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Table 1 Active Synthesis of Ig Receptors for Antigen by Band T Lymphocytes 

---"-"".---~ 

Proportion of B cells 
in total population 

1 Untreated population 17% 
2 1 h after first capping with RIgG-a-MIgG 17% 
3 18 h after first capping with RIgG-a-MIgG 9% 
4 1 h after second capping with RIgG-a-MIgG 7% 

5 1 h after RIgG-a-TVM 17% 
6 18 h after RIgG-a-TVM 10% 

* 50,000 to 75,000 lymphocytes were examined per group. 
t Based on X2 test. 

ABC frequency 
x 10-5 * 

B T 

69 28 
0 ot 

25 21 
0 0 

84 47 
23 21 

Statistical analysis 
Groups P valuet 

compared B T 

1: 2 <0.0005 <0.01 
2:3 <0.001 <0.005 
3:4 <0.001 <0.005 
1 : 3 <0.025 >0.60 

> 0.40§ 
1 : 5 >0.50 >0.30 
1 : 6 <0.025 >0.50 

>0.50§ 

t One cell was found with ~ thirty grains still in a smaIl cap.. . . . f fi 
§ When corrections were made for the decrease in the overall proportIOn of B cells, which was found In two expenments out 0 ve. 

later resynthesised. Although there is no preced~nt fo: s~ch 
co-capping, we sought formal proof that the antigen b.mdmg 
receptors which reappeared on Band T ABC were mdeed 
immunoglobulin. 

Two experiments were therefore extended by taking samples 
of cells known to have capped and resynthesised and exposing 
these cells once again to FITC-RIgG-a-MIgG. They were 
then, as before, put in capping conditions and later exposed, 
under non-capping conditions, to 12SI-TIGAL, followed by 
TRITC-RIgG-a-MIgG. Results of one complete experiment 
are given in Table 1: receptors for antigen on both Band 
T ABC which had been resynthesised after capping were 
cleared again by a second treatment with anti-Ig reagents. 
Samples of cells were examined before the total clearance of 
surface receptors by the second FITC-RIgG-u-MIgG treatment 
and showed that this clearance was also due to capping. 

These experiments demonstrate the active synthesis of 
immunoglobulin receptors for antigen by T lymphocytes. The 
nature of these receptors in terms of known Tg classes remains 
to be investigated. It is perplexing that these receptors are 
not readily visualised using conventional fluorescent anti-Ig 
reagents. This may be due to their location in the T cell 
membrane; for instance, only a small part of the Ig receptor 
molecule(s) may be accessible to rabbit anti-M IgG antibody. 
These parts may. however, be detectable by antibody pres~nt 
in anti-M Ig antisera raised in chicken (F. L., J. R. L. Pmk 
and L. Du Pasquier, manuscript in preparation). 
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Increase in Kallikrein Excretion 
during the Natriuresis produced by 
Arterial Infusion of Substance P 
SUBSTANCE P was discovered by von Euler and Gaddum in 1931 
in extracts of brain and small intestine' and its distribution 
and effects have recently been reviewed'. Its structure has been 
identified" and the undecapeptide has recently been synthesised'. 
Substance P is a potent stimulator of salivary secretionS; 
stimulation of the chorda-lingual nerve leads to increases in 
the production of saliva and blood flow through the salivary 
gland and is associated with the depletion of glandular kalli
krein". The presence of atropine blocks secretion but does not 
affect the increase in blood flow 7 or kallikrein depletion". In 
homogenised nervous tissue substance P is located in the frac
tion containing the synaptic vesicles8• 

It seemed from these findings that substance P at the nerve 
endings might be released and lead to the activation or release 
of kallikrein. Kallikrein has been demonstrated in a variety of 
tissues which produce a liquid secretion such as salivary glands', 
small intestine'o, pancreas 11, sweat glands" and kidneys's. 
Urinary kallikrein resembles renal kallikrein14 and differs from 
plasma kallikrein's. In severe renal failure urinary kallikrein 
excretion is very high which also supports the view that it is of 
renal origin and not filtered from plasma'·. Kallikrein excretion 
is closely related to sodium excretion in a variety of circum
stancesl6

-
l8

• Nevertheless increased sodium excretion also 
occurs without an associated increase in kallikrein excretion 
when there is a sharp fall in mineralocorticoid activity. These 
two processes related to sodium excretion arc clearly differ
entiated by the Na/K ratio in the urine19

• 

If 'substance P-inergic' nerves exist and promote the release 
of kallikrein, it might be expected that substance P infusion 
into the renal artery would lead to the release of kallikrein and 
a natriuresis. This has been tested in greyhound dogs under 
pentobarbital anaesthesia. Both ureters were catheterised and 
0.9 % saline was infused into the left ~enal arter~ at 1 m~ mi~-'. 
After several 10 min control collectIons of urme the mfuslOn 
was changed to synthetic substance P (Beckman) in saline for 
three periods, then back to saline alone. Urinary sodium was 
measured by flame photometry. Kallikrein was assayed by 
determining the esterase activity of the enzyme in releasing 
tritiated methanol from a synthetic labelled substrate (p-tosyl
L-arginine-3H-methyl ester)'o. Pancreatic kallikrein (Bay~r) w~s 
used as a standard in the assay and the results are given III 

esterase units, which are defined in Table 1. 
In thirteen experiments on five dogs doses of 1, 10 and 100 ng 

substance P min- l were used, equivalent to 30-4,300 pg kg- l 

min-I. The changes in sodium and kallikrein excretion, cal
culated as the differences between excretion in the experimental 
periods and the mean of the control periods immediately 
preceding and following the peptide infusion, are shown in the 
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Table 1 Increases in Sodium and Kallikrein Excretion in Response to Arterial Infusions of Substance P 

Substance P dose Sodium excretion P Kallikrein excretion P 
(ng min-1) (!l.Eq min-I) (mEUmin-1) 

Control Increase Control Increase 
38.8± 9.67 11.7± 4.35 <0.025 411± 87 12±27 NS 

n (8) (12) (8) (12) 
10 43.8± 9.64 67.3±14.73 <0.001 395± 98 127±33 <0.005 

n (10) (15) (10) (15) 
100 55.0±14.27 128.9±19.16 <0.001 443±123 192±46 <0.005 

n (8) (12) 

Means ±s.e. 
n, Number of control or experimental periods (see text). 
P is derived from a t test on paired values. 

(8) (12) 

EU, Esterase unit, equivalent to the hydrolysis of 4.8 !l.mol p-tosyl-L-arginine-methyl ester per h at pH 8.5 and 3r C. 

table. The mean increases in sodium excretion were significant 
at each of the three doses. Mean kallikrein excretion increased 
at 1 ng min- l though not significantly, but at 10 and 100 ng 
min- 1 the increases were highly significant (P<0.005). The 
changes in excretion of sodium and kallikrein, when correlated 
with the logarithm of the dose of substance P infused, showed 
a highly significant correlation: r=0.756; P<O.01 for sodium 
and r=0.735; P<O.OI for kallikrein. 

The data on sodium excretion place substance P amongst the 
most potent natriuretic substances so far described. Its threshold 
dose (around 1.0 ng min-I) is less than, and its maximal effect 
greater than, those of the prostaglandins E" E2 and Al found in 
comparable studies on dogs21 - 23• The concentration in the renal 
artery plasma which was natriuretic was approximately 0.1-1.0 
ng ml- I which is well below the limit of detection of a recent 
radioimmunoassay for substance P (ref. 24). 

A variety of vasodilators are natriuretic when infused into 
the renal artery, for example bradykinin2s, lysyl-bradykinin'·, 
dopamine2' and acetylcholine'8• Substance P is also a vasodi
lator29. Since substance P stimulates natriuresis, salivary secre
tion and nasal secretion and all these processes are related to an 
increase in kallikrein activity, it is possible that the vasodilator 
action is dependent upon the release of kallikrein. There is 
strong evidence that urinary kallikrein originates from the 
kidneyU-1., being located principally in the cortex· O• 

In view of the similarity between nervous stimulation and 
substance P infusion in their effects on stimulation of saliva 
flow and the related release of kallikrein and vasodilation in the 
salivary glandS-', the release of kallikrein from the kidney might 
be a direct effect of the substance P. 

The effect of substance P on the kidney is a further example 
of the relation which has been shown between kallikrein 
excretion and sodium excretion16 - 19 but in this case there is no 
associated expansion of body fluid volumes. The bradykinin 
released by kallikrein is known not only to be a vasodilator but 
also to increase vascular permeability. The natriuresis produced 
by the intra-renal release of kallikrein may be effected by 
vasodilator and permeability effects on the renal vasculature 
and tubules. 
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Androgen-induced Sexual 
Differentiation of the Brain is Blocked 
by Inhibitors of DNA and RNA 
Synthesis 
SEXUAL differentiation of gonadotrophin secretion in the rat 
is known to occur during the early postnatal period under the 
action of testicular androgensl,2. Animals of either sex if 
exposed to androgen during this critical period develop the 
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