
I I Mechanisms by Which Drugs and Hormones 
Activate and Block Release of Pituitary 
Gonadotropins. C. H. S.,\\\WW. (U.S.;\.). 

Results of stimulation, lesion and transplantation 
experiments reveal that the release of pituitary 
gonadotropins is controlled by the nervous system in 
both reflexly and spontaneously ovulating animals. 
Localized electrical stimulation studies have 
indicated that certain parts of the hypothalamus 
and rhinencephalon arc directly involved. Such 
drugs as picrotoxin, intraventricular histamine 
(under weak pentobarbital anaesthesia), copper 
acetate and intraventricular nor-epinephrine in 
pituitary-activating dosages stimulate character- 
istic electroencephalographic fEEGi changes in 
rhinencephalic pathways, and their influence on the 
pituitary gland is blocked by basal hypothalamic 
lesions. 1,ow frequrncy 1.5 6s) rlectrical stimula- 
tion of hypothalamic and rhinenccphalic areas 
evokes a characteristic “EEG after-reaction”. 
Drugs such as atropine, dibenaminc and pento- 
barbital, which block the rclrasr of pituitary 
ovulating hormone, markedly elevate the EEG 
after-reaction threshold in dosages which do not 
necessarily elevate the threshold of EEG arousal 
ievoked by high frequency, 300 c/s, stimulation of 
the reticular formation). Sex steroids which at 
first facilitate and later inhibit release of pituitary 
gonadotropins have temporarily appropriate bi- 
phasic effects on the EEG after-reaction threshold 
whereas steroids which merely block the pituitary 
onlv elevate the after-reaction threshold. i\nti- 
fertility progestogens such as nor-ethynodrel also 
have a rather specific effect on this threshold. The 
receptor site of steroid activity would appear to be in 
the basal hypothalamus as evidenced by ovarian 
and testicular atrophy following implantation of 
oestradiol and testosterone, respcxtivcly, into the 
hypothalamus but not following their implantation 
into other sites in the brain or hypophysis. 

I2 The Location of Renin in the Rabbit Kidney. 
IV. F. COOK and G. \V. PICKERING (United 
Kingdom). 

It is not yet exactly known which cells produce 
renin but the evidence suggests that they occur near 
the glomeruli. Cook and Pickering (1959) have 
shown that glomeruli, separated magnetically from 
rabbit cortex contains a much higher concentration 
of renin than the remaining non-glomerular tissue. 
Glomeruli with capsule and attached fragments of 
closely adjacent tissue contained more renin per 
mg of nitrogen than glomeruli without these attach- 
ments. Glomeruli with attachments can be selec- 
ted and cut into two halves, one including the 
vascular pole region and the other not. In this way 
Cook showed that renin is confined to the vascular 
pole half of the glomeruli. In this region occur 
three histologically distinct cell groups. one of 
which, the juxtaglomerular cells, contain cyto- 
plasmic granules. Others have found that the 

number of granules in these cells and the renin 
content of the kidney show parallel changes in 
several different experimental situations. In view 
of this it seemed of interest to see whether renin 
occurred in association with subcellular particles. 
Rabbit kidney cortex homogenates were first frac- 
tionated by differential centrifugation in 0.3 11 
sucrose. The renin \\a5 confined to the “large 
granule fraction” which was further fractionated on 
sucrose density gradients. Preliminary experi- 
ments show that renin is associated with particles 
which can be separated from mitochondria. Thzsr 
particles are rradily disrupted by mechanical . 
agltatlon and osmotic shock, whcrcupon renin is 
released into solution. 

13 The Basophil Response: A New Area in Cyto- 
pharmacology. L. ,JCHLIN and W. B. SHELLEY 
(U.S..\.). 

The chemistry of the circulating basophilic 
granulocyte (basophilj gives clue to its significant 
role in the body rconomy. However, this cell has 
largely eluded direct observation since it is rare and 
fragile. Cell counts have been relatively unsatis- 
factory since they do not regularly reflect the func- 
tional activity of the basophil. Recently, we ha\-e 
developed a cytologic technique for observing the 
morphologic changes in the basophil as it responds 
to a variety of stimuli. The method consists of 
rapid cell fixation followed by concentration and 
selective staining with toluidine blue. The baso- 
phils are then classified morphologically (basophil 
differential) on the basis of the degree of degranu- 
lation. The method permits study of the effect of 
drugs both in rsir,o and in vitro. 

Results will be presented on the basophil respon,e 
in man to steroids, histamine liberators, and other 
pharmacodynamic agents. Particular data will be 
given on the detection of urticarial and anaphylac- 
toid reactions to drugs. 

14 Action of Antihistamine Drugs on Ion and 
Water Movements in Vitro. K. AHMED and 
J. D. JUDAH (U.S..4. /. 

Antihistamine drugs have been shown to inhibit 
water and ion movements in a number of cells and 
subcellular structures. Mitochondrial swelling is 
greatly inhibited by these compounds at concentra- 
tions at which no effect is seen on respiration or 
phosphorylation. Mitochondrial contraction is 
similarly inhibited at the same concentrations. 
Identical results have been obtained with other 
systems, e.g. mammalian red cells in which K 
uptake is inhibited by antihistamines at concentra- 
tions which also reduced the rate of osmotic hemo- 
lysis. The K uptake of rat liver slices and of 
Ehrlich ascites tumour cells is also greatly reduced 
by these drugs. 

The mechanism of action of such compounds has 
been investigated and it is found that phosphopro- 
tein phosphorus turnover is apparently closely 
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related to ion and water movements in mitochon- 
dria liver slices and other systems. It can be 
shown that compounds which affect ion and water 
movements greatly reduced the turnover of phos- 
phoprotein-P. In addition, alteration of conditions 
which result in loss of sodium extrusion (e.g. low K 
in medium) reduce the rate of phosphoprotcin 
turnover. 

The significance of these results for the pharma- 
cological actions of antihistamine drugs will be dis- 
cussed with special reference to their protective 
effects against cellular injury both in GJ and VI 
rritro. 

Biochemical and Pharmacological Hetero- 
geneity of Mitochondria isolated from Rat 
Brain. -4. S. MORACZEWKI (U.S.;\. I. 

On the basis of widely scattered evidence. the 
hypothesis has been formulated that an understand- 
ing of drug action on the brain needs to take into 
account possible differential effects on biochemical 
activities ofdifferent areas of the brain. To test this 
hypothesis, several phenothiazines were selected 
and their effects on cytochrome oxidase activity of 
mitochondria isolated from four gross areas of the 
brain were studied. It was observed that the levels 
of enzyme activity differed in the four areas tested 
and that the order of activity varied with the par- 
ticular medium used to test the cytochrome oxidase 
activity. Since the test system involved the rate 
at which exogenous reduced cytochrome c was re- 
oxidized, the state of mitochondrial permeability to 
cytochrome c was an important factor. The final 
resuspension of mitochondria was done in one of four 
media: deoxycholate, which solubilizes the cyto- 
chrome oxidase system; Triton WR-1339, which 
fragments the mitochondria; 0.075 M Sucrose, 
which causes mitochondrial swelling and apparently 
permits cytochrome c to enter; and 0.25 M 
Sucrose, which does not favour ready entry of the 
cytochrome. In addition, the use of these varied 
media afforded a system which would provide a clue 
as to whether the drug was exerting an effect on the 
mitochondrial membrane or intramitochondriallv. 
The data presently in hand suggest that there is 
some degree of biochemical heterogeneity among 
brain mitochondria and that there is at least a 
quantitative difference in the sensitivity to inhibi- 
tionofcytochromeoxidaseactivitybyphenothiazines. 

I6 Solubilizatlon and Isolation of Drug-Hydro- 
lysing Enzymes from Mlcrosomes. G. 
HOLLUNGER and B. NIKLASSON (Sweden). 

Twice washed microsomes from rabbit liver were 
frozen and thawed about 40 times. The clear, 
slightly yellow supernatant after centrifugation at 
150,000 g for 2 hr contained about one-third of the 
microsomal protein. Further freezing and thawing 
did not solubilize more protein. All the imino- 
acylanilid-hydrolysing activity of the microsomes”’ 
was solubilized by the procedure. Chromatography 

of the supernatant on calcium phosphate or TEAE- 
cellulose columns gave 7 distinct peaks. The 
chromatographical pattern is quite reproducible. 
The chromatographical distribution of the imino- 
acylanilid-, acetanilid-, procaine-, cocaine-, atro- 
pine- and acetylcholine-hydrolysing enzymes of the 
microsomes will be demonstrated. By ultrasonic 
vibration of the microsomes a soluble protein frac- 
tion can be obtained which seems identical with that 
obtained by freezing and thawing. 

-4 highly active non-dialysable inhibitor of the 
acetanilid-splitting enzyme was also present in the 
supernatant after ultracentrifttgation. The effect 
of the inhibitor could be completely removed by 
small amounts of serum albumen. 
of the inhibitor will be described. 

The purification 
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17 Activation of Phosphofructokinase from the 
Liver Fluke Fasciola Hepatica by Serotonin 
and Cyclic 3 :5-AMP. T. E. ~LIANSOUR, N. A. 
LEROUCE and J. M. ~~ANSOL~R (U.S.A.). 

Stimulation of rhythmical movement of intact 
liver flukes by serotonin resulted in an increased 
rate of anaerobic glucose uptake and lactic acid 
production.“’ The stimulation of glycolysis also 
occurred in homogenates from flukes which had 
been preincubated with serotonin when glucose, 
glucose-&phosphate or fructose-6-phosphate was 
used as substrate. However, this effect was 
markedly reduced when fructose diphosphate was 
the substrate. This indicated that the activity of 
phosphofructokinase (a rate limiting enzyme in this 
organism) is increased. Phosphofructokinase activity 
in homogenates from control flukes was increased 
by serotonin and cyclic 3:5-ASIP (synthesized 
chemically or by fluke particles). The activating 
effect of these agents on the enzyme was dependent 
on the presence of a particulate fraction ATP and 
Mg+’ and was inversely proportional to the sub- 
strate concentration (Fructose-6-phosphate). When 
the fluke homogenates were incubated for 20 min 
at 30°C with ATP and Mg-+, a soluble fraction 
(105,000 X g) was isolated which was still activated 
by the cyclic nucleotide but not by serotonin. 
Phosphofructokinase in this fraction was further 
purified by precipitating the enzyme with ammon- 
ium sulphate (40 per cent saturation). The enzyme 
in this precipitate was still activated when pre- 
incubated with ATP, Mg+- and cyclic 3:5-AMP. 
Since the production of cyclic 3 :5-AMP is increased 
by serotonin’21 the stimulation of phosphofructokin- 
ase by this hormone is possibly mediated via the 
effect of cyclic 3 :5-AMP on a mechanism control- 
ling the activity of this enzyme. 
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