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Summary. Groups of normal rats and of normal and insulin-im- 
munized guinea pigs were injected intravasculary with mixtures of 
radio-iodinated and unlabelled porcine insulins. No differences 
could be discerned between the fates of radio-iodinated and unla- 
belled insulins in normal or immune guinea pigs except with respect 
to the kidneys of normal animals, which seemed to accumulate 
TCA-precipitable radioactive substances devoid of immunoreacti- 
vity. The abnormally slow disappearance of insulin from the plasma 

and its persistent accumulation in the livers and spleens of immune 
guinea pigs were not affected by prior treatment for three days with 
large daily doses (ca 20 mg/kg body wt.) of hydrocortisone acetate. 

Key words: Insulin injection, insulin recovery, tissue insulin 
concentration, insulin immunized guinea pigs, hydrocortisone 
acetate. 

We have previously shown [3] that the fate of 
radio-iodinated porcine insulin injected into normal 
animals differs markedly from that found in insulin- 
immunized guinea pigs. In brief, TCA-precipitable 
radioactive material, presumed to represent unchang- 
ed hormone, concentrates transiently in the liver and 
kidneys of normal animals, but disappears more slowly 
from the plasma of insulin-immunized animals to ac- 
cumulate more persistently and to a greater extent in 
their livers and spleens. In view of convincing eviden- 
ce that heavily iodinated and biologically inactive in- 
sulin is not metabolized by normal rats either as ra- 
pidly or in the same manner as lightly labelled and 
biologically active hormone [4], the fates of commer- 
cially labelled and unlabelled insulins were compared 
in normal and immune guinea pigs. The influence of 
hydrocortisone acetate upon the fate of insulin in im- 
mune guinea pigs was also studied, since glucocortico- 
ids have been shown to have the most consistent bene- 
ficial effects upon insulin resistance seen in some hu- 
man diabetic patients [9]. The results show that very 
similar results can be obtained with the labelled and 
unlabelled hormones, and that pretreatment of  im- 
mune guinea pigs with large doses of hydrocortisone 
does not appear to have any effect upon the fate of 
subsequently injected insulin. 

Materials and Methods 

Animals 

Male albino guinea pigs (body wts., 0.83 to 1.64 
kg) were either normal or had been immunized over a 
period of 8 to 9 months with porcine insulin by a 
standard method [13]. Levels of insulin-binding anti- 
bodies in the sera of these guinea pigs were estimated 
by the method of Makulu and Wright [5]. In an addi- 
tional experiment, male albino rats (body wts., 178 to 
216 g) were used. All animals had free access to food 
and water up to the time of intravascular insulin injec- 
tion. 

Intravascular Inocula 

These consisted of mixtures of radio-iodinated and 
unlabelled porcine insulins dissolved in solutions of 
either normal or anti-insulin sera from guinea pigs. 
The ~25I-labelled (ca 100 ~tC/ml, 0.8 to 0.9 gg insulin/ 
ml; Cambridge Nuclear Corporation, Billerica, Mass.) 
and 131I-labelled (ca 130 gC/ml, 0.65 ~tg insulin/ml; 
Abbott Laboratories, North Chicago, Illinois) porcine 
insulins were used within three days of receipt after 
appropriate dilution. No attempt was made to purify 
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further these samples of labelled hormone. Unlabell- 
ed porcine insulin (Lot Nos. PJ4489, 21.1U/mg, and 
PJ5682, 23.9 U/mg; Eli Lilly and Company, Indiana- 
polis, Indiana) was dissolved in dilute acetic acid 
(0.6% glacial, v/v), the stock solution (100 U/ml) 
being stored at 4 ~ for later dilution immediately 
before use. These hormones were initially diluted in 
relatively small volumes of a buffered solution (Na2H- 
POa/KH2PO4, 0.05 M, pH 7.0) containing sodium 
chloride (0.4%, w/v) and normal guinea pig serum 
(NGPS; 3%, v/v); this buffered solution is here term- 
ed 3% NGPS. Final dilution of the hormones was 
carried out in relatively larger volumes of undiluted 
normal guinea pig serum (NGPS) or guinea pig anti- 
insulin serum (GPAIS). The GPAIS used for the ex- 
periment in rats (Lot No. 555, binding 1.53 Units 
porcine insulin/ml) was allowed to react with the insu- 
lin for 30 min at 36 ~ before it was injected. The 
precise compositions of inocula are given below with 
the results. 

Experimental Procedures 

Some animals were treated with hydrocortisone 
(Hydrocortone acetate, saline suspension; Merck, 
Sharpe and Dohme, West Point, PA) for 3 days before 
injection of insulin. Both rats (5 mg/day) and guinea 
pigs (20 mg/day) received relatively large sub' 
cutaneous doses. 

Labelled and unlabelled insulins which had pre- 
viously been incubated with GPAIS were injected 
intravenously (tail vein) into rats which were killed 30 
min later by decapitation. Guinea pigs, whether nor- 
mal or immune, were all given an antihistamine 
(Chlorpheniramine maleate, 10 mg; Chlortrimeton 
maleate, Schering Corporation, Bloomfield, N.J'.) by 
subcutaneous injection, were then lightly anesthetized 
with ether and given the insulin inoculum (0.5 ml) by 
intracardiac injection; approximately 10 min elapsed 
between the two injections. No immune guinea pig 
was seen to develop signs of any acute allergic reac- 
tion; without prior treatment with an antihistamine, 
death occurs within a few minutes with signs of severe 
respiratory distress [12]. Guinea pigs were killed by 
decapitation 5 to 60 min after intracardiac injection. 

After decapitation, blood was collected from the 
severed necks into heparinized beakers and the 
plasma rapidly separated by centrifugation. If not 
used immediately, plasma samples were stored in the 
frozen state at -10 ~ C. The liver, kidneys and spleen of 
each animal (unless otherwise stated) were rapidly 
removed from the body and weighed. Weighed por- 
tions of each, asindicatedundertheheading"Results",  
were then homogenized or extracted, initial handling, 

precipitation or extraction being complete within 2 
min: 

a) Tissue Homogenates. Weighed portions (ca 1.0 
g) of liver and kidney were added to ice-cooled distill- 
ed water (10 ml) and homogenized (Polytron, Kine- 
matica GMBH, Lucerne, Switzerland). Smaller por- 
tions were used for the spleens. The gamma-radioac- 
tive contents of aliquots (0.5 ml) of these homogena- 
tes were measured in an automatic well-type scintilla- 
tion counter (Series 300, Model 5052, Packard Instru- 
ment Company, LaGrange, Illinois) either (i) without 
further treatment (Total radioactive content) or (ii) 
after precipitation of proteins with an equal volume 
(0.5 ml) of trichloracetic acid (TCA, 20%, w/v) and 
subsequent washing of the precipitate with more dilu- 
te (10%, w/v) TCA (TCA-precipitable radioactive 
content). Plasma (1.0 ml) was diluted in distilled water 
(10 ml) and then treated in the same way as the 
homogenates. The radioactive contents of these preci- 
pitates, solutions and homogenates are here expressed 
with respect to the wet wt. (g) or volume (ml) of tissue. 

b) Acid-Alcohol Extraction. Plasma (1.0 m l ) o r  
weighed aliquots (ca. 1.0 g) of liver or kidney were 
added to an ice-cooled solution (10 ml) of acid-alco- 
hol (2.1%, v/v, concentrated sulfuric acid in 80 %, v/v, 
aqueous ethanol). The tissue was homogenized and 
the suspensions allowed to stand at 4 ~ C for 2 days. 
Precipitates were separated by centrifugation and an 
aliquot (1.0 ml) of the clear supernatant solution neu- 
tralized with a saturated solution of sodium bicarbo- 
nate (0.7 ml); the final pH of this solution was usually 
between 7.0 and 7.5. The insulin contents of these 
neutralized extracts, after removal of precipitates, 
were immediately determined using small aliquots 
(0.05 ml) and standard solutions of porcine insulin 
dissolved in the same neutralized solution of acid alco- 
hol. The method of insulin immuno-assay in which 
125I-labelled and unlabelled porcine insulins were 
used, has been described elsewhere [14]. Immunore- 
active contents were related to the wet wts. (g) or 
volumes (ml) of tissue. 

For experiments in which only the fate of the labell- 
ed hormone was to be studied, 12SI-labelled porcine 
insulin was injected. When the fates of both labelled 
and unlabelled insulins were to be followed, 13 li_labell_ 
ed porcine insulin was injected so that 12SI-labelled 
insulin could be used subsequently for the assay of 
immunoreactive insulin in tissue extracts. Separate 
pieces of the same tissue were used for assays of radio- 
active and immunoreactive coiatents. This was done to 
speed initial processing of the tissues and so reduced 
the possibility of insulin destruction by enzymes in 
those tissues. 

Unless Otherwise stated, all values are given as the 
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Table 1. Fates of unlabelled and iodinated insulins in normal and insulin-immunized guinea pigs. 
Mean concentrations (_ SEM) of TCA-precipitable radioactivity and of immuno-reactive insulin 
in tissue homogenates and extracts are shown for 5 to 7 normal and insulin-immunized guinea 
pigs killed 5 and 30 min after intracardiac injection of mixture of 131I-labelled (1.0 mU) and 

unlabelled (1.0 U) porcine insulins. Other experimental details are given in the text 

Guinea pig status: Normal Immune 

Killed (minutes 5 30 5 30 
after injection) 

Number of animals 5 5 5 7 

Mean weights: 
Body (kg) 1.28 + 0.04 1.33 _+ 0.08 1.35 + 0.09 1.39 + 0.05 
Liver (g) 29.9 + 0.7 34.8 _+ 1.7 36.6 + 3.4 32.8 + 1.2 
Kidney (g) 8.5 + 0.6 8.9 + 0.9 6.5 + 0.6 6.7 + 0.3 
Spleen (g) 0.80 + 0.04 1.01 - 0.16 1.25 + 0.07 1.26 + 0.16 

Concentration of radioactivity (cpm • 10-3/g. wet wt. or ml tissue) 
Plasma 34.2 + 2.2 14.9 + 1.5 66,7 +4.7 30.1 + 2.8 
Liver 15.7 + 1.0 8.2 + 0.9 48.7 + 7.2 76.9 + 6.6 
Kidneys 49.6 + 6.2 36.0 + 3,3 3.4 + 0.2 1.7 + 0.2 
Spleen 5.4 + 0.5 2.7 + 0.8 17.6 + 2.2 27.7 + 4.4 

Concentration of immunoreactive insulin (mU/g. Wet wt. or ml tissue) 
Plasma 5.74 + 0.92 2.58 + 0.76 12.10 + 0.85 6.53 + 0.99 
Liver 2.63 + 0.45 1.64 + 0.83 7.93 + 0.65 11.67 + 1.10 
Kidneys 10.47 + 1.13 2.65 + 1.01 2.56 + 0.94 2.37 + 0.88 

means (+  SEM), differences between mean values 
being considered significant at or below the 5 % level 
of probability. All statistical analyses were carried out 
according to methods described by Snedecor and 
Cochran [10]. 

Results 

Fates o f  3l I-Labelled and of  Unlabelled Porcine Insu- 
lins in Normal and Immune Guinea Pigs 

An inoculum (0.5 ml) containing 131I-labelled (1.1 
m U )  and unlabelled (1.0 U) porcine insulins, dissolved 
in a mixture of 3% NGPS (0.17 ml) and undiluted 
NGPS (0.33 ml) ,was injected into four groups of 5 or 7 
normal  or immune guinea pigs which were killed 5 or 
30 min later. Detai ls  concerning the animals used and 
of the concentrations of TCA-precipi table  radioac- 
tivity and of immunoreact ive insulin found in their 
tissues are given in Table  1. 

In normal  guinea pigs the concentrations of T C A -  
precipitable radioactivity fell by about  half between 5 
and 30 min in the plasma, liver and spleen, and by 
about  one quarter  in the kidneys. Only in the kidneys, 
at both 5 and 30 min, did the concentration of radioac- 
tivity exceed that  in the plasma. In insulin~immunized 

guinea pigs, on the other hand, concentrations of 
TCA-precipi table  radioactivity decreased more  
slowly in the plasma but increased by almost 50% in 
both the livers and spleens between 5 and 30 min. 
Very little radioactivity was recovered at either t ime 
from the kidneys of these immune animals. After  30 
min the mean concentration of radioactivity in the 
livers exceeded and that in the spleens equalled levels 
found in plasma. 

A similar, but not identical, pat tern  of distribution 
of injected immunoreact ive hormone  was observed in 
these same animals. Thus in normal  guinea pigs the 
concentrations of recovered immunoreact ive insulin 
fel l  by about  half between 5 and 30 min in the plasma 
and livers, but in immune guinea pigs it accumulated 
in the livers as it disappeared more  slowly f rom the 
plasma. In these two tissues, plasma and liver, whether  
removed after 5 or 30 min from normal  or immune 
animals, the ratios of recovered immunoreact ivi ty to 
TCA-precipi table  radioactivity (mU/100  cpm) were 
constant. Thus the ratios in normal  animals for plasma 
at 5 (0.177 + 0 .031)and  30 (0.237 _+ 0 .055)min  and 
in immune animals at 5 (0.182 + 0.007) and 30 
(0.216 _+ 0.028) rain were not significantly different 
f rom one another;  this was also true of livers f rom these 
same four groups of animals. The mean ratio for all 
these plasma samples (0.201 + 0.016, n = 21) was 
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no t  s ignif icant ly  d i f fe ren t  f rom tha t  ca l cu la t ed  for  the  
c o r r e s p o n d i n g  l ivers  (0 .169 + 0 .021,  n = 22),  bu t  
bo th  ra t ios  were  s ignif icant ly  lower  than  the  o b s e r v e d  
ra t io  in the  i n o c u l u m  (0 .264 m U / 1 0 0  cpm).  L i t t l e  
i m m u n o r e a c t i v e  or  r ad ioac t i ve  m a t e r i a l  was r e c o v e r -  
ed  f rom the  k idneys  of  i m m u n e  animals .  R e l a t i v e l y  
high concen t r a t i ons  of  b o t h  we re  f o u n d  a f te r  5 min  in 
the  k idneys  of n o r m a l  an ima l s  when  the  ra t io  
(0 .218 + 0 .022 m U / 1 0 0 0  cpm)  was no t  s ignif icant ly  
d i f fe ren t  f rom those  q u o t e d  a b o v e  for  the  l ivers  and  
p la sma .  A f t e r  30 min,  however ,  the  i m m u n o r e a c t i v e  
con ten t s  of the  k idneys  of  these  n o r m a l  an imals  h a d  
fa l len  to  a much  g r e a t e r  ex ten t  than  had  the i r  r a d i o -  
ac t ive  conten ts ,  the  ra t io  (0 .096 + 0 .023 m U / 1 0 0 0  
cpm)  then  be ing  s ignif icant ly  l ower  than  the  va lue  
found  af te r  5 min.  

Effects of  Treatment with Hydrocortisone upon the 
Fates of  Unlabelled and lodinated Insulins in Rats and 

Guinea Pigs 

G r o u p s  of 7 to  9 rats  and  gu inea  pigs were  given 
dai ly  subc u t a ne ous  in jec t ions  of  h y d r o c o r t i s o n e  for  3 
days;  con t ro l  an imals  r ece ived  no  in jec t ions .  T h e  ra ts  
were  then  i n j ec t ed  in t r avenous ly  wi th  insu l in -an t i -  
b o d y  complexes  f o r m e d  by  p r e - i n c u b a t i o n  of 125I-la- 

b e l l e d  and  u n l a b e l l e d  po rc ine  insulins wi th  a sl ight  
excess of G P A I S .  T h e  i n s u l i n - i m m u n i z e d  gu inea  pigs, 
u n d e r  l ight  e t h e r  anes thes i a  and  a f te r  a d m i n i s t r a t i o n  
of  an an t ih i s t amine ,  r ece ived  in t r aca rd i ac  in jec t ions  of 
i nocu lum con ta in ing  r a d i o - i o d i n a t e d  and  u n l a b e l l e d  
insul in d i s so lved  in N G P S ,  and  we re  k i l led  by  d e c a p -  
i t a t ion  30 or  60 min  la ter .  De ta i l s  of each  g roup  of 

Table 2. Effects of hydrocortisone upon the fates of radio-iodinated insulin/antibody complexes in normal rats (Expt. "A") and of ra- 
dio-iodinated insulin in insulin-immunized guinea pigs (Expts. "B" and "C"). Shown in the Table are the doses of glucocorticoid given, 
the compositions of the inocula given by intracardiac injection, and the mean concentrations and estimated recoveries of TCA-precipi- 
table radioactivity (+ SEM) in tissues from injected rats and guinea pigs. The one value for recovered radioactivity in a tissue of corti- 
coid-treated animals which is significantly different from the control value (p< 0.05) is indicated (a). More experimental details are 

given in the text 

Animals Normal rat Insulin-immunized guinea pigs 

Experiments A B C 

Hydrocortisone Nil 5 Nil 20 Nil 20 
(mg/day for 3 days) 
Animals (n) 7 7 7 9 7 8 

Mean weights (g): 
Body 206+ 3 198+ 4 1080+66 1117+55 1390+50 1220+8 
Liver 8.35 + 0.33 8.85 + 0.24 28.8 + 2.2 36.3 + 1.3 32.8 + 1.2 30.7 + 2.6 
Kidney . . . .  6.7 + 0.3 6.1 + 0.4 
Spleen 0.68 _+ 0.04 0.67 + 0.07 1.31 + 0.08 1.14 + 0.13 1.26 + 0.16 1.45 + 0.20 

Inoculum: 
Insulin (mU) 1000 1000 200 200 1000 
I-Insulin (mU) 0.9 0.9 2.0 2.0 1.1 
Gpais (ml) 0.96 0.96 Nil Nil Nil 

Killed (minutes 30 60 
after injection) 

Concentration of radioactivity (C X 10-3/100 secs/g, wet wt. or ml tissue) 
Plasma 135 ___ 5 146 + 11 136 + 15 185 + 38 30.1 + 2.8 
Liver 353 + 11 345 + 12 476 + 47 316 _+ 31 a 76.9 + 6.6 
Kidney . . . .  1.7 + 0.2 
Spleen 89 + 13 78 + 7 71 + 15 93+ 22 27.7 + 4.4 

Recovered radioactivity (percentage of injected dose) 
Plasma 18.5 + 0.5 19.2 + 1.2 29.4 + 4.0 39.2 + 7.9 43.6 + 4.7 
Liver 45.6 + 1.8 47.2 + 1.1 67.6 + 3.9 57.8 + 4.8 66.2 + 3.7 
Kidney . . . .  0.3 + 0 
Spleen 0.9 + 0.1 0.8 + 0.1 0.5 + 0.1 0.5 + 0.1 0.9 _+ 0.1 

30 

1000 
1.1 
Nil 

35.0 + 3.8 
74.3 + 9.0 

2.4 + 0.2 
25.3 + 5.6 

44.6 + 5.9 
57.6 + 3.5 

0 . 4 + 0  
0.9 + 0.1 
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Fig. 1. TCA-precipitable radioactive and immunoreactive contents 
(Mean + SEM) of tissues removed from hydrocortisone-treated 
(cross-hatched) and control (stippled) insulin-immunized guinea 
pigs killed 30 rain after intracardiac injection of a mixture of 131I- 
labelled (1.1 mU) and unlabelled (1.0 U) porcine insulins. Each 
column represents the mean of observations in 7 or 8 animals. 
Further experimental details are given in the text and were compa- 
rable with those shown in Table 2, Expt. "C" 

animals, of their tratments and of the TCA-precipi- 
table and immunoreactive contents of their tissues are 
shown in Table 2 and Fig. 1. 

In the first experiment (A) normal rats were killed 
30 min after injection of heterologous insulin-anti- 
body complexes. As shown in Table 2, the mean con- 
centrations of TCA-precipitable radioactivity found 
in the plasma, livers and spleens of the hydrocorti- 
sone-treated rats were not significantly different from 
those found in the same tissues of control animals. 
Based on the mean plasma volume (4.30 + 0.13 
ml/100 g body wt.) found in a previous studyof similar 
rats (15) and the known weights of the organs con- 
cerned, it is also seen that total recoveries from plasma 
and the other tissues do not differ in the two groups. 

In the second experiment (B) immune guinea pigs 
were killed 60 min after injection of a mixture of 
~25I-labelled and unlabelled (200 mU) porcine insu- 
lins. Mean concentrations of TCA-precipitable radio- 
activity in the plasma and spleens of hydrocortisone- 
treated animals were not significantly different from 
those for the controls, but the mean concentration in 
livers of treated guinea pigs was significantly (p < 
0.025) and appreciably (33%) lower than the control 
value. When the published value [7] for plasma vol- 
ume in guinea pigs (3.94 ml/100 g body wt.) and the 
known weights of the various organs were used for 

calculations, the total recoveries from the plasma and 
other tissues of treated guinea pigs were not signifi- 
cantly different from the controls. 

In the third experiment (C) immune guinea pigs 
were killed 30 min after injection of 131I-labelled insu- 
lin mixed with the large dose (1.0 U) of unlabelled 
hormone. On this occasion, no significant differences 
were found between the concentrations of TCA-pre- 
cipitable radioactivity in the plasma, livers, spleens or 
kidneys of the control and hydrocortisone-treated 
animals; the same applied to calculated total recovery 
rates. Similarly, and as illustrated on Fig. 1, no distinc- 
tion could be made between treated and control ani- 
mals on the basis of recovered concentrations of im- 
munoreactive insulin in these same tissues. 

Discussion 

Before considering possible implications of these 
findings, three brief comments are indicated. First, 
total recoveries of radioactive and immunoreactive 
insulin from the various tissues have been calculated 
on the basis of assumed plasma volumes or on the 
assumption that the weighed organs contained no 
trapped blood. As a result, for example, it is found that 
total recoveries of TCA-precipitable radioactivity 
from the plasma, livers, kidneys, and spleens of im- 
mune guinea pigs killed 5 (134%) and 30 (111%) min 
after injection (Table I) exceed 100%. In the absence 
of specific knowledge of the plasma volumes and of 
the blood or plasma contents of the tissues, any calcu- 
lated values for total recovery can only be considered 
as approximate. Secondly, the low but constant meas- 
ured ratio of immunoreactive to radioactive contents 
of tissues removed from injected animals (0.17-0.20 
mU/1000 cpm) compared to that (0.26 mU/1000 
cpm) of the inoculum probably reflects a low but 
uniform rate of insulin recovery (60-70%) during 
acid-alcohol extraction. Finally, the low ratio of im- 
munoreactive to radioactive contents in kidneys from 
normal guinea pigs killed 30 rain after injection (0.096 
mU/1000 cpm) was not further investigated. It is 
known, however, that iodinated insulin can retain 
TCA-precipitability whilst losing its immunoreactive 
and/or its biological functions. Thus Narahara et al. [8] 
could only convert 60 to 70% of the TCA-precipitable 
material in radio-iodinated insulin to a TCA-soluble 
form by incubation in vitro with liver homogenates. 
Similarly, Malaisse et al. [6] could only achieve about 
70% conversion to TCA-soluble material by incuba- 
tion of radio-iodinated insulin with pieces of pancrea- 
tic tissue. During the same time, however, ability of 
the labelled hormone to adsorb onto cellulose powder 
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was completely lost. These latter observations suggest 
that the TCA-precipitable material persisting in the 
kidneys of normal guinea pigs (Table 1) probably 
includes degradation products of the hormone which 
have lost immunoreactivity but have retained TCA- 
precipitability. 

The results themselves show that radio-iodinated 
and unlabelled exogenous insulins are utilized in vivo 
in much the same ways. Theyparticularly demonstrate 
that insulin is utilized in a markedly abnormal way by 
immune animals, concentrating as it does in those 
tissues, the liver and spleen, which contain large 
numbers of fixed tissue macrophages. Such an abnor- 
mal fate was also envisaged by Berson and Yalow [1] 
for insulin injected into human diabetic patients hav- 
ing high levels of circulating insulin antibodies and 
high requirements for insulin. They postulated that 
"owing to its degradation with antibody, a large frac- 
tion of the bound (injected) insulin never becomes 
available to the tissues." The nature of this degrada- 
tion process is not known, but if it resembles that 
involved in the destruction of other antigen/antibody 
complexes then, as Berson and Yalow later suggested 
[2], injected insulin might be destroyed by such pa- 
tients at rates of the order of 500 to 1000 Units/day. 
Such resistance to therapy with insulin is not common 
but "the adrenal steroids and ACTH," wrote Shipp et 
al. [9], "have most consistently altered insulin resi- 
stance;" the doses of insulin needed to maintain meta- 
bolic control often drop dramatically within a matter 
of days. The reason for the success of this treatment is 
not known, but glucocorticoids are known to influence 
immune processes. Vernon-Roberts [11] in a recent 
review has pointed out that small doses of glucocorti- 
coids stimulate and large doses inhibit phagocytic acti- 
vity in guinea pigs, rats and mice. On the assumption 
that phagocytosis might also be playing some part in 
the removal of insulin-antibody complexes from the 
plasma of immune guinea pigs, and that a similar 
phenomenon might be responsible for insulin resi- 
stance in the human diabetic, large doses of hydrocor- 
tisone were given to the present immune animals. 
However, as is clearly shown in Table 2 and Fig. 1, 
prior treatment of guinea pigs and rats for 3 days did 
not influence the fates of injected insulin or of insulin- 
antibody complexes. There was a suggestion that up- 
take of insulin by the livers of one group of immune 
guinea pigs (Expt. No. B) was reduced, but this was not 
confirmed in the second study (Expt. No. C). It is 
conceivable that the experimental conditions were not 
ideal, that the period of treatment with cortisone was 
too short, or that the species of animal used here was 
not suitable, but the present results do not support the 
contention that glucocorticoids inhibit immunological 

destruction of exogenous insulin in the immune 
animal. 
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