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it is well established that adrenal cortical hormones 
• osterone) in par t icular- -produce involution of the 1'. 
Lily degeneration of the lymphatic cells 1. On the as, 

may be due to inhibition of protein synthesis, 
~by the rate of incorporation of 14C-labelled amim 
hatic cell suspensions was measured in the presence 
~one (compound E). There was a definite inhibition 
ht inhibition on respiration was observed 2. 
t is maintained by BRACHET 3 and by CASPERSSON ~ 
ucleic acid content in the cells are closely related, tt  
oprotein when there is increased protein synthesis. 
ldy the effect of corticoid hormones on the synthe! 
~ns of lymphatic cells. SKIPPER et al. ~ found that  cortis 
~elled formate by both desoxyribonucleic acid (DNA) 

viscera of mice; KASS AND KENDRICK e reported ff 
abbits produced a decrease of RNA in the poplitheal 1 

have recently reported that the injection of corl 

CASPERSSON 4 that  protein synthesis ar 
there being an increase of th 

I t  was important, therefor 
nthesis of nucleoproteins by su 

that  cortisone inhibits the incorporatic 
DNA) and ribonucleic acid (RNt 

that the injection of cortisor 
poplitheal lymph nodes; and CAVALLEB 

~rtisone into chicken embry( 
ase in protein and RNA, whereas the DNA content w~ 
problem has been studied by measuring the incorporatic 
lorus compounds of the lymphatic cells, since it was know 
animals resulted in its rapid incorporation into the nuclec 

ons were prepared as previously described ~, and the  procedure f, 
racts  was based mainly upon the methods  of OGUR AND ROSE~ 
~ER 1° as modified by  SCHNEIDER n.  
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produced a significant decrease 
practically unchanged. This 1: 
of 32p into the organic phosphorus co 
that  the injection of 32p into 
proteins of lymphatic tissue s . 

The lymphat ic  cell suspensions 
prepar ing  the var ious tissue extra 
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ght  in the cold room (4 ° C)*. After centrifugation, the fluid 
.' tubes  containing 5 more micromoles of phospha te  carrier and 
tded again to a faint pink colour and the tubes  were left a t  
, the  superna tan t ,  designated as the organic acid-soluble t 
ed for analysis of inorganic P and total  P and for asp counts.  
f to ta l -P and inorganic-P.) 

~raction 

7he residue from the acid-soluble fraction was washed twic 
)I, three t imes wi th  a mix ture  of ethanol  ether  (3: a) for fi 
).2 N HC104. The residue was extracted overnight  at  4 ° C  
)und necessary because when the alkaline digests of RNA 
CHAUSER method,  there were present  protein breakdown pr( 
ation of the ERNSTER procedure ~ in which molybdic acid i 
he fluid of three addit ional washings wi th  i ml of 1.2 N HCI( 
;action, and was used for the determinat ion of ribonucleic aci 
NA fraction obtained by  the HC104 extract ion gave a positi, 
test  15. 

/ faction 

7he residue from the RNA extract ion was washed wi th  etha~ 
le mixture  was  kept  for 18 hours  at  38 ° C. DNA and prote 
r HC1 and i ml of 4 % CCI~COOH. The DNA was extractec 
CCIsCOOH for I5 minutes  at  9o ° C and centrifuged; the resic 

d th  2 ml of 4% CClaCOOH, and the  supe rna t an t  fluid, after  
2id fraction. This fraction was  used for the determinat ion of d 
-P) and for 3sp counts.  The~DNA fraction gave a positive di t 

?he residue f rom the last centr ifugat ion was designated fl 
)n doe~ not contain ~l] fh~ nhn~nhonrnfein ~inc~ fh~ fr~ 

~h ethanol,  I ml of i N K O H  was adde 
0rotein were precipitated wi th  0.2 i 

extracted from the precipitate wi th  5 i 
residue was washed at  room temper  

centrifugation,  was added to tl 
desoxyribonucleic acid phosphor  

diphenylamine test. 

the phosphopro te in  fraction. Th 
m phosphoprote in ,  since the t r ea tmen t  with K O H  hydrolyzed 
/IDSON et al. 16. The figures obtained are, therefore, unreliable aI 
)m the data. 
:ions were made by  the method of GOMOR117 with  the addition 
he colour development  is. Digestions were performed in an oven 
d io N H~SO 4 and o.i  ml of 72 % HC104 into the  DNA and OA 
ncluding s tandards  and blanks, were neutralized to phenolphthale  
ion of the reagents,  o.i  ml of io N HsSO , was  added. A 3 ml aliqu 

digestion and a 3 ml aliquot for inorganic P determination. F 
t was also used, and a i ml aliquot for the DNA digestion. 
tccording to ERNSTER et al. 14. 

of o. 5 ml of the OAS-P fraction together  wi th  o.i  ml of o.* • 
t, 0'5 ml of lO% a m m o n i u m  molybdate ,  3.4 ml of water ,  and 5 i 
~enzene was shaken ioo times. The alcohol phase  was  discarde 
0.25 ml of 1o% a m m o n i u m  molybdate ,  and 5 ml of isobutanc 

lave shown tha t  the extent  of coprecipitat ion is a funct ion of t] 
~d ; the precipitate of magnes ium a m m o n i u m  phospha te  is p r oba b  

The 
and the  
of 6 N  
of 4 %  
ture wi th  
first acid 
(DNA-P) 

Phosphoprotein / faction 
Th( 

fraction does not  contain all the 
partially,  as emphasized by  DAVlDSON 
no conclusion has  been drawn from 

The phosphorus  determinat ions  
lO% etbanol,  which facilitates the 
14 °0 C after  addit ion of 0. 4 ml of 
fractions. All digested fractions, includin 
wi th  NH4OH. Prior to the addition 
of OAS-P fraction was taken for 
the RNA digestion a 3 ml al iquot  

The asp counts  were made accordin 
(a) For  OAS-P:  An al iquot  

NasHPO4,  0. 5 ml of IO N H~SO4, 
of a i :I mixture  of i sobutanol -benzem 
and o.i ml of o.I  M Na2HPO @ 

* E N N O R  AND R O S E N B E R G  13 h a v e  

a m o u n t  of carrier phospha te  added 
contamina ted  with ATP. 

Re/erences p. 524 . 

wice washed with o.154 M NaC1 contair 
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.hate, the phospha te  was precipitated wi th  the magnesia mixt 
;mall volume of HC1 and was neutralized to p H  7. Compom 
: and Company.  
Fraces of inorganic 3~p contamina t ing  any  of the organic-pho, 
o the ext remely  high specific act ivi ty of the inorganic pho~ 
Hove this con taminan t  as completely as possible. The meth 
tis purpose.  Rout ine  checks showed tha t  when acid was ad, 

addition of the a~p, the specific act ivi ty of this zero t ime 
mtrol, as can be seen in this exper iment :  Appendix  cells, OA 
c /m/mg P; at zero time, 4 o, RNA-P  after incubat ion 451; at 
I 142; at zero t ime I. 5. 
% comparison of nucleic acid phosphorus  tu rnover  by  the 
,mbined SCHMIDT-THANNHAUSER and the OGUR-ROSEN methc 
an in Table I. 

~-IC A C I D  P H O S P H O R U S  T U R N O V E R  I N  T H E  L Y M P H A T I C  C E L L S  

T H E  S C H M I D T - T H A N N H A U S E R  M E T H O D  (I)  A N D  x~VITH T H E  COM: 

2ells suspended in Saline-bicarbonate,  p H  7.4, containing o.{ 
• Incuba t ion  time, 2 h. Temp. 380 C. Specific activity of the ad~ 
~s give counts  per  minute  per  microgram of P-compound.  

P-Compound I I I  

C O M B I N E D  P R O C E D U R E  U S E D  IN  MO 

E X P E R I M E N T S  I N  T H I S  S T U D Y  (II)  

o .o i  1}1 glucose and O2; CO~ as g 
• of the  added a,p, 18o,ooo c /m/micro g ra m 

OAS-P  9,979 8,786 

~he Lymphatic Cell Suspensions 

dry weight measurements, and determination of nucle 
performed in this study it has been found that IO 6 rabb 
ze a dry weight of 64 micrograms, while IO ~ mouse splee 
:ells gave a dry weight of II2 micrograms. All three kim 
i. IO -12 g DNA per cell, a value which agrees with dal 
s ~9, ~°.The RNA-P content per cell was as follows: o.12. Io-  
o.16. io  -12 grams for appendix cells, and 0.37" IO -I2 gran 

e RNA-DNA ratio was 0.33 for appendix lymphatic ceil 
for lymphosarcoma. These results are of the same ord, 

narized by DAVIDSON *° for other lymphatic tissues whel 
loyed. It is to be noted that losses of RNA-P occurrir 
e cell suspensions. 

Cells 
phase• 
Figures  

R N A - P  
D N A - P  

The Nucleic Acid Content o~ the 

From the cell counts, 
acids in all the experiments 
appendix lymphatic cells give 
and mouse lymphosarcoma ceils 
of cells contained about 5.5 
reported for other diploid cells 
grams for mouse spleen cells, 
for lymphosarcoma cells. The 
o.2 for the spleen, and 0.86 
of magnitude as those summarized 
different methods were emplo 3 
during the preparation of the 

R e / e r e n c e s  p .  5 2 4  . 

s shaken too times and the alcohol phe 
lore after addition of 5 ml of i sobutam 
into planchets  containing two dried dl 

at ~o5 ° and subsequent ly  counted for 
ditions no absorpt ion correction was 11 
n, together  wi th  o.5 ml of lO °/o anlmon 
2IIPO4, ~.26 ml of water  and 5 ml of 
of inorganic phosphate .  After fur ther  
o. 5 nil of the water  fraction phase wa 
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~/o a m m o n i u m  molybdate,  and 5 ml of 
ment,  as in the other  fractions, o. 3 m] 
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The  final v o l u m e  in the  f lasks w i t h  03 :  CO s as gas  phase  wa  
s phase ,  1.5 ml.  The  phosphate  concentrat ion  varied from 6. 4 
se o .oi  M.  Incuba t ion ,  2 h, 380 C. T he  figures give c o u n t s / m  

Experimental 
Tissue conditions 

nd ix  No glucose 
phosarcoma No glucose 
phosarcoma No glucose 

(suceinate) 
nd ix  N2: CO s gas  phase  
nd ix  N2: CO s gas  phase 
phosarcoma Ns:  CO s gas  phase 
phosarcoma NaF ,  5"IO-a M 
radix D N P ,  1o -a M 
radix D N P ,  5 '  IO-5 M 
radix D N P ,  5" IO-5 M 

Dinitrophenol, 5 . i o -~M,  increased the respiration 

M, the initial res 

I). Dinitr 
inhibition on th, 

50.3 
142 

72 .4 

of appendix lymphatic ce] 
increased to 2 a 

piratory stimulation was f 
Inhibition was marked wJ 

Dinitrophenol, 5 .1o  -5 M, produc 
the incorporation of 3zp into t 

OAS-P RNA-P (I5%), a 
(16 %). A concentration of I .  lO -3 M, produc 

Fluoride, which inhibits some enzymes concern 
(enolase, phosphatase 

inhibits also amino-acid incorporation by the cells 
lymphosarcoma 21. In the same cells, sodium fluori 
5" I o-s  M, increased slightly the incorporation of ~ 
into OAS-P whereas the incorporation into RNA 

Fig. I. Effect  of d in i trophenol  (DNP)  on the respirat ion 
l y m p h a t i c  cells (rabbit  appendix) .  Abscissa,  t ime  in minut  
Ordinate,  O z uptak e  in /,1. Buffer, Ringer-phosphate ,  p H  7 
Substrate ,  glucose,  o .o i  M.  i .  Control:  2. D N P ,  2 . 1 o  -5 . 

3. D N P ,  I .  IO -~ M.  

~ p p ~ n m x  

I r x~ 

25C / 

~oo / i  o 

30 6'o 9'o ,2o 
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Cells 

i the uptake of 32p by lymphatic 
red in v i v o . - - I t  was therefore nc 
~ken up by these cells in vitro. Tt 
cose, a phenomenon perhaps corr~ 
cell membrane.  Addition of succil 

II). 

T A B L E  II  

FAKE OF 3 2 p  B Y  L Y M P H A T I C  C E L L S  

, A N A E R O B I O S I S ,  F L U O R I D E ,  G L U C O S E ,  A 

was I ml; of 
• lO -4 M t( 

/min /mic rogr  

OAS-P RNA-P 

Control Exp. Exp. Cond. Conlrol Cond 

2670 2063 238 lO 7 
63Ol 15o7 247 4 ° 

63o1 1393 247 29 
267o lO32 238 74 
3oo3 13o 7 306 8o 

13,752 19,839 281 47 ° 
13,752 15,o78 281 113 

__ __ 246 117 
4o17 3794 451 39o 
2670 2294 238 2oo 

When the concentration was 
5" lO-4 
lowed by inhibition. 
IO -s/1I (Fig. 
a slight 
three fractions, (IO%), 
DNA-P 
marked inhibition (Table II). 

with phosphorus exchanges 

labelled 
study the 
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the pene- 
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h N~: CO s 
Subs t r a t e ,  

A.P 

Exp. 
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I I . I  
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5o.9 
28.1 
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tion was observed in lymphosar- 
cells which took up ~*P and in- 
:ated it into the three P-fractions 
ightly higher rate. This difference ! 
be due to the higher anaerobic 
ysis of lymphosarcoma (Table II). 

.] 8~p Incorporation 

a the cells of the appendix the in- ~ / to 
:ation of s~p into the nucleic acids ! / hosphoprotein increased progres- I 
with time during the two hours 
incubation period. However, the [I ~ ~  
c activity of the OAS-P, after 
ng a high value at the end of 4o " 
es, increased slightly 4 ° minutes 
md decreased at the end of two Fig. 2. Incorpox 

phorus Compou 
(Fig. 2). In a similar experiment the Appendix (r; 
he cells of lymphosarcoma, most Ordinate, right; 
3,p incorporation into the nucleic grams P of OAS 

P in Phosphoprc 
occurred in the first 8o minutes. II. Phosphoprol 

ver, as in the appendix, maximum 

J 
1 0  

80 

~oration of 32p into Organic Phos 
.pounds by the Lymphatic Cells o 

rabbit). Abscissa, time in minutes 
8,p counts per min per micro 

P of OAS-P. Ordinate, left; s=p c/m//zg o 
)rotein, RNA, and DNA. I. OAS-P 

)rotein; III.  RNA-P; IV. DNA-P 

) fraction took place in the first 4 o minutes, after whict 

of renewal of ribonucleic acid is higher than that  of des 
Lurnover in regenerating liver and hepatoma is more rapi( 
le III  are compared the specific activity ratios for OAS-P 
d to the initial 3=p and to OAS-P. The formation of OAS-]~ 
appendix, spleen and lymphosarcoma was about 5 % o: 

)rganic phosphorus added to the flasks. 
the organic acid-soluble fraction increased somewhat a, 
ate was increased. The specific activity of RNA-P wa, 
radix, the per cent ratio to the OAS-P being 1%, while ir 
L, it was 5 %. The cells of the appendix showed also greateJ 

reachi~ 
minutes 
later and 
hours 
with the 
of the 
acids occurred 
However 
incorporation into the OAS-P 
there was some diminution. 

Comparative 3~p uptake 

I t  is known that  the rate 
oxyribonucleic acid and that  turnove 
than in resting liver 2~. In Table 
RNA-P, and DNA-P as related 
in the lymphatic cells of the 
the specific activity of the inoI 

The specific activity of the 
the concentration of phosphate 
greater in the cells of the appendix, 
spleen, and in lymphosarcoma 
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7 " I O - a  

7" IO-4 2768 

8- io  -4 2670 

1.4. I ° - a  

3.5" IO-a 4612 

I (mouse) 7" I ° -4  

7" lO-4 7'783 

1.2. IO -a 6 ' °74 

h o s a r c o m a  7" 1o-4 

6. 4 • io-4  13,752 

i .2. io  -3 3,733 

2.4" I ° -  3 5,290 

~st imate  only .  Colorimetr ic  d e t e r m i n a t i o n  lost.  

5.I 3.9 0 .70 

0.43 

3.9 2.1 0.39 

6.4 4.6 0.85 

9.1 3.0 0.57 

cent being 2.7, as compared with 0.8% in spleen, and o.6 c 
be emphasized that a small contamination of the DN 

m would introduce a serious error in the specific activit 
a, the residue containing DNA and protein was subjecte 
eprecipitation with acid ~° to remove the traces of R N /  
~cific activities might be considered as possibly high. 

~.he phosphoprotein obtained by the SCHNEIDER procedm 
dure was 33 to 45 % of the specific activity of the esterifie 
• ements of phosphoprotein made soluble by the SCHMID7 
dth subsequent precipitation by CaC12-MgCOs ~s were n( 
of P were recovered. The phosphoprotein fraction probabl 

no carrier  

* E s t i m a t e  

turnover for DNA-P,  the per cent be 
in lymphosarcoma. It must 
fraction by the R N A  fraction 
of the latter. For this reason 
to alkaline treatment and re 
Nevertheless, the DNA-P  specific 

Phosphoprotein-P 
The specific activity of the 

or by the O G u R - R O S E N  procedure 
acid-soluble fraction. Measurem~ 
THANNHAUSER'S  procedure with 
accurate because only traces of 
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T A B L E  I I I  

D S P H O R U S  T U R N O V E R  I N  L Y M P H A T I C  C t  

onate  w i t h  O.Ol M glucose  and  O 3 : CO~ 

OAS-P c/m/pg RNA-P~ c/m/pg 
• I o o  • Ioc~ 

c/m/l*g In .P  AS-P, ¢/m//lg 

7418 
2-3 14.9 

3 2 0 , 0 0 0  

8786 
18o,ooo 4.9 9.9 

4o t7  
4.5 i i . o  

9 0 , O O O  

6o,ooo 4.9 9.3 

5.6 9.o 
47,633 

3657 6.1 8.8 
6o,ooo 

7,7 7.4 
6 0 , 0 0 0  

I I , I 5 I  * 

252,800 4.4 ~ 6 . o  

7 .2 4.4 
IO7,687 

8.7 4.8 
7 0 , O O O  

6,3oi  

I23,726 
- -  - -  2.6 
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58,000 
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AS-P, and RNA-P and DNA-P were inhibited by f 
hosarcoma cells were more sensitive, and inhibitiol 
ld 30% (Table IV). 

E F F E C T  O F  C O M P O U N D  F O N  N U C L E I C  A C I D - P ,  T U R N O V E  

in all experiments  ioo micrograms were used, except on the 
2o0 micrograms were added. Incubat ion time, 2 h. Figures 

P. 

OAS-P 
Tissue 

Control 

ldix (rabbit) 

ldix (rabbit) 
xdix (rabbit) 4oi7 

- -  246 21o 50.3 36.4 
451 378 142 lO4 
238 192 72.4 62.5 

__ __ 184 171 
341 323 39.5 34.4 
289 276 67.6 56.7 
247 151 44 27 
168 95 31.5 16.8 
281 244 52.9 38.0 

Led here are, we believe, the first in vitro demonstration 
ls in suspensions. These cells washed with Ringer solutk 
edium, were in a resting condition, i.e., non-dividing. Th 

reason why there was no difference in the turnover of tt 
ymphatic cells of the appendix and those of tumor (lymph~ 
'ation of BRUES et al s2. of increased turnover of nucle 
r and in hepatoma were made in vivo, where the cells wel 
cesses of multiplication and development. However, sine 
)re RNA per cell than did the other tissues, the total RN 
t have been greater in the tumor than in spleen though n~ 

ALBERT, J. Biol. Chem., 2oo (1953) 335, which was published aft  

xxlaIa~*xu*A 

Appendix (rabbit) 2670 
Spleen (mouse) 7978 
Spleen (mouse) 7783 
Spleen (mouse) 6o74 
Lymphosarcoma (mouse) 63Ol 
Lymphosaxcoma (mouse) 3733 
Lymphosarcoma (mouse) 13752 

The experiments presented 
3zp uptake by lymphatic cells 
and kept in a non-protein medium 
resting condition must be the 
RNA and DNA between the b 
sarcoma). The classic observation 
acids in the regenerating liver 
undergoing their normal processes 
the tumor cells contained more 
synthesized per unit cell must 
greater than in the appendix. 

* See R. M. JOHNSON AND S. 
this paper was written. 
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ng that of the OAS-P fraction, sine 
unts of DNA-P would lower cons 

~ke o/ P 

erograms) was added to the lymp 
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'atio of RNA-P/OAS-P or DNA-P/OAS-P is compai 
all inhibition of the RNA-P/OAS-P ratio in append 
.-P/OAS-P and RNA-P/OAS-P in all other cells rein 
ted by Compound F. On the assumption that  the e 
." presursor of the RNA-P and DNA-P, it would appe~ 
nitial phosphorylation process only. The greater ext 
,r cells remains without explanation. 

a.ddition of s sp  to  suspens ions  of l y m p h a t i c  cells of n o r m a  
mra t ion  in to  t he  organic  acid-soluble  p h o s p h o r u s  c o m p o u n d s  
~cleic acids, L a c k  of o x y g e n  inhib i ted  t he  incorpora t ion  of sst  
1 l i t t le  effect  in t he  t u m o r  cells of  l y m p h o s a r c o m a .  Fluorid 
:anic acid-soluble  p h o s p h o r u s  compounds ,  whereas  i t  inhibi t  
:ophenol,  a t  concen t r a t i ons  which  increased  resp i ra t ion  had  lit 
~lative specific a c t i v i t y  of  t he  esterif ied ac id-so luble-P  fractic 
l s ( a p p e n d i x ,  spleen, l y m p h o s a r c o m a ) ,  whe reas  t he  ac t iv i ty  

: o m p o u n d  F inhib i ted  the  u p t a k e  of a2p into the  three  f ract  

2p i n t rodu i t  dans  des  suspens ions  de cellules l y m p h a t i q u e s  
"orpor6 dans  des  compos6s  o rgan iques  phosphor6s  acido-solub] 

°~" in t he  cells ot append ix ,  where 
Fluor ide  h a d  no effect on  t he  s y n t h e  
inh ib i ted  the  syn the s i s  of nucleic  aci{ 

~iration had  l i t t le effect on nucleic  acid s y n t h e s  
f rac t ion  was  t he  s ame  in all t h ree  kin  

of the  nucleic  acids  was  greai 

f rac t ions  of p h o s p h o r u s  compounds .  

de t i s sus  n o r m a u x  et  t u m o r a u  
) r g a m q u e s  phosphor6s  acido-solubles  et  dans  les acides r ibonucl6iq 
ce d ' oxyg6ne  s u p p r i m e  l ' incorpora t ion  de s sp  dans  les cellules 

d 'e f fe t  dans  le cas  des  ceUules t u m o r a l e s  de l y m p h o s a r c o m e .  L 
a syn th6se  des  compos6s  phosphor6s  o rgan iques  acido-solubles ,  alc 
Its ac ides  nucl6iques .  Le dini t roph6nol ,  g des concen t r a t i ons  q 
,u6re d 'effe t  sur  la syn th6se  des  acides nucl6iques.  Les  ac t iv i t  

de phospho re  acido-soluble est6rifi6es son t  les m~mes  dans  I ts  tr( 
[ice, ra te ,  l ymphosa rcome)  alors que  l ' ac t iv i t6  des acides nucl6iqu 
de l ' appendice .  
)rporat ion de a2p dans  Its t rois  f rac t ions  des compos6s  phosphor  

mns ionen  yon  L y m p h z e l l e n  yon  n o r m a l e n  u n d  T u m o r g e w e b e n  v¢ 
sche, s/iurel6sliche P h o s p h o r v e r b i n d u n g e n  u n d  in Ribonuc le in -  ui 
Men yon  Sauers tof f  h e m m t e  den  E i n b a u  yon  asp in die Zellen d 
i rkung auf  die Tumorze l l en  der  L y m p h s a r c o m e  ha t .  F luor ide  iibc 
der  o rgan i schen  s/~urel6slichen P h o s p h o r v e r b i n d u n g e n  aus,  dageg~ 
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est  incor  t tpos6s o rgan lqm 
et  d6soxyr ibonucl6 ique .  L ' ab sence  
l ' appendice ,  alors qu ' i l  n ' a  gu6re 
f luorures  n ' o n t  pa s  d ' ac t ion  sur  la  
qu ' i l s  s u p p r i m e n t  la syn th6se  des  
accro issen t  la  respi ra t ion ,  n ' a  g 
sp6cifiques re la t ives  des  f rac t ions  
t y p e s  de cellules 6tudi6s  (appendice,  
es t  p lus  g rande  d a n s  les cellules 

Le compos6 F inhibe l ' incor: 
6tudi6s.  

Der  Zusa t z  yon  a2p zu SusF 
u r s ach t e  se inen E i n b a u  in organische ,  
Desoxyr ibonuc le insAure .  Das  Feh len  
Append ix ,  wfi.hrend es wenig  W i r k u n g  
ke inen  Einf luss  a u f  die S yn t he se  
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~ces in the incorporation of s~p i 
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