
in cross section, and by their relatively 
low cells. Henle's loop and the collecting 
tubules were recognized in the medullary 
ray and in the medulla; in the papilla, 
collecting tubules only were found. 
When the various parts of the kidney 
had been identified in the stained section, 
they were dissected out of the adjacent 
unstained section with microscalpels 
under a dissection microscope (magnifi- 
cation x40). Separate dissection of 
Henle's loops and collecting tubules was 

rarely possible because of their intimate 
anatomical relationship. 

The dissected specimens were weighed 
on a quartz fiber fish-pole balance (sen- 
sitivity 0.4 m,gg; useful range 10 to 100 

mpeg) (2). A manipulator made from a 

microscope mechanical stage was used 
to load and unload the balance pan. A 
horizontal microscope fitted with a ver- 
tical fine adjustment was used to read 
the displacement of the pan. Under the 
dissection microscope, each of the 

weighed specimens was transferred to 
the bottom of micro test tubes (inside 
diameter, 3 mm) by a fine glass needle. 
Both dissection and weighing were done 
in a room maintained at low humidity 
and relatively constant temperature. 

The specimens were assayed to deter- 
mine alkaline phosphatase activity by 
adding 3 .l of substrate reagent [0.5M 
2-amino-2-methylpropanol-1 (pH 10.0), 
8 mmole/lit of p-nitrophenylphosphate, 
2 mmole/lit of 1M MgCl2, and 0.05-per- 
cent bovine serum albumin (3)]. After 1 
hour of incubation at 37?C, the reaction 
was stopped and color was developed by 
adding 50 t1 of 0.1N NaOH. The optical 
density of the solution was read in 

Lowry-Bessey microcuvettes (4) at 410 
m.u in the Beckman DU spectrophotom- 
eter, and the results were expressed in 
moles of substrate split per kilogram (dry 
weight) per hour. 

Typical data for individual kidneys of 

dog, rat, and man are shown in Table 1. 
The results within each species were con- 
sistent, although somewhat different dis- 
tributions were found in the tubules of 
each species. The experimental repro- 
ducibility for renal homogenates, ex- 

pressed as standard deviation, was found 
to be +0.8 moles split per kilogram 
(dry weight) per hour. The standard 
deviation for individually assayed proxi- 
mal convoluted tubules in each kidney 
was much greater than this, indicating 
that the alkaline phosphatase activity of 
these tubules varied considerably be- 
tween individual nephrons. 

The results indicate accurate identifi- 
cation and dissection of the various parts 
of the nephron, particularly the proximal 
and distal convoluted tubules. For ex- 

ample, the values obtained for dog kid- 
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convoluted tubules in the dog. Unfortu- 

nately this and other dyes which localize 
in the proximal tubules are too toxic for 
use in man, while fluorescence micros- 
copy, phase microscopy, and polarization 
microscopy did not allow a distinction 
between the two types of convoluted 
tubules at the low magnifications which 
must be used with the dissection micro- 

scope. The technique presented here (6) 
has the advantages of being generally 
applicable, of allowing accurate identifi- 
cation and dissection of the desired struc- 
tures, and of providing a permanent 
record in the form of the stained sections 
and maps. 
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Preliminary Note on 

Kimzeyite, a New Zirconium Garnet 

In 1953, during geological study of the 
Magnet Cove, Arkansas, carbonatite, R. 
L. Erickson and L. V. Blade, geologists 
of the U.S. Geological Survey, noted 

well-crystallized dark brown garnets 
about 5 mm in diameter in calcite rock 
in the Kimzey Calcite Quarry. With the 
garnets was a variety of other minerals, 
including monticellite, magnetite, perov- 
skite, and apatite. The garnets them- 
selves are shot through with those min- 
erals, and in addition, with sharply 
euhedral, almost microscopic, crystals of 

anhydrite. 
In 1953, A. T. Myers, spectrographer, 

convoluted tubules in the dog. Unfortu- 

nately this and other dyes which localize 
in the proximal tubules are too toxic for 
use in man, while fluorescence micros- 
copy, phase microscopy, and polarization 
microscopy did not allow a distinction 
between the two types of convoluted 
tubules at the low magnifications which 
must be used with the dissection micro- 

scope. The technique presented here (6) 
has the advantages of being generally 
applicable, of allowing accurate identifi- 
cation and dissection of the desired struc- 
tures, and of providing a permanent 
record in the form of the stained sections 
and maps. 

SJOERD L. BONTING 

VICTOR E. POLLAK 

ROBERT C. MUEHRCKE 

ROBERT M. KARK 
Departments of Biological Chemistry and 
Medicine, University of Illinois 
College of Medicine, and Departments of 
Medicine, Presbyterian-St. Luke's 
Hospital, Cook County Hospital, and 
Research and Educational Hospitals, 
Chicago, Illinois 

References and Notes 

1. R. M. Kark and R. C. Muehrcke, Lancet 1, 
1047 (1954). 

2. 0. H. Lowry, J. Histochem. and Cytochem. 
1, 420 (1953). 

3. The P-nitrophenylphosphate used in this study 
was obtained from The Sigma Chemical Co.; 
the bovine serum albumin was obtained from 
Armour & Co. 

4. 0. H. Lowry and 0. A. Bessey, J. Biol. Chem. 
163, 633 (1946). 

5. W. P. McCann, Am. J. Physiol. 185, 372 
(1956). 

6. We are greatly indebted to Dr. Oliver H. 
Lowry for his help, especially for arranging 
for one of us (S.L.B.) to work in his depart- 
ment and learn some of the techniques em- 
ployed in this investigation. The technical as- 
sistance of Miss Alta D. Tsoodle is gratefully 
acknowledged. This study was supported by 
contract No. DA-49-007-MD-637, Research and 
Development Division, Surgeon General's Of- 
fice, U.S. Department of the Army. 

13 January 1958 

Preliminary Note on 

Kimzeyite, a New Zirconium Garnet 
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selves are shot through with those min- 
erals, and in addition, with sharply 
euhedral, almost microscopic, crystals of 

anhydrite. 
In 1953, A. T. Myers, spectrographer, 

U.S. Geological Survey, reported more 
than 10 percent zirconia, which led to 
further examination of the garnet. Myers' 
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further examination of the garnet. Myers' 

Table 1. Composition of kimzeyite. Looked 
for but not found: Ag, Au, Hg, Ru, Rh, 
Pd, Ce, Ir, Ge, Pb, As, Sb, Pt, Mo. W, Re, 
Bi, Zn, Cd, Te, In, Co, Ni, Ga, Cr, V, Y, 
La, Hf, Th, Ta, Be, Li, Na, K, B. Not 
tested for: P205, H20, F, S, and CO2. 

Amt. Computed as oxide Amt. 
Element 

% Oxide (%) 

Si 10 SiO2 21.4 
Al 6 A120, 11.4 
Ca 12 CaO 16.8 
Fe 11.5 Fe203 16.45 
Ti 3.5 TiO2 5.8 
Zr 15 ZrO2 20.25 
Nb 0.5 Nb2O5 0.72 
Mg 0.3 MgO 0.5 
Mn 0.1 MnO 0.13 
Sn 0.07 SnO2 0.09 
Sc 0.06 Sc203 0.09 
Cu, Ba, Sr trace 
Total 94. 
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work was confirmed in 1954 by H. J. 
Rose (U.S. Geological Survey) who, on 
another sample, found zirconium and ti- 
tanium in the X percent range, XO per- 
cent Fe and Ca, and O.X percent Mg 
and Al. 

Finally, 35 mg of microscopically clean 

garnet was analyzed by Harry Bastron, 
spectrographer, U.S. Geological Survey. 
His analysis is shown in Table 1. 

An x-ray diffraction pattern by F. A. 
Hildebrand (U.S. Geological Survey) 
showed "garnet group mineral; no pe- 
rovskite detectable." The cell edge meas- 
ured by J. M. Axelrod (U.S. Geological 
Survey) is a = 12.46 A. 

The garnet in thin section is isotropic, 
light brown, and has an index of refrac- 
tion near 1.95. This is substantially 
higher than the index of refraction 

(1.895) of andradite, the pure calcium 
iron garnet, but is within the range of 
the indices of refraction of the calcium 
iron titanium garnets, schorlomite-ivaar- 
ite, which range up to 2.01. 

Further work is in progress on this min- 
eral, which is here named "kimzeyite." 
The Kimzey family has been actively as- 
sociated with mineralogical develop- 
ments in Magnet Cove for almost a cen- 

tury. Museums all over the world owe 
some of their best specimens of the re- 
markable Magnet Cove minerals to the 

intelligent zeal of the Kimzey family, 
notably William J. Kimzey, his son Joe 
Kimzey, former state geologist of Arkan- 
sas, and Lawton D. and John Kimzey 
(1). 

CHARLES MILTON 

LAWRENCE V. BLADE 

U.S. Geological Survey, 
Washington, D.C. 

Note 

1. Publication authorized by the director, U.S. 
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