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ported a mean flow of 3.2 ml/hour of cardiac 
lymph-the major constituent of the non- 
respiratory portion (5)-in dogs averaging 
17.7 kg in body weight. Their figure is 45% 
of the mean flow rate we measured in the 
right duct (7.1 ml/hour) in dogs of nearly 
identical (17 kg) mean body weight, and is 
thus generally in agreement with the relative 
distribution of flow we estimated above. 

The markedly higher Poa in lymph from 
the lung, compared to lymph from other 
organs, lends support to a correlation between 
respiratory gas tensions in “tissues” and in 
lymph derived from these tissues. 

A particularly high oxygen tension in res- 
piratory tissue could help explain its relative 
vulnerability to the toxic effects of high in- 
spired oxygen tension (8).  

Summary. Po2 in right lymph duct of 15 
anesthetized dogs averaged the same as in 
arterial blood (75 t 18 mm Hg) ; Po2 in 
thoracic duct lymph was close to that in 
mixed-venous blood (34 t 20 mm Hg). 
Allowing for admixture of systemic lymph 
in the right duct, Po2 in lymph from the 
respiratory portion of the lung must fall 
between alveolar gas and arterial blood. The 
niarked difference from thoracic duct lymph 
P% (p<.OOl) supports the concept of lymph 
as a useful measure of Po2 in interstitial fluid 
and tissues. Use of mixing equations shows 

that during air breathing respiratory (Le . ,  
gas-exchanging) tissues contributed at  least 
53% of right duct lymph flow. 

We are grateful to M. Woolard, W. Ford, L. 
Norrell and B. Horn for invaluable technical help. 
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Several groups performing renal transplan- 
tation have reported beneficial results from 
local radiation to the transplanted kidney ( 1, 
2 ) .  The actual effects of radiation have been 
suggested to be either effects on the lympho- 
cytes or the well known but vaguely under- 
stood anti-inflammatory effects of X-irradi- 
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ation. In our own transplantation experience, 
we have seen what we believe to be an effect 
of local radiation characterized by onset of 
diuresis and changing of the renogram tracing 
from that of an obstructive pattern to a nor- 
mal tracing ( 3 ) .  We have observed radiohip- 
puran renograms in acute rejection with the 
typical delay in the secretory peak extending 
over half an hour. In one patient, whom we 
had a unique opportunity to study because 
exploration was deemed necessary, the kid- 
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FIG. 1. The 2 columns f o r  each dog represent 
the mean of 3 radiohippuran clearances obtained 
on third post-operative day by clamping of both 
renal arteries fo r  75 min. I n  9 out of 10  dogs, 
radiohippuran clearances were higher from the 
kidneys subjected to radiation of 200 R’s daily for 
3 consecutive days. 

FIG. 2. Each column represents mean of 3 vol- 
ume collections done as par t  of the clearance de- 
terminations depicted in Fig. 1. Radiated kidney 
had a higher urine volume than non-radiated kid- 
ney in all instances. 

FIG. 3. Typical renogram pattern from a dog 
in  which the renal artery on both sides had been 
clamped for 75 min. Following this, renograms in 
top row were obtained showing an obstructive pat- 

neys were found to be tense and edematous, 
but with no urine in the renal pelves. Thus, 
it appeared that obstruction was at the tubu- 
lar level. This pattern is, in essence, compa- 
rable to that of early tubular necrosis and 
the pattern which we have seen following 
clamping of the renal artery for periods of 
one to four hours. Following release of the 
clamp there was evidence of good renal con- 
centration of radiohippuran but little or no 
urine formation with a secretory peak delay 
of considerable magnitude on renogram. 

Nathan et aZ(4) studied oxygen consump- 
tion and para-amino hippurate accumulation 
in slices of renal cortex from second set kid- 
ney transplants in dogs. In spite of advanced 
rejection, these second set transplants still 
accumulated PAH in vitro at the same high 
level as other transplant controls and oxygen 
uptake remained within normal limits. These 
investigators also showed that the turnover 
of phosphorus in the acid and lipid soluble 
fractions remained unaffected by the acute 
rejection process. The investigators inter- 
preted these observations to suggest that “an 
interruption of the vascular supply or me- 
chanical interference with a nutritional ex- 
change of the tissue are more likely causes 
of transplant destruction, and that the cyto- 
toxic reactions are not a major factor in 
transplant rejection.” 

Because of the similarity between the ap- 
parent preserved ability to concentrate para- 
amino hippurate and hippuran as seen in 
acute tubular necrosis and the early rejection 
phenomenon, we decided to evaluate the pos- 
sible effect of local X-irradiation to a kidney 
subjected to prolonged ischemia. It is obvi- 
ous that the results of such experiments, if 
positive, will not only provide a tool to ex- 
plore further the actual effects of local X-- 
irradiation to the kidneys, but will also pro- 
vide a simple model to study at  least part of 
the rejection phenomenon. 

Materials and methods. In 10 dogs, in 
which blood urea nitrogens had been deter- 
mined, both renal arteries were exposed and 

tern (A). Radiat.ion was next given in amount of 
200 R s  daily for 3 consecutive days to left  kidney. 
On third day, renograms in lower part  of figure 
were obtained (B). Radiated kidney (left) showed 
no obstructive pattern. 
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individually clamped for a period of 75 min- 
utes. The clamps then were removed and 
both kidneys were exteriorized and placed 
underneath the skin. Within 30 minutes, the 
dogs received X-irradiation in the amount of 
200 R’s to one kidney, the other serving as 
a control. This irradiation was repeated in 
the same fashion on the 1st and 2nd post 
operative day. BUN’S and renograms also 
were followed. On the 3rd post operative 
day, ureteral catheters were passed to both 
kidneys through a ureteral incision and renal 
function studies were performed. Diuresis 
was induced, if feasible, by administration 
of 4% urea+ in normal saline intravenously. 
The animals then received an intradermal in- 
jection of 60 pc of radiohippuran and 3 ra- 
diohippuran clearances were determined for 
each kidney as previously described ( 5 ) .  The 
dogs were sacrificed following the clearance 
determinations. 

Results and discussion. Fig. 1 gives the 
results of the mean of 3 clearances in all the 
dogs, with the radiated kidney represented 
by the solid black bars and the non-radiated 
kidney by the cross hatched bars. It can be 
clearly seen that the radiated kidney, in al- 
most all instances, has greater clearance than 
the non-radiated kidney. (The non-radiated 
kidney not only had a significantly lower 
clearance of radiohippuran, but also was un- 
able to concentrate the smaller volume of 
urine it produced during the osmotic diuresis 
induced.) 

t urea-Umaphil-ourtesy of Abbd t  Laboratories. 

Fig. 2 represents the mean differences in 
volume noted between the 2 sides. 

In  Fig. 3 is shown a typical renogram from 
a radiated kidney and the non-radiated con- 
trol (B).  The abnormal renogram found on 
the non-radiated side is similar to that found 
on the other side before radiation was given 

Summary. On the basis of the results ob- 
tained, it appears reasonable to suggest that 
the effect of radiation in modifying acute re- 
jection is possibly secondary to its effect upon 
ischemia. Whatever the mechanism may be, 
i t  appears that a small amount of radiation 
has a beneficial effect upon the kidney dam- 
aged by anoxia, a finding which may have 
therapeutic value in a variety of conditions. 

(A) .  

$ Hipputope--courtesy of E. R. Squibb & Sons. 
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The usual failure to detect LH in the presumably short time span within the es- 
trous cycle during which large quantities of plasma of intact, randomly selected female 
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