
Tliere is relatively little difference between data coiiceriiing fasting 
mid iion-fast iiig patients, This difference concerns the adults pre- 
doiiiiiiaiitly. Xo significant relationship was found between the 
blood sugar and the delta activity in a group o f  17 subjects of dif- 
ferent ages. However, none of these subjccts s1iow:ecI a bloocl sugar 
belou- GO iiig % aiid only 2 presented values above 100 iiig %. After 
glucose injection the delta activity is suppressed or reduced more in 
adolescents and adults than in children. Subjects wit11 disturbances 
of carboliyh-ate nietabolism (hypoglycemia, and particularly Addi- 
son’s Disease) show a great amount of delta activity during hyper- 
vciitilaticm,*, and ii slow decrease of this activity with age. Subjects 
with symptomatic epilepsy gciicrallj- shov’ a higher amount of delta 
activity (with shorter latent t h e  ) thaii patients with idiopathic 
epilepsy. 111 syinptomatic epileps? the decrease of the slow activity 
with advaiiciiig age is slower than iii ( ; roup  ( 1 j ; t i id  ( 3  1. Some 
subjccts inore than 40 years of age and suffering from organic cere- 
lira1 diseases ( Group 4). show, during liyper\7eiitilatioii, an unusually 
high increase in delta activity for their age. 

0 1 1  ;I semi-logarithmic scale thc aniouiit of delta activity was 
plotted against age for the follou-iiig groups : 1. spoiitaiieotis delta 
activity in epileptics, 2. iiiducecl delta activity in (a )  noii-epileptics, 
(13 ) idiopathic epilepsy, (c) symptoniatic epilepsy, (d)  patients with 
liyl)oglycetnia, ( e )  after glucose injection. All curves obtained 
coiiiwg:e to  the same point corresponding to the maxiinurn possible 
delta activity ( 100% delta t h e )  and to the age of about 3 years. 

Tliere is a definite relationship betweeii the age and 
tlie aniouiit o f  slow activity during hyperventilation in epileptic and 
lion-epileptic patients. An analogous relationship to age was found 
for the spontaneous delta activity of patielits with idiopathic epilepsy. 

Siiiirniary. 
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Ti-Strophanthin-B, K-Strophanthoside, Periplocymarin, and 
Periplocin. 

From the pioiieer work of Arnaud’ to the elaborate investigation 
of Erauns aiid Clossen,2 the only crystalline principle believed to 

3 Engel, G .  L., and Mitrgolin: S. G., t o  be published. 



occur in the seeds of Stroplzmtthus koui be was I~-strc)I'lianthin. It 
was Jacobs and Hoffniani? who denionstrated the latter to be a 
mixture of cymariii ( K-strophanthin-a) and I<-strophanthin-P. 
Recently, Stoll, Renz, and Kreis" corroborated Jacobs and Hoff- 
niann's results and, in addition, reported the isolation o f  a new 
glycoside, K-strophanthoside. 

Periplociii is a digitalis-like principle first obtained 1)y Lehniann" 
from the bark of Periplocrr gmeccr. Jacobs and Hoffinann,' by treat- 
ing the extract of the same plant with the enzyme strophanthobiase, 
were able to crystallize periplocymarin. T,ately, Stoll and Renz' 
isolated periplocin and revised its empirical foriiiula. They also 
showed that by splitting a molecule of glucose under the influence of 
strophanthobiase, periplocin yielded periplocymarin. 

According to our previous publication,* it seems that a glycoside 
containing one sugar molecule ( monoside) such as convallatoxin is 
more potent than a bioside such as scillaren A, and that a hioside in 
turn is more potent than a trioside such as digitoxin. If this were the 
case, on account of the following chemical relationships, K-strophan- 
thin-P would be expected to be niore active than I(-stropliantliosicle, 
and periplocyniarin more active than periplocin : 

IC-strophanthoside ~ -+ K-strophanthin-p + glucose 
4 

Strophanthidin + glucose + eymarosc 

I'criplocin ------+ 1'vriplocyrn:r rill + glucosc 
.1 

€'rriplogenin + cymilrosc 

To test the validity of such a hypothesis, the present investigation 
was undertaken. 

The samples of I(-strc,pli"nthosiide, K-strophanthin-p, and peri- 
plocin were generously supplied by Dr. Arthur Stoll, Basel, Switzer- 
land. The specimen of periplocyniarin was the same as that used in 
a previous report.' The latter, apparently, had lost its alcohol of 
crystallization upon standiiig since there was no decrease in weight 

1 Arnaud, A., Gompt .  rend. Acnd. d. sc., 1888, 107, 179. 
2Brauns, D. €I., and Clossen, 0. E., J .  Am. Pharm. A,, 1913, 2, 604, 715, 843.. 
:<Jacobs, W. A., and Hoffmann, A., J .  B i d .  Chem., 1926, 67, 609. 
4 Stoll, A, Renz, J., and ICreis, W., Helv. Chim. Actct, 1937, !&3, 1484. 
bLehmann, E., Arch. Pharm., 1897, 235, 157. 
8 Jacobs, W. A., and Hoffmann, A., J .  BioZ. Chem., 1928, 79, 519. 
7 Stoll, A., and Renz, J., Helv. Chim. Actu, 1939, !B, 1193. 
8Chen, K. K., men, A. L., and Anderson, R. C., J.  Am. Phurna A, 1936, 

3Chen, I<. I<., Anderson, R. C., and Robbins, E. B., J .  Am. Phann. A., 1938, 
25, 579. 

27, 113. 



~ ~ l i e i i  1icatc.d iii high vaciiuiii. Stock sohitioiis oi 1 : 1000 with 
47.5% o f  ethyl alcohol by volume ivere prepared with mch substance, 
m d  dilutions were matle from them in saline. 

Two inetliods o f  aissa!- were adopted-the U, S.P. frog methodlo 
aiid the cat iiiethotl ;is dt-scribed 1mvioiisly." The advantage of 
miployiiig two iiietliods is the mutual coiifirmation of results-at 
least qualit:itiwIy. I n  order to minimize the effect of secular yaria- 
tion., cacli pair o f  su1)staiices. naiiiely, ~~-strol)hantliin-P-~ and 
K-str!)I)haiitlioside, aiitl periploc>-niariii and periplocin. was studied 
simultaneously in the same lots of cats ant1 frogs, and by the same 
oliservcrs. Furthermore, comparable concentrations o f  the drugs 
\\-ere i i w t l .  1 lius, ;i solution of I :!O,OOO of Ii-strol)liaiitliin-P and r 7  

TABLE I .  
C1oml):iriscm of Nedinii Sptolic I)o8cs in Frogs. 

KO. in systole SD,o f 
DOSC', Standard error, 

( ' O l l l ~ ~ O U l l ( 1  y ]N'r g xo. of frogs usccl per g 

I~-Stl.optla lltll i l l  -13 
1 : 10,000 

Periplocymarin 
1 : 4,000 

Pcril)locin 
1 :4,000 

0.60 
0.70 
0.80 
0.90 
1.00 
1.10 
1.20 
1.30 
1.40 
1 ..iO 

0.80 
1.00 
1.10 
1.20 
1.30 
1.40 
1 S O  
2-00 

2.00 
2.50 
3.00 
:3.<50 
4.00 

1.50 
2.00 
2.25 
2.50 
3.00 
3.50 
4.00 

1/5 
2 / 5  
2/10 
0/10 
6/10 
8/10 
3/5 
4/3 

1/5 
0/15 
4/15 
8/10 

10/10 

O/.j  
O /  1 Z 
2/10 
5/15 
6/10 
8/10 
5 / 5  

0.982 zk 0.043 

1.341 & 0.099 

3.815 2 0.112 

1017. S. P. XI, 1936, 397. 
31 Chen, K. I<., Anderson, R. C., and Robbiiis, E. B., J .  Pharm. and X.cp .  Themp., 

1940, 69, 279. 



TABLE 11. 
Comparison of Mean Lethal Doses in Cats. 

Mean lethal dove 
& standard error -- Fatal dose bp 

Body Heart  Body Heart Body Heart 
Cat wt, wt, wt, mt, mt, wt, 

Compound No. Sex kg g ype r  kg yper  g y per kg y p e r g  
9 
i 

3 

8 

I d  
13  
16 
19 
50 

I 

K-StrophantIiiii-p 11 

K - S t I o p 11 an t 11 o si cl t2 

Periplocin 

1 
4 

6 
9 

1 (J 
14 
15 
1 7  
18 

3 

ili 
29 
32 
33 
3 (i 
37 
3 9 
40 
11 
42 

23 
24 
2 .i 
:‘ti 
28 
3 0 
31 
34 
3 *5 
38 

F 
F 
M 
F 
F 
M 
M 
M x 
M 

F 
F 
M 
B 
F 
3% 
F 
3!f 
F 
F 

M 
N 
F 
F 
M 
F 
P 
11 
F 
b’ 

1’ 
P 
J? 
F 
F 
F 
F 
M 
M 
P 

2.200 
1.916 
2.049 
2.302 
2.652 
2.150 
2.007 
2.657 
2.362 
2.198 

1.700 
2.363 
2.681 
2.263 
2.630 
1.884 
2.243 
2.560 
2.270 
2.159 

1.9i2 
3.235 
2.509 
2.756 
2.136 
2.349 
2.490 
2.287 
2.133 
2.524 

2.746 
2.403 
2.030 
2.212 
2.674 
3.093 
9.257 
2.752 
2.695 
2.469 

8.0 
7.8 
7.9 
9.1 
9.9 
8.7 
8.0 
9.5 
8.1 
9.2 

6.6 
8.6 
8.1 
7.5 

10.7 
7.9 
9.2 
8.5 
8.1 
8.2 

6.7 
9.6 

10.4 
8.6 
6.8 
9.3 
9.2 
9.6 
8.7 

12.6 

10.2 
10.1 
8.7 
8.5 
9.3 
7.9 
9.3 
8.2 

10.6 
9.6 

132.7 
132.3 
124.9 
127.3 
127.1 
134.0 
139.5 
112.9 
113.5 
141.9 

210.6 
191.7 
158.1 
218.7 
141.1 
246.0 
195.7 
142.2 
176.7 
213.1 

133.9 
112.8 
157.8 
112.1 
163.4 
212.8 
185.5 
177.5 
155.2 
180.3 

123.1 
126.3 
127.6 
140.8 
114.8 
116.6 
114.5 
91.2 

102.8 
161.2 

36.5 
32.5 
32.4 
32.2 
34.0 128.2 
33.1 k 3.1 
35.0 
31.6 
33.1 
33.9 

54.2 
z2.7 
52.3 
66.0 
31.i  18Ci.,5 
58.T 2 11.1 
47.7 
43 .gr 
49.5 
56.1 

30.4 
26.2 
38.1 
35.9 
51.3 1.3i.l 
53.8 5 10.5 
50.2 
42.3 
38.0 
36.1 

33.1 
30.0 
29.8 
36.6 
33.0 120.5 
30.9 2 6.0 
27.8 
30.6 
26.1 
41.5 

33.4 
% 0.5 

50.8 
2 2.9 

40.3 
rt 2.7 

31.7 
-+- 1.3 

~-strophai7tlioside, and one of 1 :3000 of periplocymarin and peri- 
plocin, were administered to frogs; and a dilution of l :100,000 of 
each of the 3 substances was injected intravenously into cats at the 
rate of 1 cc per minute. 

As postulated, 
K-strophanthin-P. a bioside, proves to be more potent than K-stro- 

The results are surnniarized in Tables I and 11. 



phantliosidc. a triosiclc, by the comparison of the iiiedian systolic 
closcs in frogs, and the iiieaii (geometric ) lethal doses in cats based 
on either body weight or heart weight. The differences are highly 
significant statistically. On the other hand, periplocin, a bioside, 
show ii tciideiicy of having a stronger action than periplocymarin, 
;i monoside. The difference in frogs approaches significance at the 
3cj/ point. m c l  in cats the difference is definitely significant. The 
niecliaii emetic doses in pigeons by intravenous itijectioti of peri- 
plocin and periplocymarin showed a similar relationship as dis- 
closed in ;L previous note.” 

The above data clearly indicate that the cardiac action of a glyco- 
side does not necessarily decrease as the number of sugar riiolecules 
increases. The position of linkage, perhaps, partly determines the 
potency o i  the product. It will require an investigation of many 
other conipinds o f  thc same type lieforc any generalization can be 
sifely niadc. 

Sttwitiitri-y. l ~ - S t ~ - o ~ ~ l i a t i t h i ~ i - ~  is more potcnt than K-strophantho- 
side in frogs and cats, while periplocymarin is less potent than peri- 
piocin. The decrease in the iiuniber of sugar molecules of  a cardiac 
glycoside, therefore, niay or may not he :icconipanied by an increase 
in activity. 
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Substituted Sulfanilamidopyrimidines.” 

EDWIN J. FELLOWS. 
F‘ro ) H  t h  P I h p ~  rt merit o f  Pknrrnacology, Temple University School of Medicine, 

Philadelphia, Pa. 

hperinieii tall. and clinical‘? ‘ 9  *-’ bacterial chemotherapeutic activ- 
ity has been reported for 2-sulfanilamidopyrimidine (sulfadiazine) , 
Modification of the pyrimidine portion of this compound, without 
conctii-rcn t loss of chemotherapeutic effectiveness, appears possible 

* This investigation was supported in part by the D. J. McCarthy Foundation. 
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