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Fig. 3. Lineweaver-Burk plot for adenylate cyelase activity, cAMP 
synthesis as a function of ATP with ([3) and wihtout (O) 6.0 • 10 -~ M 
NaF. Caffeine concentration 5• .3 M; protein concentration, 
1.0 mg/ml. Each point represents a single reading. 

p repa ra t ions  par t icu lar ly  where  unde rg radua te  teaching,  in 
v i t ro  pha rmaceu t i ca l  t r ials  Or kinet ic  s tudies  are involved.  
Excess  I 0 4 - - c o n s u m i n g  mater ia l s  (sucrose or glycerol), 
excess anions forming  insoluble lead salts  ( >  2 • 10 .3 M) 
and  cGMP interfere.  Over broad  concen t ra t ion  ranges  
m a n y  chemical  effecters  : ca techolamines ,  F - ,  Mg++, Ca++, 
Zn++, Mn++, Co++, Fe++, purines,  py r imidenes  and  
xan th ines  do no t  affect  the  assay.  Sn lphydry l  inh ib i tors  
which  can in terfere  in o the r  assays12,1~ were w i t h ou t  
effect.  

Loss of l inear i ty  wi th  high pro te in  concen t ra t ions  i s  
l ikely due to  excess dies terase  and  ATPase  act ivi t ies  un- 
der  these condit ions.  Caffeine a t  5 x 10 -2 M is op t ima l  in 
minimiz ing  in ter ference  by  the  former  (Figure 2). Sub= 
s tan t ia l ly  lower caffeine concen t ra t ions  were employed  in 
earlier b ra in  cyclase studies3,8, z4. Similar  to a d i p o s e  
adeny la te  cyclase ~5, b ra in  cyclase d isplays  a V ~ ,  increase 
and  no Km effect  by  the  add i t ion  of N a F  to  the  reac t ion  
med i u m (Figure 3)16. 

Zusammenfassung. Es wird  eine d i rekte  einfache 
chemische  Methode  zur t3es t immung yon  Gehirn  Aden-  
y la tcyclase  beschrieben,  die auf der  Neigung nichtzykl i -  
scher Nukleo t iden  zur P e r - J o d - O x y d a t i o n  im Gegensatz  
zur zykl ischen AMP basiert .  Empf ind l i chke i t :  10-100 
nmol  zyklischer AMP. 
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S u r f a c e  A r e a  an d  Effect  of D r y i n g  T e m p e r a t u r e  R e l a t e d  to  D r y  W e i g h t  of  J e j u n a l  T i s s u e  in  Rat  

Various workers  have  used d i f ferent  t echn iques  to  
e s t ima te  the  d ry  weigh t  of je junal  tissue. Often,  however,  
as is the  conven t ion  in shor t -c i rcui t  work,  ion m o v e m e n t s  
are expressed per  uni t  surface area. In  the  course of 
o ther  exper iments ,  the  effect  of d ry ing  above or below 
the  boil ing po in t  of wa te r  was inves t iga ted  and also the  
re la t ionship  of gut  d ry  weigh t  to  wet  surface area. Since 
resul ts  in t he  l i t e ra ture  are of ten  expressed per  t issue 
weigh t  incorpora t ing  d i f ferent  d ry ing  techniques ,  i t  was  
Ielt  t h a t  a brief inves t iga t ion  of this  and  the  e lucidat ion of 

the  regression of surface area on e s t ima ted  dry  weight  
migh t  faci l i tate  compar i sons  and t r ans fo rma t ions  and 
be of general  in teres t  in t r anspo r t  studies.  

Methods. The p rox imal  j e j u n u m was r emoved  f rom 
narcot ized  ra ts  of abou t  200-250 g body  weight  and  a 
sect ion cut  f rom sac I1, 5 cm dis ta l  to  t he  duodenal -  

1 B. A. BARRY, J. ~[ATTHEWS and D. H. SMYTH, J. Physiol., Lond. 
157, 279 (1961). 

Tissue dry weight as percentage wet weight under various drying conditions 

Dry weight (%) Significance (p) 

a) 120 ~ for 4 h (not incubated) 
b) 80 ~ for 4 h (not incubated) 
c) Freeze-dried (not incubated) 
d) Freeze-dried (incubated) 
e) 80 ~ for 24 h (incubated) 
f) 80 ~ for 48 h (incubated) 

17.45 -4- 0.83 (16) a) against b) 
19.35 4- 0.66 (16) < 0.001 
18.62 :t: 0.22 (4) c) against d) 
15.15 • 0.40 (4) < 0.001 
17.25 4- 0.40 (12) e) against f) 
15.65 4- 0.41 (12) < 0.02 

percentage given with standard error of mean and the number of animals in brackets, 
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Regression of log surface area on log tissue dry weight. 
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j e j u n a l  f lexure.  Tissue  of v a r y i n g  surface  a rea  was 
cons i s t en t l y  t a k e n  f rom th i s  region,  t he  surface  area  
m e a s u r e d  to  the  nea re s t  mi l l ime t re  a n d  t he  f la t  sect ion 
laid ou t  on  a microscope  slide. Sect ions  of j e juna l  t i ssue  
were dr ied  in a n  oven  for 4 h a t  80~ weighed  a n d  t h e n  
d i red  for a f u r t h e r  4 h a t  120 ~ w i t h  s u b s e q u e n t  weighing.  
F r o m  these  s imple  m e a s u r e m e n t s ,  t h e  d r y  we igh t  per-  
cen tage  of t h e  t o t a l  we t  we igh t  was  ca lcu la ted  a t  t he  
2 t e m p e r a t u r e s  and  f rom t h e  a s sembled  da ta ,  t he  re- 
gression of surface  area  on f inal  d r y  we igh t  examined .  
This  d a t a  was  c o m p a r e d  w i t h  s imi la r  d a t a  for d r y  w e i g h t  
pe rcen t age  of t o t a l  wet  we igh t  f rom spec imens  dr ied  to  
c o n s t a n t  we igh t  ove r  a long per iod  of t i m e  a n d  w i t h  
spec imens  t h a t  h a d  been  freeze-dried.  

Results and discussion. The  regress ion of surface a rea  
on  t i ssue  d ry  we igh t  a t  b o t h  t e m p e r a t u r e s  is bes t  expressed  
b y  a doub le  loga r i thmic  r e l a t i onsh ip :  - 

1. log area (in em) + 1 = (299.0 4- 4.6) • 10 .8 + (624.9 4- 2.1) • 10 .3 
120~ 

log dry wt. 
(mg) 120 ~ 

2. log area (em) + 1 = (218.5 4- 4.9) • 10 .3 + (653.8 4- 2.6)• 10 3 
(80 ~ 

log dry wt. (mg) 
(s0 oc) 

The  reason  for th i s  l oga r i t hmic  r e l a t ionsh ip  (see Figure)  
is no t  i m m e d i a t e l y  clear since r a t s  were of t he  same  age 
a p p r o x i m a t e l y  and  sacs sect ions  were t a k e n  f rom the  
same region of t he  p r o x i m a l  j e j u n u m .  If  a g r a d i e n t  of 
t issue d ry  we igh t  were to exis t  inc reas ing  d i s ta l ly  (which 
is un l ike ly  since t issue wet  we igh t  and  wal l  t h i ckness  
decrease  d i s ta l ly  ~, 3), t h e  regress ion seen m i g h t  ref lect  
the  fac t  t h a t  la rger  samples  would  i nco rpo ra t e  inc reas ing  
a m o u n t s  of t issue,  so t h a t  pe r  u n i t  surface area,  we igh t  
would  increase  w i t h  increas ing  surface a rea  t aken .  
I r respec t ive  of t he  reason  for th i s  l oga r i thmic  re la t ion-  
ship,  surface  a rea  can  be  r ap id ly  e s t i m a t e d  accu ra t e ly  for 
sacs over  t he  we igh t  r ange  shown.  ]Est imat ions  are bes t  
for smal l  sacs of up  to  100 m g  d r y  we igh t  ( a p p r o x i m a t e l y  
8 cm long) a n d  are i n d e p e n d e n t  of d ry ing  t e m p e r a t u r e  
since the  slopes of the  regress ion l ines do no t  s ign i f i can t ly  
differ. 

F r o m  the  d ry  we igh t  pe rcen tages  (see Table)  i t  can  be  
seen t h a t  a s ign i f i can t  di f ference does exis t  b e t w e e n  
d r y i n g  a t  t he  2 t e m p e r a t u r e s  for a shor t  pe r iod  of t ime.  
The  m e a n  di f ference was 2.65 • 0.29 m g  (n = 21) 
(mean  4- s t a n d a r d  er ror  of mean)  wh ich  was s igni f icant  
(p < 0.001). Th i s  di f ference increased  w i t h  increas ing  
in i t ia l  wet  we igh t  of t i s sue  t a k e n  (difference = 1.87 + 
0.0034 • t i ssue  in i t ia l  we t  weight ,  r = 0.5328, p < 0.02). 
The  d r y  we igh t  pe rcen t age  o b t a i n e d  a f t e r  d r y i n g  a t  
120~ agrees w i t h  o the r  e s t ima tes  in  t he  l i t e r a tu re  4 
for  d r y i n g  before  w i t h o u t  i ncuba t ion .  Tissue t h a t  h a d  
been  freeze-dr ied w i t h  a n d  w i t h o u t  i n c u b a t i o n  gave  
s imi la r  pe rcen tages  to  those  seen in t h e  l i t e r a tu re  4, 5 a n d  
showed a s imi la r  loss of t i ssue  d r y  we igh t  on incuba t ion .  
B o t h  f reeze-dry ing  o v e r n i g h t  a n d  d r y i n g  a t  80 ~ for no t  
less t h a n  48 h p r o v e d  to  be  accep tab le  a l t e r n a t i v e  
procedures  t h a t  led to s t a n d a r d  va lues  for d r y i n g  above  
100 ~ for sho r t  per iods  of t ime.  

Zusammen/assung. Es werden  Gle ichungen  angeff ihr t ,  
die eine Absch / i t zung  der  Oberf l~che des R a t t e n j e j u n u m s  
aus  T r o c k e n g e w i c h t s b e s t i m m u n g e n  er lauben.  Sollte s ich 
eine T r o c k n u n g  des Gewebes  bei  T e m p e r a t u r e n  fiber 100 ~ 
als unm6g l i ch  erweisen, is t  anzu ra t en ,  eine T r o c k n u n g  bei  
80~ ffir n i c h t  weniger  als 48 h oder  G e f r i e r t r o c k n u n g  
fiber N a c h t  auszuf f ihren ;  h ie rbe i  werden  gleiche R e s u l t a t e  
erzielt .  
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