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lary g l a d  after isoproterend injection is ak 
least twice the fall in Mg, sidic acid, or pro- 
tein. The relationship of Ca to protein in 
rat d i v a  is linear. The data are consistent 
with the hypothesis that Ca is held at high 
c*ncentrati*m in sdivary glanh by 
of binding. 

1964, ~116,953. v13, 246. 

5. Fischer, E. H., Stein, E. A., Biochemical Pre- 

6. S h x h t e r ,  D., J. Lab. Clin. Med., 1961, v58, 

7. Ponrten, U., Siesjo, B. K., Acta Physiol. s and . ,  

8. Waddell, W. J., Butler, T. C., J. Clin. Invest., 

9. Zender, R., Falbriad, A., Clin. Chim. Acta, 1966, 

10. Wood, T., J. Chromat., 1961, ~6,152. 

pwatiom, 1961, v8,27. 

495* 

1964, v60, 297. 

1959, v38, 720. 
1. Drhbach, R. H., €'roc. SOC. EXP. Bid. 8i Med., 

2. - , Am. J. Physid., 1964, v207, 1015. 
3. - , Biochem. J., 1962, v82, 71. 
4. Warren, L., J. Biol. Chem., 1959, v234, 1971. Received June 9, 1967. P.S.E.B.M., 1967, V126. 

Adenosine Phosphate of Rat Salivary and Lacrimal 
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The transfer of Ca in vitro in rat salivary 
and lacrimal glands is increased by both para- 
sympathetic and sympathetic stimulants ( 1 ). 
This effect of stimulants occurs in relatively 
large pieces of gland and is only abolished 
by Na-lack, by high concentrations of meta- 
bolic inhibitors, or a t  1°C. In the present 
study, the concentration of adenosine phos- 
phates has been measured after incubation 
to determine the role of such suMances in 
the tramfer p r o w s  

Methods. Glands were removed under ether 
anesthesia fmm Wistar strain male rats main- 
tained on Purina. feed and water ad lib or 
fmm hooded male rats fed a mixed green diet. 
Glands were incubated for 2 hours with slow 
agitation in 0olnica.l flasks g a d  with 5 %  
CQ2 in O2 in an inculbakion medium made 
up in glass dlktil~led water md containing 
the following (mM/l) ; 110 NaCl, 3 KCl, 0.1 
MgG12, 1.0 CaC12, 0.5 KH2P04, 25 NaHC03, 
5 dextrose, plH 7.4. Experiments were mdi- 
narily done in groups of 4 using one kind 
of gland. The experimental groups were usu- 
ally divided as follows: immediately frozen 
gland, gland incubated in normal medium, 
and 2 groups of glands incubated with differ- 
ent cmmntmtiwns of inhibi$!cmr or other d- 
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temd conditions. Adenosine phosphates and 
inorganic phmphate (Pi) were separated by 
paper chromatography( 2 )  and estimated by 
phosphate anialysis(3,4) or by UV a~hwrp- 
tion( 5 ) .  

Results and discussion. Table I gives the 
concentrations of adenosine phosphaites a d  
Pi in parotid, submaxillary or l a c r i d  glands 
for various cc4nditions. After 2 how5 i n c u b  
tion, glands h d  ATP concentrations ranging 
from 30-800/, of ahat found in immediately 
frozen glanlds with the following exception. 
In glands cut perpedicullmly to the greatest 
dimension the ATP concentdon was only 
13%. Pieces prqmred in thk way were ap- 
proxipmately 4 rnm ithick whereas submaxillary 
gland cut perpendilcularly to the mall& 
d,irnmion or lacrimal and parotid glands as 
removed from the rat were approximately 2 
mm thick. Thus, the system for maintab 
ing ATP functioned as well in pieces up to 
2 mm in thickness ais in slices approxim&ly 
0.5 mm in thickness. 

The addition of 5 X M DNP re 
duced ATP concentration to approximately 
% whereas increasing DNP to 2 X M 
 educed ATP to of the l m l  found after 
incubation without inhibitor. These results 
cormlate well with effects of DNP an Ca46 
activation by acetyIchoEne in these gIamds. 
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TABLE I. Acid-soluble Phosphate Compounds in 
Frozen or Incubated Glands. 

Pi A T P  A D P  AMP 
Gland Condition* -pM/g-, 

Submax 

Parotid 
Lacrimal 
Subfnax 

1 1  

11 

1 1  

Parotid 
$ 1  

1 7  

Lacrimal 

Submax 
Parotid 
Lacrimal 
Submax 
Parotid 
Lacrimal 
Submax 
Parotid 
Laerimal 
Submax 
Parotid 
Lacrimal 

1 1  

Frozen 
1 1  

11 

9 1  

N, 35"C, t 
N, 35"C, t 
N, 1"C, t 
N, 35"C, $ 
N, 35°C 
N, 35°C 
N, 1°C 
N, 35°C 
N, 1°C 
-05 DNP, 1 
.05 D N P  
.05 D N P  
.2 DNP, t 
.2 D N P  
.2 D N P  
1.0 CN, t 
1.0 CN 
1.0 CN 
.O Na, t 
.O Na 
.O N a  

8.65 1.24 .74 .58 
3.98 1.46 .92 .42 
2.23 1.09 .46 .40 

5.81 .50 .30 .26 
3.45 .17 .28 .86 
3.64 .94 .28 .34 
5.10 .30 .19 .34 
2.87 .30 .30 .18 
2.47 .79 .38 .35 
2.12 .53 .21 2 9  
6.45 .73 .26 .29 
2.45 1.13 .17 -24 
6.32 .45 .47 .56 
3.31 .42 .21 .37 
6.97 .43 .27 .30 
6.84 .09 .12 .33 
5.19 .07 .14 .22 
9.15 .17 .23 .38 
5.81 .02 .09 .18 
3.30 ,004 .06 .14 
9.98 .02 .09 5 3  
4.69 .37 -23 .27 
2.22 .25 .22 .33 
3.36 .46 .18 .21 

3.19 1.49 5 6  - 

~~ ~ 

* Frozen = immediately frozen; all others incu- 
bated 2 hr. N, 35°C = normal medium, 35°C; 
N, 1°C = normal medium, 1°C; .05 D N P  = .05 
mM DNP, 35°C; .2 D N P  - .2 mM DNP, 35°C; 
1.0 CN = 1.0 mM CN-, 35°C; .O N a  = N a  re- 
placed by Tris buffer, 35°C. 

t = gland cut perpendicular to shortest dimen- 
sion. 

$ gland cut perpendicular to longest dimen- 
sion. 

$ .= gland sliced approximately .5 mm thick; 
lacrimal and pn.rotid glands incubated aa removed 
from the rat. 

DNP at 2 )( lo-' M inhibited Ca46 
transfer activation almost completely whereas 
5 x M had only slight effect( 1 ) .  Other 
procedures which also prevented the increase 

in Ca45 trangfer by acetylcholine were tested 
for their effects an g l d  adenosine pbs- 
phates. Incubartion in M cyanide re- 
duced ATP to 2% of the level after normal 
incubation whereas incubation in the absence 
of Na, ak least in lacrimal glands, did not 
reduce the level of ATP below that found 
in the presence of 5 X M DNP. Thus, 
it appeared that the inhibition of Ca45 trans- 
port activation produced by Na-lack was 
brought a b u t  by m e  mechanism other than 
interference with ATP fortmation. The effect 
of incubabion at  1°C was also tested and 
found to have no appreciable effect on the 
level of ATP as colmpared to normal incu- 
bation at  35°C. Incubation at 1°C inhibits 
acetylcholine activation of Ca45 tramfer com- 
pletely. In this instance, lowered temperature 
could p r m n t  the utilization of ATP in the 
transfer process. 

Summary. Rat Iacrimd and salivary gland 
pieces up to 2 mm in thickness are able to 
maintain functional concentrations of ATP 
in vitro. Reduction of ATP levels produced 
by chemical metabolic inhibitors agrees 
closely with effiects of lthe same inhibitors on 
Ca45 transfer activation by acetylcholine. 
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Iodine-131 Labeling of Purified Microbial Antigens by Microdiffusion. 
(32425) 
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Although the capacity to bind antigen is bination. Accordingly, these methods may 
the fundamental expression of antibody ac- provide inaccurate estimates of antigen 
tivity, most quantitative serological methods binding capacity and inadequate tests of 
measure only secondary effects of such com- the significance of specific antibodies in a 


