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129. T H E  B I O C H E M I C A L  A N D  H I S T O L O G I C A L  S T U D Y  O N  T H E  L I V E R  
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62 pat ients  were studied on liver funct ion tests  before and af ter  the improvement  of con- 
gestive hear t  failure. The  re la t ionship  between histological changes of the l iver and l iver 
function tes ts  pr ior  to death  was also studied in 109 autopsied pat ients  died of hear t  failure. 
The se rum protein increased wi th  the improvement  of the protein fraction.  The  BSP re ten t ion  
decreased f rom average 14.4% to 7.4%. The  high se rum t r ansaminase  act ivi ty obserbed in 4 
cases re turned  rapidly to normal  range  af te r  t r ea tmen t  of the hear t  failure.  An increase of 
serum bil irubin,  especially indirect  bi l i rubin,  was observed in some cases wi thout  pu lmonaly  
infarction, however  LDH1 and LDH~ did not  increase as compared wi th  those in hemolytic 
jaundice due to the ball  valve replacement  in rheumat ic  hear t  disease. Whereas  elevat ions of 
a-hydroxybutylic acid in these cases seemed to be reflections of myocardial  damage in the  
pat ients  wi th  hear t  failure. Therefore  hemolytic mechanism did not  seemed to be a major  
fatcor to jaundice in hear t  failure.  The  histological diagnosis of the l iver in hear t  fa i lure  was 
made on the classification of Nakash ima and Imazato. The  prolonged BSP retent ion,  a l terd  
serum prote in  f ract ion and high venous pressure  were re la t ively  correla ted wi th  the grade of 
histological changes. Cases wi th  high se rum t r ansaminase  act ivi ty were observed in the Grade 
1N2 (necrosis and hemorrhage  was observed in area more than  the one-third including the  
central  vein in lobules). The  resul t s  obtained in this  s tudy were as follow; 1) a l terd  l iver  
function tes ts  were revers ib le  by t r ea tmen t  of congestive hear t  failure,  2) the sever i ty  and  
durat ion of congestive hear t  fa i lure  influenced on the histological changes of the liver, 3) 
hemolytic mechanism was not  a major  factor to jaundice in congestive hear t  fa i lure  and 4) 
clinical manifes ta t ions  and l iver funct ion tes ts  could evaluate  the sever i ty  of the histological 
changes of the l iver in congestive hear t  failure. 

130. H E P A T I C  F U N C T I O N  A N D  C I R C U L A T I O N :  A P P L I C A T I O N  O F  

T R A P E Z O I D A L  E L E C T R O M A G N E T I C  F L O W M E T E R  TO T H E  
S T U D I E S  O F  H E P A T I C  C L E A R A N C E  W I T H  I N D O C Y A N I N E  

G R E E N  A N D  198AU C O L L O I D  

Y. YOKOYAMA, T. KISHIMOTO, S. IWATSUKI, T. NAKAMURA, T. MIKI, K. TAKESHIGE, 
M. KASUYA, Y. FUKUHARA, K. KUROKAWA, R. HIDEMURA, and S. YAMAMOTO 

Second Department of  Surgery, Nagoya University School of  Medicine 

Indocyanine green  (ICG) and l~Au colloid have been used clinically as rel iable  indices of 
hepatic function and circulation, however, the i r  exact  re la t ionship  to changes  of hepat ic  blood 
flow is not  yet understood. This  paper  deals with  our  a t tempts  to analyse the i r  re la t ionship  
par t icular ly  in hepatectomized dogs us ing the above-mentioned agents  and the trapezoidal  
electromagnetic flowmeter developed by us recently.  

For  exper iments  mongrel  dogs weighing 6~12  kg were used. Measurement  of hepatic a r te r ia l  
flow (HAF) was per formed by applying the probe on the common hepatic a r t e ry  a f te r  deviding 
the r ight  gas t r ic  and gastroduodenal  ar tery,  and tha t  of porta l  vein flow (PVF) was done a f te r  
deriding the pancreat icoduodenal  vein. Adminis t ra t ions  of ICG and 19SAu were 0.25 m g / k g  and 
20N50 pc respectively, and blood samples  were taken at  2, 4, 6, and 8 minutes  a f te r  injection, 
and disappearance ra te  K (rain -I) was calculated. 

In control  group measurements  were made before and I hour  af ter  sham operation.  In 
hepatectomy group par t ia l  hepatectomies of var ious extents  were per formed in 12 dogs and 
measurements  were made 1 hour  before and 10 minutes  a f te r  the  operation.  
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Results  were as follows. In control  dogs changes of hepatic blood flow (HF) dur ing  1 hour  
period were not  significant, the average being 1.2%, whereas  HAF tended to increase (the 
average,  14 ?) and PVF tended to dcrease (the average, 3%). On the cont ra ry  resu l t s  of ICG 
showed wide fluctuations (__+30%), whereas  those of 198Au were comparat ively  smal l  (___10%). 

In hepatectomy group the resul t s  of flowmeter measurement  revealed that  in an extensive  
hepatectomy of over  60% HF was markedly  reduced, and however  in hepatectomies of less than  
45% varied changes of HAF and PVF were observed in spite of s teady reduction of HF pro- 
port ional  to extent  of hepatectomies.  In ICG and 19aAu studies the resul t s  of over  60% 
hepatectomy were a lmost  identical wi th  tha t  of the  flowmeter, whereas  those of less extensive 
hepatectomies showed large fluctuation in values along with increase of hepatectomy rate ,  in 
which it was noticed changes of ICG values seemed to coincide wi th  tha t  of HAF in flowmeter 
measurement .  

In conclusion it was ascer ta ined the flowmeter and hepatic clearance of ICG and l~Au showed 
marked  reduction of hepatic circulat ion when hepatectomy was extensive (over 60%), whereas  
they did not always coincide wi th  each other  when hepatectomy was less extensive (less than  
45%), and therefore  complex na ture  of hepatic clearance of these agents  were suspected. 
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The portal  and the hepatic a r te r ia l  blood flow was measured  f rom plateau concentra t ions  in 
the ar te r ia l  and the hepatic venous curves  af te r  cont inuous infusion of radioiodinated se rum 
albumin into the pu lmonary  ar tery.  Average ra t io  of the portal  blood flow to the total  hepatic 
blood flow was 85% in controls,  81% in chronic hepati t is ,  63% in hepatic cirrhosis ,  69% in 
p r ima ry  hepatic carcinoma,  and 76% in metas ta t ic  hepatic carcinoma. Normal  range  was 
assumed to be between 70 and 90%. The  differences between hepatic c i r rhosis  and the  controls  
and between hepatic c i r rhosis  and chronic hepat i t is  was s ta t is t ical ly  significant. The  decreased 
ra t io  of the portal  blood flow in hepatic c i r rhosis  showed no significant corre la t ion to per  cent  
in t rahepat ic  shunt ,  the  wedged hepatic venous pressure ,  per  cent of in ters t i t ia l  t issue,  morpho- 
logical classification of cirrhosis ,  deformity  in hepatic venograms,  or presence of splenomegaly, 
hepatomegaly,  or esophageal  varices. 

The porta l  blood flow calculated f rom the rat io  and the total  hepatic blood flow was 
significantly lower in hepatic c i r rhosis  than  in chronic hepati t is ,  and was negat ively correlated 
wi th  the wedged hepatic venous pressure .  
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Transumbi l ica l  por ta l  catheler izat ion was applied to the  liver diseases.  Por ta l  venous 
pressure  (PVP) was measured  direct ly by th is  method. New caliculation method for the rat io  
of hepatic a r te r ia l  blood flow and porta l  blood flow (A/P  ratio) was deviced by use of fol lowing 
principle. 

Dilution method was applied to the  pr inciple;  oral ly adminis tered  I TM hippurate  is absorbed 
into the  portal  blood, diluted in the  l iver wi th  the  ar te r ia l  blood and flows into the hepatic 
venous blood. Each samples  of portal  blood, per ipheral  ar ter ied  blood and hepatic venous blood 
were obtained f rom the  t ransumbi l ica l  catheter ,  per ipheral  a r te r ia l  and hepatic venous catheter  
respectively,  at  every 5 minutes  for 60 minutes.  Then  the i r  radioisotope counts were measured.  


