
At present, there is some uncertainty 
about whether the isotopic composition 
of the hydrogen in prey and predators 
can be used to follow food chains, but 
similar criticism may also be applied to  
the use of carbon or nitrogen isotopes in 
analogous studies. DeNiro and Epstein 
specifically criticize (4) that "the DIH 
ratios of the organically bonded hydro- 
gen of animal tissues must depend on the 
relative abundances of the numerous 
chemical components that constitute 
them, since these components can have 
different DIH ratios." Biochemical frac- 
tions, that is, lipids, proteins, and carbo- 
hydrates, not only have different hydro- 
gen isotope ratios but also different car- 
bon and nitrogeh isotope ratios (6, 7).  
Different tissues from mice fed a single 
diet may have a difference of 5 per mil in 
their carbon isotopic compositions (6). 
The symmetry between the results found 
for snails and their known food source 

and the results for mice and their known 
food source indicates that the isotopic 
composition of the hydrogen in the diet 
is at least a very important factor con- 
trolling the hydrogen isotopic composi- 
tion in the predator. 
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Angiotensin I1 Binding Sites in Rat Brain 

We here point out that the report by 
Landas et al. (I) does not represent the 
first direct evidence of angiotensin I1 
receptors in the organum vasculosum of 
the lamina terminalis (OVLT) of the rat 
brain. Using a quantitative light micro- 
scope radioautographic approach we ob- 
served previously (2) that blood-borne 
'25~-labeled angiotensin I1 binds to spe- 
cific sites in all of the circumventricular 
organs of the brain, including the OVLT. 
The specificity of angiotensin I1 binding 
sites was established by means af com- 
petitive binding studies in vivo showing 
quantitatively that angiotensin I1 antago- 
nists blocked the binding of '25~-angio- 
tensin I1 to the OVLT, whereas competi- 
tion with a structurally dissimilar peptide 
was ineffective. We have also observed 
(3) that specific binding sites for blood- 
borne angiotensin I1 are concentrated 
within the neuropil about the capillary 
plexus of the OVLT. Landas et al. (1) 
observed that CSF-borne angiotensin I1 
binds to sites along the ventricular sur- 
face of the brain adjacent to  the OVLT. 
These combined observations provide 
evidence for the existence of two ana- 
tomically distinct populations of angio- 
tensin 11 receptors in the OVLT. We 
bring these facts to light to reemphasize 
that topographic differences in circum- 

ventricular angiotensin I1 receptors may 
be the basis for differential effects of 
angiotensin I1 on brain function, particu- 
larly when angiotensin I1 is administered 
to the brain by anatomically different 
routes. 
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Our report (1) appeared independently 
and in the same year as  that of van 
Houten et al. (2). Both studies support 
the hypothesis that we proposed over 5 
years ago, that the organum vasculosum 
lamina terminalis (OVLT) is a receptor 
site for angiotensin I1 (Ang 11) with re- 
ceptors on the blood side and on the 
ventricular side, whereas the subfornical 
organ contains receptors to blood-borne 
angiotensin I1 only (3). Their autoradio- 
graphic study, however, is not direct 
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evidence of angiotensin I1 receptors but 
of angiotensin I1 binding, since they did 
not provide evidence of any biological 
response. In our study, we tested both 
the biological response and binding. Ani- 
mals responded to intraventricularly ad- 
ministered fluorescein isothiocyanate- 
labeled angiotensin I1 by drinking. The 
brains were rapidly removed, frozen, 
and cut to reveal that the site of fluores- 
cent binding was exclusively on the 
OVLT. In addition to this study, we 
have accumulated the following evi- 
dence to support the hypothesis. We 
showed that microiontophoretic applica- 
tion of angiotensin I1 excited cells in the 
OVLT of anesthetized rats (4) and in 
brain slices from unanesthetized rats (5). 
Blocking access to the OVLT by a ven- 
tricular plug abolished the response to 
intraventricularly administered angioten- 
sin I1 (6) but not intravenously adminis- 
tered angiotensin I1 (7). Very low doses 
of angiotensin I1 applied directly to the 
OVLT produced drinking and pressor 
responses (8). In carefully dissected 
OVLT and subfornical organ tissue, we 
showed higher binding levels for angio- 
tensin I1 in both organs compared to the 
cortex and an increased level of binding 
in the OVLT of hypertensive rats (9). 
Therefore, we can add the data of the 
autoradiography to the list of different 
results from other laboratories which 
supports the idea of the OVLT as a 
specialized receptor area for blood- 
borne and CSF-borne angiotensin 11. 

M. IAN PHILLIPS 
STEVE K. LANDAS 

MOHAN K. RAIZADA 
JOHN F. STAMLER 

Department of Physiology, 
College of Medicine, 
University of Florida, 
Gainesville 32610 

References 

1. S. Landas, M. I. Phillips, J. F. Stamler, M. K.  
Raizada, Science 210, 791 (1980). 

2. M, van Houten, E. L. Schiffrin, J .  F. E.  Mann, 
B. I. Posner, R. Boucher, Brain Kes. 186, 480 
(1980). 

3. M. I. Phillips, D. Felix, W .  E.  Hoffman, D. 
Ganten, Soc. Neurosci. Symp. 2, 308 (1977). 

4. M. I. Phillips, J. A .  Weyhenrneyer, D. Felix, D. 
Ganten, Fed. Proc. Fed. Am.  Soc. Exp. Biol. 38, 
2260 (1979). 

5. W. D. Knowles and M. I.  Phillips, Brain Res. 
195, 256 (1980). 

6. W. E. Hoffman and M. I.  Phillips, ibid. 108, 59 
(1 976). 

7. J. Buggy, A. E. Fisher. W.  E. Hoffman. A .  K. 
Johnson, M. I.  Phillips. Science 190, 72 (1975). 

8. M. I. Phillips, Neuroendocrinology 25, 354 
( 1 9 7 R 1  \ . , , - , . 

9. J .  F. Stamler, M. K. Ra~zada, M. I. Phillips, 
Neuroscl. Lett. 17, 173 (1980). 

5 October 1981 

SCIENCE, VOL. 214, 18 DECEMBER 1981 




