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TABLE IV. Statistical Analysis of Combined Experiments. 

High dose* Low doset Treated Control 
Treated Treated High dose High dose Treated 

vs control 2)s control vs low dose v8 low dose vs control 

Chi square 8.98 10.90 4.30 7.50 18.60 
Prob. <.005 <.005 .50-.025 <.005 <.005 

* High dose = 1000-1100 eells/animal. 

in the gamma globulcin of cystic fibrosis pa- 
tients. Potter and Stollerman( 13)  have dem- 
onstrated that adsorption of human gamma 
globulin (in particular Cohn Fraction 11) to 
bentonite particles results in marked en- 
hancemen t of phagocy tosis of the par t i c k  
by human leukocytes in vitro. 

Experiments are in progress to identify the 
specific antibody or antibodies in gamma 
globulin protective against this cutaneous 
route ot infection. 

Summary. The technic of subcutaneous 
implantation of sutures infected with Staphy- 
Zococcus aureus was used to assay protection 
of mice by pooled human gainma globulin. 
The mice which received 1 ml each of gamma 
globulin in divided doses showed 30 to 35% 
fewer purulent skin lesions than controls. 
The infected sutures, however, were not freed 
of viable staphylococci. This model system 
is regarded as being sufficiently satisfactory 
to warrant its continued use in experiments 
toward elucidation of critical factors in 
paihogenesis and protection. 
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Stop Flow Analysis of Renal Tubular Site of IReabsorption of Radioiodide 
in Dogs.* (27091) 
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Departments of  Pharmacology and Anatomy, College of Medicine, University of  Zowa, Zowa City  

The renal excretion af iodide in dog and 
man is believed to invalve glomerular filtra- 
tion and tubular reabsorption ( 1,2 ) . G i & i d  
e,f aZ.( 1) suggested on the ba.& of the failure 

of water diuresis to cause increased ioduresis 
that 95% of filtered iodide is reabsorbed at a 
tubu'lar site prOXima1 t0 that Of fXUltatiVe 
water reabsoPtion* The stop fIoW technic af 
Malvin et d ( 3 )  has offered a more direct 
means to localize the site of reabsorption of 
this anion. 
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E’IG. 1. I’rii?ary stup flow Ij:ittcbriis for soili i i i i l ,  
c l i  lo ride, c re:\ t i i! i i i  o :I I i d  I 

Methods. Stop flow experiments were per- 
formed on 8 female mongrel dogs weighing 
7-14 kg. Sodium pentobarbital, 30 mg/:kg, 
was administered intravenously. The left 
ureter was catheterized with polyethylene 
tubing and a Foley catheter placed in the 
urinary bladder to allow urine from the other 
kidney to drain freely. An infusion contain- 
ing 20% mannitol! .1-.3% creatinine, 30 
m g p  p-aminohippuric acid (PAH), 10 31 
niethimazole (Tapazole) and 3.33 pcj‘ml of 
radioiodide (F) was administered at  the 
rate olf 8-10 ml/min. via the femoral vein. A 
priming dose of creatinine (80 mgJkg) and 
PAH (4 mg/kg) was given at  the time the 
infusion was started. Creatinine was used to 
estimate water reabsorption, PAH to local- 
ize the proximal segment, sodium to localize 
the distal segment, methimazole to prevent 
organic binding of in the thyroid and 
1131 to estimate iodide excretion. Blood sam- 
ples were taken before and after each occlu- 
sion via a cannulated femoral artery. Free 
flow urine samples were also collected before 
and after each occlusion. Ureteral occlusions 
were performed only after urine flow from the 
catheterized ureter stabilized at more than 
7 ml/min., and duration of the occlusion was 
always 3 min. Creatinine was determined by 
the method crf Kennedy ut d . ( 4 ) ,  PAHI by 
the method of Smith et a l . ( S ) ,  chloride by 
the method of Brun(6), sodium by means of 

a C’oleman flame photometer and I1:;’ with a 
well-type scintillation counter. The terms 

and “distal” are used in this pa- 
per as defined elsewhere(3,7). 

Results. Fig. 1 shows the typical stop flow 
patterns obtained for P1, sodium, chloride 
and creatinine. The pa t te rs  were the s m e  
in all of the 8 experiments carried out. Data 
are plotted as ratios of urine to plasma con- 
centrations (IJ/P) divided by ratios for urine 
to plasma concentrations for creatinine 
(C/Pcr), as described by Pitts et a L ( 7 ) .  
These values will be referred to; as the “la- 
tios” for the different ions. The pattern for 
I1:l1 is qualitatively similar t.o that for chlor- 
ide, which was measured in the experiment 
depicted, and to that for sodium, which was 
determined in all experiments. (Earlier ob- 
servations( S,9) have shown qualitative and 
quantitative similarity between patterns for 
sodium and chloride in stop flow experi- 
ments.) Ratios for P1 and chloride exhibit 
a marked reduction in the same distal area 
where the lowest ratio for sodium is found 
and ratios for both anions reach a plateau in 
the proximal segment. While the patterns 
are similar qualitatively, quantitative differ- 
ences are apparent. The ratios for Il3I ex- 
ceeded those for sodiulm along the entire 
nephron by a factor of 1.5 or more (Table 
1 ) . Previous studies concerning the renal 
excretion of iodide have also led to the con- 
clusion that the clearance of iodide is greater 
than that of chloride or sodium(2,10,11). 
Our results indicate that under conditions of 
stop flow a higher per cent of filtered chloride 
or sodium than of iodide is reabsorbed in both 
the proximal and distal segments. These 
findings are not necessarily opposed to those 
of Giebisch et al. (1) who reported that the 
bulk of was reabsorbed proximal to the 
site of facultative water reabsorption inas- 
much as excretion of I13I was not affected by 
water diuresis. Our findings indicate only 
that some 1131 is reabsorbed in a distal area. 
This area of distal reabsorption could lie in a 
proximal section of the distal tubule and 
hence not he greatly affected by water diur- 
esis . 

Halmi et al.( 12) found that perchlorate in 
the rat causes a marked increase in excretion 
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*- Avg of ratios for the 3 samples in whieh eoncentration of YAH was greatest. 

of I131. They suggested that perchlorate may 
be blocking a tubular transport mechanism 
for iodide in this animal( 1 1 ) .  It was there- 
fore decided to test this agent in the dog. 
After a control stop flow experiment 1 0  meq 
of sodium perchlorate were administered in- 
travenously and a second stop flow experi- 
ment was performed. This resulted in a 
slight increase in the ratios for 1131 in both 
proximal and distal segments (Table I). 

If the reabsorption of iodide in either the 
proximal or distal segments did involve 
transport, loading with iodide might be ex- 
pected to affect the stop flow pattern by sat- 
urating the carrier for iodide. In 2 experi- 
ments 10 meq of stable iodide were adminis- 
tered intravenously after a control stop flow 
experiment (Table I) and ratios for 1131 in 
both distal and proximal segments were found 
not to be greatly altered by this treatment. 
Both these findings and those obtained with 
perchlorate contrast greatly with those re- 
ported in rats( 1 1 )  in which comparable (on 
a body weight basis) doses af these anions 
given in an isotonic medium increased the 
clearance of S-30-fold without changing 
urine flow or clearance of endogenous crea- 
tinine-like chromogen. This suggests a spe- 
cies difference and is in agreement with the 
interpretation of Giebisch et aZ.( 1 )  that renal 
tubular reabsorption of iodide in the dog is 
by simple diffusion, as in man( 2 ) ,  and does 
not involve transport as it appears to do in 

the rat. The inside of the renal tubules is 
electronegative compared with the outside 
( 13). Because of this, simple diffusion of an- 
ions suffices as an explanation for their tubu- 
lar reabsorption unless it can be shown that 
a mechanism susceptible to specific inhibition 
and/or saturation is involved. The doses of 
perchlorate and stable iodide given to our 
dogs were high enough to cause an abrupt 
rise of plasma Il3I levels, undoubtedly owing 
to displacement of (by block or satura- 
tion of iodide transport) from such sites as 
gastric juice, thyroid and saliva. 

Giebisch et nl. (1) reported that other an- 
ions could affect the renal excretion of iodide 
in a non-specific manner: anions more readily 
reabsorbed than iodide increased the excre- 
tion of iodide, while anions less readily reab- 
sorbed decrease it. Such a passive displace- 
ment of iodide by perchlorate could explain 
the small effect we observed. In another ex- 
periment, a 1 0  meq dose of sodium thiosulfate 
produced a slight depression of the stop flow 
ratios of I l3I  (Table I). This is as expected 
since there is little or no net tubular reabsorp- 
tion of thiosulfate, its clearance in the dog 
approximating that of creatinine( 1 4 ) .  

Summary. The renal tubular site 04 reab- 
sorption of iodide has been determined in the 
dog using the stop flaw technic. The pattern 
for 113* was found to be qualitatively similar 
to that for chloride or sodium. However, 

was reabsorbed to a lesser extent than 
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chloride or sorlium i n  110th distal and proxi- 
mal segments. Atlniinistration 04 large tloses 
uf stable iodide. perchlorate o r  thiosulfatr did 
r io t  greatly affect the stol) f o ~  ratios of I ' : : I .  

I hest. experiments are inter1)rettd its iti(liciit- 
jng passive rea1)sorl)tion 111' iocliclt~ in hot h 
proximal and distal portions of the rend tub- 
ules of the dog. 
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Comparative Stability of Trypsin and Chymotrypsin in Human Intestinal 
Juice. (27092) 

ALAN M'OHLMAN, 11.1,. KABACOFF ANI)  S. AVAKIAN (Introduced by A. Edelmann) 
I h m w  C ' h ~ ~ i i i d  Stamford, Conn. 

Intramuscular administration of try psi n 
and chymotrypsin is frequently resorted to in 
various inflamniatory conditions. In view of 
its ease Of administration, oral forms woluld 
be more desirable. providing that these en- 
zymes are ncot destroyed in the gastrointes- 
tinal tract. Destruction of the proteolytic en- 
zymes in the stomach need not be a problem, 
since tablets may b'e enterically coated so 
that they disintegrate in the small intestine. 
However, once the enzymes are released into 
the intestinal juice they must be stable for a 
sufficient length of time to permit absorption. 

Pancreatic juice contains inhibitors which 
inactivate trypsin ( 1-6). This inactivation is 
very rapid( 1,4,5) and is complete a t  a pH of 
7 within one minute(4). The trypsin inhibi- 
tor complex is quite stable, having a disso- 
ciation constant of 2 X 10 *"(4). Chymo- 
trypsin is relatively unaffected by these in- 
hibitors( 2,3,5). 

The results obtained from the study of 
pancreatic juice may not necessarily apply to 
intestinal juice because the latter is a mixture 
of pancreatic juice, gastric outflow, bile, and 

intestinal secretions. In  view af the work 
cited above, the authors felt that a study of 
the stability of trypsin and chymotrypsin in 
complete human intestinal juice would be 
useful. 

Malerials tind methods. Intestinal juice 
was obtained from 5 normal fasting humans 
by use of a Rehfuss tube. The end of the 
tube was positioned by ~ ~ U O ~ O S C Q ~ Y  into the 
lower duodenulm and pH was frequently de- 
termined during collection to insure that the 
tube was not withdrawn toward the stmnach. 
In no case was the pH lower than 6.1. The 
aspirated juice was collected in an ice cooled 
container and was used within one hour after 
collection. 

Tubes containing the weighed enzymes' 
were placed in a water bath at  37.5"C and 
10 ml of the intestinal juice was pipetted into 
them under constant stirring. Solution was 
complete within one minute. Incubation of 
the intestinal juice, intestinal juice with chy- 
motrypsin and intestinal juice with trypsin 

*Trypin  and chymotrypsin used were supplied 
by Wampole Laboratories, Stamford, Conn. 


