyme activity. The  act ivi ty of 
AMPS su l fo t ransferase  decreased significantly in the  l iver of hypervi taminos is  A rats .  


