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Table II. Effect of heat inactivation and L-metSionine inhibition on the activity of LAP and CAP 

EXPERIENTIA 30/9 

Samples Remaining activity (%) 

LAP CAP 

Heating �9 Methionine b Heating ~ Methionine b 

Normal serum 96.2 21.5 -- -- 
Pregnancy serum 32.0 65.8 8.6 77.6 
Lysosomal extract 18.3 64.5 8.2 72.5 
Microsomal extract 91.4 21.2 88.7 12.8 

60 ~ for 30 rain. b 0.02 M. 

r epor ted .  Our  p r e l i m i n a r y  e x p e r i m e n t s  revea led  d i f fe rent  
r a t e s  of h e a t  i n a c t i v a t i o n  a n d  L-meth ion ine  i nh ib i t i on  
a m o n g  se rum and  p l acen t a l  enzymes  (Table  II) .  Successi- 
vely,  we e x a m i n e d  and  c o m p a r e d  effects  of h e a t i n g  a t  
60~ for  30 ra in  as well  as 0.02 M L-meth ion ine  on  se rum 
and  p l a c e n t a l  AI  D isozymes  w i t h  t he  use of disc electro-  
phoresis .  As can  be  seen in F igure  (B) and  (C), i t  is 
ev iden t  t h a t  n o r m a l  se rum L A P  b a n d  a n d  mic rosomal  
b a n d  were h e a t - s t a b l e  and  sens i t ive  to  L-meth ion ine  
inh ib i t i on ,  whi le  2 C A P  b a n d s  of p r e g n a n c y  sera  a n d  
lysosomal  e x t r a c t s  were hea t - l ab i l e  and  insens i t ive  to  
i n h i b i t i o n  b y  th i s  a m i n o  acid. 

RYDI~N 13 descr ibed  t he  subce l lu la r  loca l iza t ion  of CAP 
in h u m a n  p lacen ta .  However ,  no  e x p e r i m e n t s  were per-  
fo rmed  on t h e  c h a r a c t e r i z a t i o n  of p roper t i e s  of each  
enzyme.  F r o m  t h e  resu l t s  o b t a i n e d  in our  s tudy ,  t he  2 
b a n d s  (CAP 1 a n d  CAP2) of p r e g n a n c y  sera  and  t he  2 
lysosomal  b a n d s  sha red  t he  same  e n z y m a t i c  charac te r i -  
stics, such  as h e a t  s t ab i l i ty ,  L-meth ion ine  i n h i b i t i o n  and  
e lec t rophore t i c  p a t t e r n .  Th i s  f ind ing  suggests  t h a t  the  
increased  A P  in p r e g n a n c y  sera m a y  be  der ived  f rom the  
lysosmes  of p lacen ta .  These  2 lysosomal  b a n d s  m i g h t  re- 
p r e s e n t  2 d i f fe ren t  c o n f o r m a t i o n a l  fo rms  of a single 
enzyme,  whose  r a t e  of m i g r a t i o n  is in  a p H  d e p e n d e n t  
equ i l i b r ium w i t h  each  other ,  as discussed on r e t rop l acen t a l  
CAP b y  SJ6I~OLM a n d  YMAN 14. The  di f ference in  t he  
e n z y m a t i c  p roper t i e s  be t w een  t he  lysosomal  and  t he  
mic rosomal  enzyme s  ind ica tes  t h e  presence  of mul t ip le  
molecu la r  fo rms  of A P  w i t h i n  a single t issue,  i.e. t h e  
pIacenta .  F r o m  the  fac t  t h a t  L A P  b a n d  in all  h u m a n  sera 
has  p rac t i ca l ly  no  CAP ac t iv i ty ,  t h e  n o r m a l  se rum L A P  
seems to  be  d i s t i nc t  f rom t he  p l acen t a l  enzymes.  

The  s u p e r n a t a n t  showed  exac t ly  t h e  same  electro-  
pho re t i c  b e h a v i o r  as t he  p r e g n a n c y  serum. This  observa-  
t i on  is supposed  to be  due to  t he  c o n t a m i n a t i o n  of 

r e t r op l acen t a l  blood,  wh ich  con ta ins  a large  a m o u n t  of 
A P  a n d  in a d d i t i o n  t he  soluble  e n z y m e  der ived  f rom 
r u p t u r e d  lysosomes du r ing  f r a c t i o n a t i o n  procedures .  

Conclusions. Evidences  for t he  exis tence  of 2 A P  iso- 
zymes  in h u m a n  p l a c e n t a  were p r e s e n t e d :  t he  lysosomal  
and  t he  mic rosomal  isozymes,  wh ich  are d i s t i nc t  f rom the  
n o r m a l  se rum LAP.  The  increased  A P  in p r e g n a n c y  sera 
possessed t h e  same e n z y m a t i c  p rope r t i e s  as t he  lysosomal  
e n z y m e  in h u m a n  p lacen ta ,  w i t h  r ega rd  to  h e a t  res is tence,  
s ens i t i v i t y  to  L-meth ion ine  i n h i b i t i o n  a n d  e lec t rophore t ic  
p a t t e r n .  These  s imi lar i t ies  sugges t  t h a t  t he  p r e g n a n c y  se- 
r u m  A P  m a y  or ig ina te  f rom the  p l acen t a l  lysosomes.  

Zusammen/assung. Charak t e r i s i e rung  zweier A r t e n  yon  
A m i n o p e p t i d a s e  (AP) - I sozymen  in den  Lysosomen  u n d  
Mikrosomen  der  menschI i chen  P lazen ta .  Die im Serum 
schwangere r  F r a u e n  a u f t r e t e n d e  A P  h a t t e  ~hnl iche  
E i g e n s c h a f t e n  wie die Lysosomen-AP .  ]Die E r h 6 h n n g  der  
A m i n o p e p t i d a s e  b e r u h t e  folgl ich auf  d e m  A u s t r i t t  lysoso- 
ma le r  E n z y m e  aus  der  P lazen ta .  
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S t i m u l a t i o n  of P h o s p h o e n o l p y r u v a t e  C a r b o x y l a s e  

R u s t  infec ted  w h e a t  leaves  r e t a i n  ch lo rophyl l  a t  t he  
pe r iphe ry  of uredosor i  in  regions t e r m e d  'Green  I s l ands '  1. 
This  area  of the  in fec ted  leaf is ac t ive  me tabo l i ca l l y  and  
can  be  cons idered  a ' s ink '  for all  m e t abo l i t e s  2-4. Erysiphe 
graminis in fec ted  w h e a t  leaves  showed  no decl ine in 
p h o t o s y n t h e t i c  a c t i v i t y  pe r  u n i t  of ch lo rophyl l  5. Since 
t he  ch lo rophy l l  c o n t e n t  of leaves  is reduced  b y  infect ion,  
i t  is on ly  t h e  overa l l  p h o t o s y n t h e t i c  a c t i v i t y  t h a t  de- 
creasesS, S,!  Therefore  i t  is en t i re ly  possible  t h a t  t he  
ch lo rophyl l  r e ta ined7  or reformed~,  in  t he  green  is lands  
m a y  be  more  eff ic ient  in  pho t o s yn t he s i s .  S t i m u l a t i o n  of 
t h e  p h o t o s y n t h e t i c  CO S u p t a k e  was r epo r t ed  in  infec ted  

Act iv i ty  in R u s t - I n f e c t e d  Wheat  Leaves  

organs  of b e a n  and  safflower p r io r  to  t he  spo ru la t ion  of 
t he  fungus  s. LIVIng specu la ted  t h a t  t he  f low of c a r b o n  
d u r i n g  t h e  p h o t o s y n t h e s i s  of t h e  green  is land,  follows a 

t M. CORNU, C. r. Aead. Sci., Paris 93, 1162 (1881). 
C. E. YARWOOD and L. JAeO~SON, Phytopathology ,15, 43 (1955), 

a ~.  SHAW and D. J, S•MBORSKI, Can. J. Bot. 34, 389 (1956), 
R. ROHRINGER and R. HEITglJss, Can. J. Bot. 39, 263 (1961). 

5 p. j .  ALLE~, Am. J. Bot., 29, 425 (1942). 
s C. S~MPIO, Phytopathology 40, 799 (1950). 
7 D. WANG, Can. J. Bot. 39, 1595 (1961), 

A. LIVINg, Plant, Physiol. 39, 614 (t964). 
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p a t h w a y  o ther  t h a n  the  usual Calvin cycle. In  o ther  
words, a more  efficient p a t h w a y  of CO s f ixat ion,  such as 
the  HATCH and  SLACK cycleg, m a y  begin to opera te  to 
mee t  the  increased d e m a n d  for ca rbohydra t e  bui ld ing 
blocks. According  to HATCH and SLACK, COs f ixa t ion  is 
med ia t ed  by  P E P - c a r b o x y l a s e  (E.C.4.1.1.31) as follows: 
P h o s p h o e n o l p y r u v a t e  + COs + HsO --> Oxalace ta te  + Pi. 
If the  HATC~ and SLACK cycle occurs in rus t  infected 
leaves, t hen  it should also be possible to  d e m o n s t r a t e  a 
P E P - s y n t h e t a s e  (E.C.2.7.1.40) which media tes  the  follow- 
ing reac t ion:  P y r u v a t e  + A T P  + P i - ~  P E P  + AMP + PP.  

Two species of wheat ,  Tri t icum compactum Hos t  vat .  
Li t t le  Club and  Triclicum aestivum L. var.  Marquis 
were grown in the  green house a t  ca. 21 ~ P r i m a r y  leaves 
of the  p lan ts  were infected wi th  Puccinia graminis 
Pets .  f. sp. lrilici Eriks.  and Henn.  Race 10, 38 and 48-1 
respect ively,  8 to 10 days  af ter  sowing. 

Var ie ty  Li t t le  Club wi th  a t y p e  4 infect ion is suscept ible  
to all s t em- rus t  races employed  whereas  Marquis is 
modera te ly  res i s tan t  to  Race 10 and 38 and very  res i s tan t  
to  Race  48-1. 

Table I. Activity of phosphoenolpyruvate synthetase in healthy and 
infected wheat leaves 

Material System A O.D./min Protein content 
(mg/0.1 ml) 

Healthy Complete 0.015 3.2 
Healthy -- ATP 0.020 3.2 
Healthy -- Pyruvate 0.016 3.2 
Infected Complete 0.024 3.16 
Infected -- ATP 0.018 3.16 
Infected -- Pyruvate 0.010 3.16 

Red Bobs wheat leaves inoculated with Puccinia graminis Race W-56 
were used in this experiment. The complete assay system eoHtairmd 
in 3.0 mh Tris-HC1 buffer, pH 7.6, 50 raM; Na-pyruvate, 5 raM; 
ATP, 5 raM; MgCIa, 16 mM; NaHCOa, 10 raM; NADH, 48 g.M; 
P-enolpyruvate earboxylase, 0.1 ml (1.9 mg protein); enzyme prepa- 
ration, 0.1 ml (ca. 3 mg protein). The reaction was started by the 
addition of pyruvate. P-enolpyruvate carboxylase was a partially 
purified preparation from leaves of Zea mays var. Early King. 

Table II. Activity of phosphoenolpyruvate carboxylase in healthy 
and infected wheat leaves 

Material A O.D./min Protein (mgfml) Specific activity 

Little club 
Healthy 0.08 4.80 166 
Infected with 
Race 10 0.204 4.84 421 
Race 38 0.196 5.24 374 

Marquis 
Healthy 0.042 4.00 105 
Infected with 
Race 10 0.285 7.20 396 
Race 38 0.240 6.60 363 

The assay system contained in each 3.0 ml: Tris-HC1 buffer pH 7.6, 
50 mM; P-enolpyruvate, 4 mM; MgCls, 16 mM; NaHCOa, 10 raM; 
NADH, 260 b~M; Malic Dehydrogenase, 1 international unit; and 
enzyme preparation 0.1 ml (400-700 bLg protein). The reaction was 
started by the addition of P-enolpyruvate. Protein was determined 
by the Folin-phenol method of LowRY et al. 14. 

Inocula ted  p lan ts  were covered wi th  plast ic  bags for 
24 h to  ma in t a in  100% humid i ty .  S y m p t o m s  of infect ion 
appeared  af ter  7 to 10 days ;  ano the r  3 to 5 days  la ter  
uredial  pus tules  and sur rounding  green islands, if any, 
appeared.  In  s u mmer  when  the  l ight  in t ens i ty  was higher,  
the  leaves were inocula ted  abou t  7 days  af ter  sowing and  
sporula t ion  occurred earlier. 

P h o s p h o e n o l p y r u v a t e  syn the t a se  was isolated according 
to the  procedure  of HATCH and SLACK 1~ 20 g of leaves 
were homogenized  at  5 ~ in a War ing  b lender  wi th  100 ml 
of 0.1 214 Tris-HCI buffer, p H  8.3 conta in ing  5 m M  2- 
mercap toe thano l ,  5 m M  MAC12, 1 m M  E D T A  and  wi th  or 
w i thou t  2.5 m M  pyruva te .  Since the  en zy me  is in- 
ac t iva ted  by  cold, all subsequen t  opera t ions  were 
conduc ted  a t  room t e m p e r a t u r e  (ca. 25~ The homog-  
enate  was f i l tered t h ro u g h  4 layers of cheesecloth and  the  
f i l t ra te  was b rough t  to 30% (NH4)sS Q sa tura t ion .  The 
f i l t ra te  was centr i fuged at  27,000 •  for 20 min  and the  
perc ip i ta te  discarded.  

The s u p e r n a t a n t  was b rough t  to 60% (NH4)sSO 4 
sa tura t ion ,  and the  prec ip i ta te  ob ta ined  af ter  centr i fuga-  
t ion as above was dissolved in 5.0 ml  of the  gr inding 
m e d i m n  (diluted 2-fold wi th  dist.  water) .  The enzyme 
was assayed by  coupling wi th  P -eno lpy ruva t e  carboxylase  
and  malic dehydrogenase  and measur ing  the  ox ida t ion  of 
N A D H  at  340 n m  in a Un icam s p e c t r o p h o t o m e t e r  Model 
SP800. An increase of ca. 60% (Table I) ac t iv i ty  of the  
P E P - s y n t h e t a s e  was de tec ted  in the  ex t rac t s  of infected 
leaves as compared  to ex t rac t s  of hea l thy  leaves. 

Phosphoeno lpy ruva t e  carboxylase  was isolated essen- 
t ia l ly  according to the  procedure  of SANDt~U and WAY- 
GOOD (unpublished).  W h e a t  leaves, 10 to 15 g, were 
ha rves t ed  af ter  19 days,  chilled and homogenized  in a 
War ing  b lender  wi th  80 ml of 50 m M  K H s P O  4, p H  7.5, for 
2 rain. The homogena te  was f i l tered t h ro u g h  4 layers of 
cheese c loth and the  f i l t ra te  was b rough t  to  20 % (NH4) s SO~ 
sa tura t ion .  The f i l t ra te  was cent r i fuged at  27,000 •  for 
20 rain and  the  prec ip i ta te  was discarded.  The s u p e r n a t a n t  
was b rough t  to  55% (NH4)2SO 4 sa tu ra t ion  cent r i fuged as 
above and t h e n  the  prec ip i ta te  was dissolved in 40 ml of 
gr inding medium.  The enzyme was re -prec ip i ta ted  a t  
55% (Ntt4)~SO 4 sa tu ra t ion  and f inal ly dissolved in 4 to  
5 ml T~is-HC1 buffer, p H  7.5. All opera t ions  were 
conduc ted  in the  cold (5~ The enzyme  was assayed 
by  coupling wi th  malic dehydrogenase  and measur ing  
the  decrease in optical  dens i ty  of N A D H  at  340 nm. Almos t  
a 4-fold increase in the  specific ac t iv i ty  of the  enzyme,  
PEP-ca rboxy la se ,  was de tec tab le  in the  ex t rac t s  of 
leaves infected wi th  rus t  (Table II). However ,  there  was 
a s ignif icant  increase in the  pro te in  con ten t  as well, 
especial ly in the  case of Marquis  wheat ,  which  is m o d e >  
ate ly  res i s tan t  to the  pa thogens .  

There  is considerable  evidence accumula t ing  t h a t  
rus t - in fec t ion  t ends  to increase t he  key componen t s  
NAD (p),l~ ATPI2 of pho tosyn thes i s  in rus t - infec ted  
leaves. In  fact ,  reca lcula t ion  of the  da ta  of SCOTT and 
SMILLIE*a show t h a t  pho tosyn thes i s  per  mg chlorophyl l  is 
50% higher  in Erysiphe graminis-infected bar ley  leaves 
as compared  to  h ea l t h y  leaves. While  it has  been bel ieved 
t h a t  overall  pho tosyn thes i s  is decreased in rus t - infec ted  
leaves as compared  to h ea l t h y  leaves the  opposi te  m a y  be 

9 M. D. HATCH and C. R. SLACt<, Biochem. J. 107, 103 (1966). 
10 ~V[. D. HATCH and C. R. SLACK, Biochem. J. 705, 141 (1968). 
n R. ROHRI•GER, Z. Pflanzenkr., Pflanzenschutz 7J, 160 (1964). 
13 R. HEITFUSS and W. H. FUCHS, Phytopath. Z. 46, 174 (1963). 
13 K. J. SCOTT and R. M. SMILLIE, Nature, Loud. /97, 1319 (1963). 
14 O. H. LOWRY, ~. ROSIERROUOH, A. L. PARR and R. J. RANDALL, 

J. biol. Chem. 193, 265 (1951). 
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t rue  on a chlorophyl l  basis~K One can speculate  t h a t  there  
m a y  be a swi tch f rom the  Calvin cycle in which ribulose di- 
phospha te ,  is the  acceptor  of COn to  the  HATCH and 
SLACK cycle in which  P -eno lpy ruva t e  serves as the  
init ial  CO2 acceptor,  The la t t e r  cycle is found  in more  
efficient pho to syn the t i c  p lan ts  such as Zea mays, Sac- 
charum o/ficinarum and o ther  species in the  t ropical  t r ibes  
of the  Graminae.  Accordingly,  i t  was of in te res t  to  f ind 
t h a t  P -eno lpy ruva te  carboxylase  ac t iv i ty  increased 3-4- 
fold in rus t - infec ted  leaves as compared  to  the i r  hea l thy  
controls.  Associated wi th  th is  enzyme of the  HATCI~ and 
SLACK cycle p a t h w a y  is P E P - s y n t h e t a s e  (not found in 
Calvin cycle pho to syn the t i c  plants)  and while pre l iminary  
exper iments  indica ted  only a weak  ac t iv i ty  of th is  
enzyme in rus t - infec ted  p lan ts  it  was greater  t h a n  t h a t  
demons t rab le  in hea l t hy  plants .  I t  will be necessary  to 
devise a t echn ique  enabl ing one to  s e p a r a t e t h e  metabo l i sm 
of green island t issue f rom t h a t  of the  ad jacen t  t issue and  
correct  for the  con t r ibu t ion  of t he  parasi te ,  before t he  
ques t ion can be answered as to  whe the r  t he  HATCH and 
SLACK p a t h w a y  is p r e d o m i n e n t  in 'green is land '  ~, ~ 

Zusamme~c/assung. Nachweis,  dass rost inf izier te  Wei-  
zenbl~t ter  (Puccinia graminis) h6here  PEP-Carboxy la se -  
aktivit~it aufweisen als gesunde,  und  Fes t s te l lung  einer 
P E P - S y n t h e t a s e .  Annahme ,  dass in den griinen Inseln 
der  inf iz ier ten Bl~itter CO~ n ich t  mehr  nach  dem Calvin- 
zyklus, sondern  auf dem HATC~I und  SLACK-Weg f ixier t  
wird. 
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Salivary Electrolytes, Protein and pH during Transcendental Meditation 

The presen t  inves t iga t ion  concerns  the  re la t ionship  of 
minera l  me tabo l i sm wi th  s ta tes  of consciousness.  Trans-  
cendenta l  medi ta t ion ,  as t a u g h t  by  MAHARISI~I MAI~ESH 
YOGI ~, is a world-wide pract ice  of great  un i fo rmi ty  and 
provides  an ideal model  for expe r imen ta l  s tudy.  WALLACE 
et al. ",a have  shown t h a t  cer ta in  physiological  and bio- 
chemical  changes  t ake  place dur ing  the  s ta te  of conscious- 
ness induced by  the  practice.  Al te ra t ions  in phys io logy 
include decreases in respirat ion,  hea r t  rate,  O 2 consump-  
t ion,  CO~ e l imina t ion  wi th  increased skin electrical 
res is tance  and E E G  cr Also found  were 
decreases in blood pH,  base excess and lactic acid 8, 
suggest ing a s ta te  of mi ld  metabol ic  acidosis. In  th is  
s tudy  the  effects of med i t a t i on  on sa l ivary  minera ls  and  
p H  was inves t iga ted  as a p re l iminary  to s tudies  on blood 
chemis t ry  dur ing the  pract ice.  

Materials and methods. The subject ,  a male  un ivers i ty  
s tudent ,  had  been  prac t ic ing  t r anscenden t a l  med i t a t i on  
for abou t  6 m o n t h s  and  was inves t iga ted  dur ing 10 sessions 
over a 2-week-period. Medi ta t ion  was per fo rmed  in t he  
late af ternoon,  af ter  a t  least  6 h of fasting,  in the  subjec t ' s  

own home.  Uns t imula ted ,  mixed  saliva was collected by  
free flow immed ia t e ly  before, and  immed ia t e ly  after,  a 
20-rain medi ta t ion ,  and again 10 min  af ter  medi ta t ing .  

The pI-I of the  samples  was measured  wi th  a Radio-  
me te r  p H  mete r  and cat ionic e lect rolytes  were q u a n t i t a t e d  
in 5% tr ichloroacet ic  acid (TCA) ex t rac t s  by  a tomic  
absorp t ion  spec t ropho tome t ry .  Inorganic  phospha t e  ~ and  
pro te in  5 were measured  by  classical procedures .  TCA- 
soluble p ro te in  was p rec ip i ta ted  by  shaking wi th  d ie thyl  
e ther  and  subsequen t  asp i ra t ion  of the  e ther  layer. For  
s ta t i s t ica l  evalua t ion  the  da ta  was analysed  by  the  pai red 
t- test  wi th  p re -med i t a t iona l  values  act ing as control .  

1 MAKARISHI MAHESH YOOI, The Science of Being and Art of Living 
(Intern. SRM Publ., London 1966). 

2 R . K .  WALLACE, Science 767, 1751 (1970). 
R.K. WALLACE, H. BI~NSON and A.F. WILSON, Am. J. Physiol. 
221, 795 (1971). 
C.H. FISKE and Y. S~rBBA Row, J. biol. Chem. 66, 375 (1925). 

50.H. LOWRY, N.J. ROSENBROUGH, L. FAN and R.J. RANDALL, 
J. biol. Chem. 79a, 265 (1951), 

Effects of meditation on salivary electrolytes, protein and pH 

During meditation P Before meditation (control) P After meditation 

K([xg/ml) 1320 • 44 �9 < 0.001 1070 ~= 57 n.s. b 980 ~ 35 
Pi(tzg/ml) 417 ~ 16 < 0.001 286 • 10 n.s. 269 ~ 12 
Na(txg/ml) 300 ~ 13 < 0.001 176 • 11 n.s. 200 ~ 14 
Ca(~zg/ml) 118 -b 5.1 <0.001 87 • 1.6 n.s. 88 :L 4.2 
Mg(txg]ml) 14.2 i 0.9 < 0.001 10.1 q- 0.7 n.s. 9.6 i 0.3 
Zn(vg/ml) 9.8=t= 1.1 n.s. 8 .8•  0.3 n.s. 10 .2 i  1.5 

Acid-soluble proteinC (rag/nil) 2.05 :~- 0.10 < 0.001 1.06 :~ 0.02 < 0.025 0.93 i 0.05 
Acid-insoluble proteind (mg/rnl) 2.04 -~= 0.12 < 0.005 1.50 ~ 0.09 < 0.02 1.85 ~ 0.11 
Total proteine (mg/ml) 4.09 2.56 2.78 
pH 6.54 i 0.06 < 0.001 6.91 ~= 0.04 < 0.02 7.01 =~ 0.04 

Mean • S.E.M. N = 10. b Not significant (P > 0.05) by paired t-test, c Protein not precipitated by 5% trichloroacetic acid. d Protein 
precipitated by 5 % triehloroacetie acid. e Calculated (sum of values for acid soluble and insoluble protein). 


