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Table III. Effect of cordycepin on o-diphenolase activity 

Additions o-Diphenolase activity 

Enzyme units Control (%) 

Control 600 100 

Cordycepin a) 10 -5 M 670 112 
b) 10 -r M 580 97 
e) 3 X 10- 4M 620 103 

The enzyme activity was measured in crude extract prepared from 
exeized embryos germinated (48 h) in continuous presence of cordy- 
cepin. 

Table IV. Effect of cycloheximide (CHI) on the o-diphenolase activity 
and 3H-leucine incorporation in the eluted fraction 

Additions o-Diphenolase activity in 8H-Ieucine incorpora- 
eluted fraction tion in eluted fraction 

Enzyme units :inhibition cpm/mg Inhibition 
(%) protein (%) 

Control 30 -- 1,120 -- 
CHI, 2 btg/ml 18 40 486 57 
CHI, 4 ~zg/ml 0 100 68 94 

The dialyzed crude extract wasfractionated on acrylamide gels and the 
region of 2 fast moving isoenzymes of o-diphenolase was eluted with 
0.05 M phosphate buffer (pH 6.6) and designated as eluted fraction. 
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Pisum13 and  soybeanZ4. I n  sea u rch in  eggs, Ac t -D failed 
to  i n h i b i t  t h e  a c t i v a t i o n  of p r o t e i n  synthes is ,  a l t h o u g h  
i t  r e t a rded  m R N A  f o r m a t i o n  1~ Also, in  g e r m i n a t i n g  
c o t t o n  co ty ledons  zl, t h e  i n d u c t i o n  of p ro tease  and  iso- 
c i t r a t a se  is s u p p o r t e d  b y  p re -ex i s t ing  m R N A  and  is n o t  
i n h i b i t e d  b y  Act-D.  

F r a c t i o n a t i o n  of c rude  e x t r a c t  on  ac ry lamide  gels 
revea led  4 o-d iphenolase  i soenzymes  a t  zero h g e r m i n a t i o n  
(Dz-D 4 in F igure  2). Af te r  48 h ge rmina t ion ,  6 new iso- 
enzymes  (Ds-Dz0) were formed (Figure 2). E m b r y o s  cu l tur -  
ed in presence  of C H I  (5 ~xg/ml) showed  a v i r t u a l  disap-  
pea rance  of 6 newly  fo rmed  i soenzymes  (Ds-D10). 
F u r t h e r m o r e ,  C H I  (2 a n d  4 g.g/ml) caused  a c o n c o m i t a n t  
decrease  in e n z y m e  a c t i v i t y  a n d  aH-leucine i nco rpo ra t i on  
in t he  e lu ted  f r ac t ion  o b t a i n e d  f rom the  f a s t  m o v i n g  
i soenzyme  b a n d s  (Dg-D10) of o-diphenolase  (Table  IV). 
Th i s  ind ica ted  t h a t  the  s t i m u l a t i o n  of o-diphenolase  
r ep resen t s  de novo  e n z y m e  synthes is .  Un l ike  CHI,  Act -D 
a n d  cordycep in  ta i led  to abo l i sh  t he  a c t i v i t y  of newly  
fo rmed  o-diphenolase  i soenzymes  (Figure 2). Br ief ly  then ,  
t h e  s t i m u l a t i o n  of o-d iphenolase  a c t i v i t y  a n d  i ts  iso- 
e n z y m e  f o r m a t i o n  d u r i n g  ear ly  g e r m i n a t i o n  of w h e a t  
e m b r y o s  is s u p p o r t e d  b y  conse rved  message a l r eady  
p r e sen t  in u n g e r m i n a t e d  embryo .  T h u s  t h e  s t i m u l a t i o n  of 
o-diphenolase  e n z y m e  seems to be  r egu la ted  a t  t h e  t r ans la -  
t i ona l  level. 

Zusammen[assung. Nachweis ,  dass  die S t imu la t i on  der  
o-Diphenolase-Akt iv i tg t t  u n d  der  I s o e n z y m b i l d u n g  w~th- 
r end  des f r i ihen  K e i m u n g s s t a d i u m s  yon  Weizenem-  
b r y o n e n  yon  e i n e m  konservier ter~ u n d  be re i t s  im  unge-  
k e i m t e n  S a m e n  vo rgeb i lde t en  I n f o r m a t i o n s t r ~ g e r  ab-  
h~ingig ist. 
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R e n a l ~ G l u c o s e  U t i l i z a t i o n  i n  G e n e t i c a l l y  D i a b e t i c  M i c r o a n g i o p a t h y  

The  c o m m o n  fea tu re  of d iabe t i c  m i c r o a n g i 0 p a t h y  is 
assoc ia ted  w i t h  t h i c k e n i n g  of t h e  cap i l l a ry  b a s e m e n t  
m e m b r a n e  z. A de ta i l ed  chemica l  ana lys i s  of h u m a n  dia-  
be t ic  b a s e m e n t  m e m b r a n e  revea ls  t he  f ac t  t h a t  t he  con-  
t e n t  of hexose  and  h y d r o x y l y s i n e  increased  2, 3. I n  a l loxan  
d i abe t i c  r a t  k idney ,  a n  e l eva t i on  of pos t - r i bosomal  glu-  
cosy l t rans fe rase  a c t i v i t y  3 is found  w h i c h  m a y  be  respon-  
sible for  t h e  increased  a m o u n t  of g lomeru l a r  b a s e m e n t  
m e m b r a n e  4. However ,  i t  is ye t  u n k n o w n  w h e t h e r  glu-  
cosy l t r ans fe rase  o r / a n d  o t h e r  fac tors  are  i n v o l v e d  in t h e  
gene t ica l ly  t r a n s m i t t e d  d i abe t i c  m i c r o a n g i o p a t h y .  

A h u m a n  t y p e  glomerulosclerosis  (diffuse, e x u d a t i v e  
a n d  nodula r )  assoc ia ted  w i t h  p r o t e i n  u r ea  a n d  increased  
b lood  u rea  n i t rogen  levels was  descr ibed  in t he  non-obese  
gene t i ca l ly  d iabe t ic  K K  mice 5. T h u s  K K  mice  are t h e  
ideal  mode l  for s t u d y i n g  t h e  b iochemica l  change  d u r i n g  
t h e  d e v e l o p m e n t  of gene t ica l ly  t r a n s m i t t e d  d iabe t i c  mi-  
c r o a n g i o p a t h y .  

Since glucose c o n t e n t  was  increased  in t i le  h y d r o x y -  
lys ine- l inked  d i sacchar ide  u n i t  2, p r e s en t  i n v e s t i g a t i o n  was 
to  s t u d y  glucose u t i l i z a t i on  b y  rena l  t i s sue  of K K  mice  
d u r i n g  t h e  process  of m i c r o a n g i o p a t h y  deve l opmen t .  
Moreover ,  t h e  g lucosy l t rans fe rase  wh ich  i nco r po r a t ed  glu- 
cose f rom U D P G  (ur idine  d iphosphoglucose)  to  fl-D-gMac- 

t o s e - h y d r o x y l y s i n e  b a s e m e n t  m e m b r a n e  was also exam-  
ined  in K K  mice. 

Materials and methods. The  K K  mice were m a i n t a i n e d  
u n d e r  c o n s t a n t  l a b o r a t o r y  t e m p e r a t u r e  and  regu la r  mouse  
c h o w  diet ,  c o n t a i n i n g  11% fa t  was  given.  

D-glucose-l*C (U), a n d  UDPG-Z4C (U) were p u r c h a s e d  
f rom New E n g l a n d  Nuclear ,  Company .  Calf sk in  collagen 
was t he  p r o d u c t  of S igma  Company .  NCS Tissue  solubi-  
l izer  was  p u r c h a s e d  f rom A m e r s h a m / S e a r l e .  All o the r  
chemica ls  were of r e a g e n t  grade.  

Non- fa s t ed  K K  mice  a n d  Swiss a lb ino  mice were sacri-  
ficed b y  s tunn ing .  K idneys  were r e m o v e d  a n d  d ryed  b y  
Kimex .  The  t issue was  weighed,  c u t  a n d  p laced  ill 1.5 m l  
of Krebs - lR inger -b ica rbona te  so lu t ion  (KRB)  for  15 rain.  
The  p r e i n c u b a t e d  t i ssue  was t h e n  t r a n s f e r r e d  to  a f lask 

1 j .  M. B. BLOODWORTH, jr., Diabetes J2, 99 (1963). 
P. J. BEISSWENGER and R. G. SPIRO, Science 168, 596 (1970). 

3 R. G. SP~RO and M. J. SPIRO, Diabetes 20, 641 (1971). 
4 D. J. PETERSON, W. C. GREENE and G. M. REAVE~, Diabetes 20, 

649 (1971). 
5 R. A. CAMERINI-DAVALOS, W. OPPERMANN, R. ~[ITTL and T. 

EHRENRLICH, Diabetotogia 6, 324 (1970). 
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conta in ing  3 mg /ml  of glucose plus 106 cpm of glucose-14C 
(U). Af te r  4.5 h, t issue was washed  wi th  K R B  buffer  to  
r emove  a n y  excessive counts  and  homogenized  in 70% 
ethanol .  The e thanol-soluble  f ract ion was separa ted  f rom 
the  e thanol  insoluble f rac t ion by  cen t r i fuga t ion  a t  2,000 g 
for 2 rain. The e thano l  insoluble mater ia l  was dissolved 
in NCS. B o t h  f rac t ions  were coun ted  in BRAY'S solut ion 6. 
All count ings  were done in a nuclear  Chicago model  l iquid 
scint i l la t ion counter .  

Glucosyl t ransferase  assay.  K i d n e y  af ter  isolat ion f rom 
animals  was homogenized  in 0.3 ml  of O. 15 M Tris ace ta te  
buffer  con ta in ing  2 m M  2-mercap toe thano l  a t  p H  6.9. 
The h o m o g e n a t e  and its wash ing  were t r ans fe r red  in to  a 
microcentr i fuge  tube  and  the  volume of h o m o g e n a t e  was 

I 

0 i 2 ~ 4 5 6 mg/m[ 

Glucose 

Effect of Glucose concentration on renal glucose uptake. Uptake is 
expressed as nag of glucose uptake/4.5 h[100 mg of dry tissue. 

Table I. Renal glucose utilization in the KK and nornlal mice 

mg of glucose/100 mg tissue/4.5 h 

Mice used Age (days) EtOH-soluble EtOH-insolu- Total 
fraction able fraction 

Norm 16 2.2 1.3 3.5 • 0.1 
KK 15 2.7 1.2 3.9 • 0.1 

Norm 30 3.3 1.7 5.0 -L 0.1 
KK 30 3,6 1.9 5.5 ..@_ 0.1 

Norm 45 4.6 1.8 6.4 tic 0.2 
KK 45 5.6 1.9 7.5 ! 0.1 

Norm 60 3.1 0.2 3.3 :J: 0.2 
KK 60 3.3 0.2 3.5 :[_ 0.2 

Norm 159 3.5 0.3 3.8 i 0.1 
KK 170 3.7 0.35 4.1 ~ 0.1 

The data are expressed as mean of 4 nlice followed with standard 
deviation. 

Table If. Glucosyltransferase activity in renal cortex of KK and 
control mice 

b ro u g h t  to  0.6 ml. The h o m o g e n a t e  was cen t r i fuged  a t  
10,000 g in a Beck man  microfuge B for 10 rain. 50[zl of 
10,000 g s u p e r n a t a n t  was  i ncuba t ed  in 0.1 ml  of med ium 
cons is t ing  of 0.24 mmole  of tris-acetate, p H  6.9; 5 ~zmole 
MnCI~, 0.3 ~xmole 2 -mercap toe thano l ,  UDPG-14C (0.34 
mCi), 3 mg, of collagen. Af te r  2 h incuba t ion  a t  37 ~ 4 ml  
of p h o s p h o t u n g s t i c  acid was a d d e d  in to  t he  tube.  The 
prec ip i ta ted  p ro te in  was cent r i fuged a t  2,000 g for 10 min.  
The s u p e r n a t a n t  was d ecan t ed  and  the  pel le t  was fu r the r  
washed  3 t imes  wi th  2 ml  of cold 11% t r ichloroacet ic  acid 
(TCA) and  then  1 t ime  wi th  2 ml  of t he  mix tu re  of e thano l  
and  e the r  (1 : 1, v/v).  The pel le t  was  suspended  in 1 ml  of 
0.1 M N a O H  and hea t ed  in a wa te r  b a t h  a t  85~ The 
N a O H  solubilized mate r ia l  was  coun ted  in BRAY'S solu- 
tion. 

Tota l  p ro te in  of 10,000 g s u p e r n a t a n t  was de t e rmined  
by  Biure t  methodT, wi th  bovine  se rum a lbumin  used as 
s t anda rd .  The enzyme  ac t iv i ty  is expressed  as cpm of 
UDPG-HC incorpora ted  in to  the  collagen per  mg of pro-  
te in  in supe rna t an t .  

Results and discussion. The glucose ut i l izat ion dur ing  
the  d e v e l o p m e n t  of glomerusclerosis  in K K  mice was 
examined  in kidney.  The to ta l  glucose up take  by  renal  
t issue f rom one-ha l f -month-o ld  Swiss albino mice is l inear 
wi th  exogenous  glucose concen t r a t ion  up to  3 mg /ml  (Fig- 
ure). This  fact  was used to s t u d y  glucose ut i l izat ion in 
15 day  to 6-month-o ld  K K  mice and  age -ma tched  normal  
controls .  Bo th  45-day-old K K  and  Swiss albino mice show 
the  m a x i m u m  glucose ut i l izat ion.  A sl ight  increase in glu- 
cose up take  was observed  f rom K K  mice of all ages com- 
pared  wi th  normals  (Table I). The incidence of s ignif icant  
g lomerular  lession in 2-6-month-old  K K  mice was 77%, 
b u t  only 23% was observed  in normalsK If  glucose uti l iza- 
t ion  is d i s tu rbed  in K K  mice, one expec t s  to see a larger 
change  in glucose ut i l izat ion,  the  p re sen t  s t u d y  suggests  
t h a t  t he  d e v e l o p m e n t  of renal  glomerulsclerosis  in K K  
mice does no t  inf luence the  renal  glucose uptake .  

Glucose ut i l izat ion was also ex ami n ed  at  the  level of 
incorpora t ion  of glucose by  g lucosyl t ransferase  :from 
U D P G  to collagen. The g lucosyl t ransferase  ac t iv i ty  in 
4 -month -  and 6-month-o ld  K K  and controls  does no t  have  
s ignif icant  s ta t i s t ica l  differences (Table II).  I t  is now clear 
t h a t  the  mechan i sm of genet ic  t r a n s m i t t e d  microangio-  
p a t h y  is unre la ted  to the  e levat ion  of g lucosyl t ransferase  
ac t iv i ty .  In s t ead  of increased b iosynthes i s  of b a s e m e n t  
m e m b r a n e  in K K  mice ; possibly,  the  b a s e m e n t  m e m b r a n e  
b r eakdown  m a y  be slower, which  will also lead to the  
accumula t ion  of g lomerular  b a s e m e n t  m e m b r a n e  in renal  
cort ical  t issue. Sinc e m i c ro an g i o p a t h y  migh t  be the  
pa thogene t i c  factor  for d iabe tes  mellitus8, fu r ther  s t u d y  
on degrada t ion  of g lomerular  b a s e m e n t  m e m b r a n e  is 
clearly indicated.  

Summary.  Glucose up take  into k idney  t issue is no t  
inf luenced by  the  d e v e l o p m e n t  of glomerulosclerosis  in 
K K  mice. Glucosyl t ransferase  ac t iv i ty  remains  a t  a nor-  

Activity (cpm/mg of protein) 

Age group SA (control) I(K 

4 months 759 • 47 857 :t: 63 

6 months 527 :i: 28.1 519 ~ 24.6 

The data are expressed as mean of 10 animals followed with SEM. 
SA, Swiss Albino. 

6 G. BRAY, Analyt. Biochem. 1, 279 (1960). 
7 A. G. GORNALL, C. G. BARDAWILL and M. M. DAVID, J. biol. 

Chem. 177, 751 (1949). 
8 Igl. D. GIPERSTEIN, in Pathogenesis o] Diabetes Mellitus (Eds. E. 

CERASI and R. LUFT; John Wiley and Sons, New York 1970), 
p. 81. 
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mal  level even  a t  an age hav ing  a h ighes t  incidence of 
serious d e v e l o p m e n t  of glomerulosclerosis.  The observa-  
t ion  suggests  t h a t  b iosynthes is  of b a s e m e n t  m e m b r a n e  

ref lected by  its g lucosyl t ransferase  ac t iv i ty  does no t  
accelerate in genet ical ly  t r a n s m i t t e d  mic roang iopa thy .  
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Changes in the Apoprotein Composit ion of Very 

The serum concen t ra t ions  of ve ry  low dens i ty  lipo- 
pro te ins  (VLDL) and of t r iglycerides are increased follow- 
ing a c a r b o h y d r a t e  and /or  fa t  rich meal  1 4. I t  has  been 
well es tabl ished in recen t  years  t h a t  the  prote in  moie ty  
of V L D L  consists  of numerous  d i f ferent  apoprote ins ,  
several  of which  have  been clearly character ized,  o thers  
which have  no t  5-1a The purpose  of the  p resen t  invest iga-  
t ion was to ascer ta in  whether ,  following ingest ion of a 
meal,  there  is a general  increase in all the  apopro te ins  of 
VLDL,  or w h e t h e r  the  re la t ive concen t ra t ions  of only  
cer ta in  of the  apopro te ins  increases, while the  concent ra -  
t ions  of o thers  migh t  no t  change,  or migh t  even decrease.  

Materials and methods. 4 normal  individuals ,  3 males  
and  1 female pa r t i c ipa ted  in an expe r imen t  of fasting,  
eating,  and  fasting.  A l ight  meal  in the  evening was 
followed by  no food dur ing  the  nex t  15 h;  blood sample  
No. 1 was then  drawn.  Be tween  11.00 h and  noon of 
t h a t  day  the  4 pa r t i c ipan t s  ate a 2,000 Cal meal  consis t ing 
of 40% animal  fat,  20% pro te in  and 40% ca rbohydra te .  
Fol lowing comple t ion  of the  meal, blood samples  No. 

Low Density Lipoproteins in Man Following Eating 

2-5 were d rawn  af ter  2, 4, 7, and  21 h, respect ively.  
Se rum was obta ined.  To each serum sample  E D T A  was 
added  to 10 .3 M. Lipoprote ins  were isolated as follows: 
chy lomicrons  were  r emoved  by  2 sequent ia l  u l t racent r i -  
Iugat ions  a t  12,000 rpm.  for 25 rain in a Beck man  30.2 
rotor .  V L D L  was then  isolated as previously  descr ibed 14. 
V L D L  was de l ip ida ted  by  dropwise  addi t ion  of cold 
e thano l -e the r  (3:1) in the  rat io of 3 volumes  so lvent  to  
1 vo lume VLDL.  Each  sample  was ro t a t ed  for 16 h a t  
7~ and t h e n  cent r i fuged a t  2,000 r p m  for 30 rain. The 
s u p e r n a t a n t  was decan ted  and cold e thano l -e the r  (3:2 
v/v) was added  in the  same a p p r o x i m a t e  volume as the  
f i rs t  solvent.  The tubes  were then  ro t a t ed  for ano the r  16 h. 
Af te r  cent r i fugat ion  the  prec ip i ta te  was washed  3 t imes  
wi th  cold ether ,  and then  dried. The isoelectric focusing 
gels were p repa red  as follows: the  gel solut ion conta ined  
3 g acry lamide  (3%), 0.2 g N,N'-methylene-bis-acryl- 
amide  (0.002%), 48 g urea (8 M), and 4 ml 40% amphol ine  
(pH 8.5 10) in a volume of 90 ml. To th is  gel solut ion were 
added  10 ml of 0.004% riboflavin conta in ing  50 mg ammo-  

Fig. 1. Isoelectric focusing results of the apoproteins of serum very 
low density lipoproteins obtained from individual P.M. (1) before 
meal, and (2) 2 b, and (5) 21 h ,respectively, after the meal. 

Fig. 2. Isoelectric focusing results of the apoproteins of serum very 
low density lipoproteins obtained from individual P.F. (1) before 
meal, and (2) 2 h, (3) 4 h, and (5) 21 h, respectively, after the meal. 


