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those compounds having a relative activity greater
thait 0.4 when compared to lidocaine are included in
the table. Of the compounds tested. only 36, 38.
and 72 have an activity (on a molar basis) approaching
that of lidocaine. However, 36 and 38 are extremely
irritating which rules out their use as local anestheties.
Compound 72 appears to be almost as effective as lido-
eaine on n molar basis but it is more irritating slightly
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nore toxice, and has a shorter duration of action. It ix
of interest that 38, the only sccondary amine in the
series with =ignificant activity, 1= also the most -
tating.
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The synuthesis of a new depsipeptide analog of bradykinin is described.

Tlie biological activity of the analug

has beeu studied. The vasodepressive effects in the rat and rabhit and the effects on solated rac nterns ad
capillary permeability in rabbit skiu of the depsipeptide were evaluated as 4, 2, 0.5, aud 0.04 cimes, respectively,

the potency of bradykinin.

restoratian of the arterial blood pressure level, and secoudary hypotension.
The rate of human and rabbit sera kininase indnced degradation of the analog in witro is about 20-35¢;

action.

Inn the rat che analog has three phases of acdon: primary hypocension, partial

The analog has no antibradykinin

slower than that of bradykinin; the enhanced and prolonged vasodepressive action of the depsipeptide may he ex-

plained on this basis,

In recent years considerable information has ac-
cumulated on the relation between the activity of bio-
logically active peptides and the nature, configuration,
sequence, and number of their amino acid residues.
However, there is practically no knowledge as to the
part played by the characteristic struetural element of
the polypeptide chain, the amide group, in particular,
the necessity of its presence for the compounds to
manifest their specific biological properties,

In 1964-1965 the depsipeptide analogs of a number
of biologically active peptides, namely ophthalmic acid.!
glutathione,* and bradykinin®?® in which one or more
of the amide groups are replaced by an ester group,
were synthesized and it was shown®—* that in a number
of tests G-glycolic acid bradykinin practically does
not differ from bradykinin,® whereas the activity of 4-
glveolic neid bradykinin is three to four orders of mag-
nitude lower,

It was thus found that the replacement of an amide
group by the spatially and electronically similar ester
group does not abolish hiological activity, although
the degree of its retention does depend on the position
of the replaced amide group in the peptide chain.

(1) L. A, flelukina, A. L. Zluze, E, P. Rentkin, aud X. N. Krasuova, 7z,
Akad. Nauk SSSR, Ser. Khim., 683 (1964).

2y L. A, Sbelukina, Go AL Ravdel, M. V. Vilaiova, and N, 1. Zbuze, Acta
Choom, Aead. Sey, Hung., 44, 200 (1965).

13} L. N, Sbehukina, G N Ravdel, aud M. V. Vilatova, Khim. Prirodn.
Soed . 265 (1966).

t41 3. =, Surpvikina, T. P. BEgorova, aud T. 8. Paskhina, Farmakol.
I'nksikpl., u press.

i3) M. M. Shewmyakin, 1.. A, ®licluiking, 2. I. Vinogradova, G. A. Ravilel.
aud Y. A. Ovehitnuikoy, Experientia, 22, 535 (1966).

{63) Siuve the replaceutent nf serine by gly¢ine cansed no marked chiange i
activity of brailykiniu [3. Bodanszky, 1. 'T. Sheelian, M. A. Onietii, and =,
Laade, J. . Oa, Chem, Sor., 88, 991 (1963); I, Xelrailer, Ano., 678, 18D
11U6 ] e orore pradily available 6-glyeolie acid bradykin waz psed for

Ceopariice

1 2 continuation of our investigations into the depsi-
In a continuation of our investigat to the d

peptide analogs of bradykinin we have undertaken the
syithesis of G-glyceine-S-phenvllactic adid bradykinin

(D).7

1-Arg-Pro-Pro-Gly-Phe-Gly-Pro-PhLac-Arg-O11
1 2 9% 4 5 6 7 N 1]

|

The biological investigation of this analog was of
particular interest because the replacement of phenyl-
alanine by other amine acids s known to cause the
greatest change in the biological activity of brady-
kinin.*  On the other hand, Erdos has shown?® that the
main path of the inactivation of bradykinin in an
organism is the splitting of the C-terminal Phe-Arg
bond by blood plasma kininase (carboxypeptidase N).
It could be expected that modification of the molecule
in the direct proximity of the grouping undergoing
attack would markedly affect its behavior toward
this enzyme.

Chemistry.—The synthesis of the nonadepsipeptide
I was carried out according to Scheme I, the protectoed
intermediate pentadepsipeptide X being prepared in
two wavs, a and b. The initial compound for both
ways was -butyl benzyloxyearbonyl-L-prolyl-L-phenyl-
lactate (II), obtained by condensation of benzyloxy-
carbonyl-L-proline with (-butyl phenyvllactate!® with
the aid of benzenesulfonyl chloride.

(7) The abbreviatiomws of the aminn acids and their derivatives are ihose
adopted by lie dth Furopean Peptitle Sympuosium, Oxford, Sepr 1962,
Additional abibreviatious are: Philac = r-g-plhienyllactie avid, Glye = wlyv.
eoliv acul,

8y 1. Sebroder aud R, Nlempel, Expecientia, 20, 520 (10G4).

9y E. Y. lrdos aud F. M. Sloanw, Biockem. Pharmacol., 11, H8) (14G2),

10y 1. A, 8hehukina, G, 1. Grawova, aud G, A, Ravelel, 72, okad, Nowk
NSKE, Nee, Koo, K19 119667,
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I
X ester bond

Removal of the aminoacylhydroxy acid II protec-
tion by hydrogenation in methanol at room tempera-
ture was accompanied by complete splitting of the
resultant {-butyl v-prolyl-L-phenyllactate (III) to L-
proline and {-butyl L-phenyllactate. The hydrogena-
tion was therefore carried out in the presence of tartaric
acid, the ecrystalline salt of the ¢-butyl ester III
theu being transformed into the base at —8° which
was condensed at that temperature with benzyloxy-
carbouylglycine (route a) or with benzyloxycarbonyl-
L-phenylalanylglycine!! (route b).

On preparing the protected pentadepsipeptide X
from benzyloxycarbonyl-L-phenylalanine and p-nitro-
benzyl glyeyl-L-prolyl-L-phenyllactyl-nitro-L-argininate
(VII) (route a) it was observed that the latter is
stable only in the form of the hydrobromide, whereas
the base, both in nonaqueous and aqueous solutions,
is completely split at —5 to 0° into two neutral com-
pounds, of which one was identified as glycyl-L-
prolyldiketopiperazine, and the second as apparently
p-nitrobenzyl L-phenyllactyl-nitro-L-argininate.  Al-
though breakdown could not be avoided, still the
protected pentadepsipeptide X could be obtained in
reasonably high vield by liberating the base VII
from the hydrobromide in the presence of benzyloxy-
carbonyl-L-phenylalanine and using the carbodiimide
method of condensation. The product was purified
from the accompanying degradation products by chro-
matography (on an alumina column), which entailed
considerable loss. For this reason route b was found
to be more convenient.

{11y D. W, Clayton, J. A. Farrington, G. W. Keuner, and J. M. Turner,
J. Chem. Soc,, 1398 (1D37).

Preparation of the protected nonadepsipeptide XV
was carried out by the successive addition to the
peptide XI of the tripeptide benzyloxycarbonyl-L-
prolyl-L-prolylglycine and tribenzyloxycarbonyl-L-ar-
ginine by the p-nitrophenyl ester method. All of
the protective groups were simultaneously removed by
hydrogenation in a mixture of methanol and acetic
acid and, after freeze drying, Gly®-PhLac® bradykinin
acetate was isolated, the individuality of which was
confirmed by paper chromatography and electropho-
resis,

Experimental Seetion

t-Buty! r-Prolyl-L-phenyllactate (III).—To a stirred solution
of 1 g of benzyloxycarbonyl-L-proline in 5 ml of pyridine, cooled
to —5°, 0.5 ml of benzenesulfonyl chloride was added. After
10 min a solution of 0.8 g of t-butyl r-phenyllactate in 1 ml of
pyridine was added, the mixture was stirred 2 hr at 0-53° and
1 hr at room temperature and then potired into ice-water. The
oil was extracted with ethy! acetate, this extract was washed
with 1 N HC], saturated NaHCO;, and water, dried (MgSO0y),
and evaporated in vacuo. The oily residue (1.5 g) was hydro-
genated at room temperature and ordinary pressure in 10 ml of
methanol, containing 0.75 g of tartaric acid, iu the presence of
Pd black for 3 hr, adding the catalyst twice more (0.2 g total).
The catalyst was filtered off and the filtrate was concentrated
in vacuo. The solid was triturated with ether and after the
crystallization from a mixtire of absolute ethanol-ether (1:1)
the i-butyl ester (II1) tartrate was obtaiued; vield 1.2 g (71%),
mp 146°, [«]¥p —20° (¢ 1.0, H:0).

Anal. Caled for CiHx:NO,-CHOq: C, 56.31;
N, 3.10. Found: C, 56.28; H, 6.66; N, 2.98.

Benzyloxycarbonylglycyl-L-prolyl-L-phenyllactic Acid (V).—
The tartrate of III (0.4 g) was dissolved at —8° in a mixture of
10 ml of 0.5 N NaHCO; and 20 m! of ether, and the orgauic layer
was separated, dried for 10 min (MgSO,) at 0-5°, aud concen-
trated at this temperature. To the residie 0.2 g of heunzyloxy-

H, 6.74;
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(1 rat
Bradykinin 1.16 X 10~
(ilyS- PhLac® bradykinin 0.26 x 10-¢

carbunylglveine and 0.2 g of dieyclohexylearbodiimide was
added at 0°, Afcer 20 hr at 20° the nrea derivative was filtered
ull, die filoeate was washed with 1A TCL 05V NaHCOy, and
water, dried, and then evaporaced dn pucwo. The thoronghly
dried oil was aretted with 2 ml of CICOOH for 30 min, the re-
sihting =olutdon was concencraced al 20°) the residine was dis-
solved in 20 wl of ethyl acetate, and the prodiee was extracted
witlt saturated NallCO;.  The water solution was acidified with
5.V HCL and the produet (V) was filtered off; vield 0.25 g
{657,), [ef™np —30° (¢ 1.0, ethanol).
Anal. Caled for CuHyN.0:-0.5H,0:

N, 6.04; H.0, L&D, Found: C; 62.35;
H.0O, 1.88.

p-Nitrobenzy! Benzyloxycarbonylglyeyl-L-prolyl-L-phenyllac-
tylnitro-L-argininate (VI).--The protected tridepsipeptide V
(0.42 g) was dizsolved in 2 ml of SOCL.  After 40 min the excess
SOCL was distilled in wircwo, and dry benzene was added to the
residue and evaporated fn vacwo. The vesulaant acid chloride
wix dissolved i 3 ml of dry benzene and added o che solution of
p-titrobeuzy! nico-r-argininate (from 0.33 g of hydrobronide?
ad 008 g of triethylamine) and 0.15 g of triethylaniue in 4 ml
ol dinmethylformamide (DME) at 20°. The mixture was kept for
I hir at 0=-3° and 3 hr at roum temperatire;  the solition was
dilited with 100 ml of ethyl acetace, washed wich 1 .V HCI and
0.5 N NallCO,, dried (MgSOy), and evaporated in wucwo. The
<ulid residue of VI wnighed 0.6 g (83¢0), mp 77--81°, (] —32°
(e 1.0, DMF).

Anal. Caled for CalleNgOwe: C) 56,205 11, 5365 N, 1417,
Pound: C, 56.19; 11, 5.51; N, 14.47.

Benzyloxycarbonyl-..-phenylalany!glyeyl-L-propyl-L-phenyllac-
tic Acid (IX).-—Aminvacylhydroxy acid ester ITI, obtained from
5 g of the cavtrate, wax kept in 13 ml of acetonitrile with 0.4 ¢
of  benzyloxycarbonyl-u-phenylalanylglycine and 0.24 g of
dicyelohexylearbodiimide.  After 20 hr at 20° the mixtare was
pracessed ax described in the preparation of V, yield 0.4 g
(A070), mp 95°) [a]™n —56° (¢ L0, echanol).

Anal, Caled for CuHeNyOs: € 60.87; H, 1.86; N, 6.98;
penl equiv, G0 Found: € 63.03; H, 6.25; N, @.8); neut
cguiv, Hov,

p-Nitrobenzy! Benzyloxycarbony!l-L-phenylalanylglycyl-L-pro-
lyl-L-phenyllactylnitro-L-argininate (X). A.—A solutivn of 4 .V
HBr in acede acid (3 1wl) was added w o solution 0.42 g of the
prucected  cetadepsipeptide VT in acede acid (3 wml). The
solirdion wias kept for 40 min ac mom lemperatire and evapo-
rted o drvness,  The senn=olid mass was repeatedly triturated
with ether, il =olid mass (0.58 g, 819¢) was obtained.

Anal. Caled for CugHagNOw-2.0HBr: Br, 23,20,
Br, 23.0.

The hydrobromide thus obtained and 0.14 g of beunzyloxy-
carbonyl-r-phenylalanine were dixsolved in 5 ml of DMF.
Triediylamine (0.15 ml) and 2 ml of ethyl acetate coutaining
0.} g of dicyclohexylearbodiimide were added at 0°.  After 48 hr
ac 20° che solid was filtered off and the golution was diluted with
30 ml of etbyl acetate, washed wich water, 1 .V HC], and 0.5 &
NallCOy, dried, and evaporated to dryness, The residue
(.35 g, 00 ) in portivns of 100 mg was chromatographed on a
vertral ALUy colunm, nsing a mixture of ethyl acetate-benzene
17:3) and methauol with a gradual increase in concentration of the
lutter from 1 co 137, Total yvield of protected peutadepsipep~
tide X was 10,34 g (56 ), mp 87-90°, {«]?p —37° (¢ 1.0 ethauol).

C, 62.19;
T, 3.98;

H, 6.08;
N, 4.80;

Found:

Anel. Caled for CaellsaNyO- 100 C) 57.79; H, 5.38; N,
13.10; He0, 185, Found: €, 57.96: U, 5.425; N, 13.23; H.0,
1.62,

B.The protected teaadepsipepiide [X (0.3 g) was dissolved
i bl of SOCL and after 40 niin at 20° the =olution was evapo-
riced n varrwo; the dry benzeue wax added to residue and again
diselled in mecuo. The resulting acid chloride was dissolved in
dry benzene and the solution was added at 0° to the solution 0.22
g of p-nicwbenzy! nico-v-argininace hydrobromide™ aud 0.075

112 R, AL Dolssgaous, X1, Galiguiun, wsd 1N dagneuoied, Hebs, Chioo.
Aoy, 43, 1340 (1960),

Capilliary

Isadanedd ras 1enconloli s

lu rabbii orerns, ol s 5ol
.58 X 1077 2 X 10 D6 X joY

0.33 % 17 4 X P s

ml of triechiylamive in 2 wl of DMF, and then D5 nd ol 1ri-
ethylamiine wis added (o die resuldng mixenre. The mixone
wiax kepeTor b heae 0-5° and 3 hr ot raoan temperatoree and dilined
with 30 ml of echyl aeccae, and the =olindon was washed with
LN HCL 0.5 .V NallCOg, and water, dried (MgR0,0, aud evipo-
raced, giving 0.3 g 170 1 of vhe proteeted pentadepsipeptide N

p-Nitrobenzy! Benzyloxycarbonyl-1.-prolyl-L-prolylglyeyl-L-phce-
nylalanylglyeyl-L-prolyl-r.-phenyllactylnitro-L- argininate (XIII).
To a solution of 0.6 g of X in 3 ml of glacial acetic netd was added
3 ml of NBr-4 N acetic acid aud the mixture was kepe For 40 min
at 20°,  The solntion was evaporated in vacuo aud o resnlting
oil was tritnrated with dry ether mudl ic =olidified. yvielding
0.6 g (94¢7) of hydrobromide.

To a solution of thix hydrobromide in 5l of DME was added
al 0° 0,077 ml of triethylamine, 0.3 g of p-nitrophenyl 1-prolyl-1.-
prolvlglyeinate, 1 and 0.05 g of imidazole.  After 48 I ae 20°
the mixtinre was diluted wich 30 ml of ethyl acecte, washed with
water, I .V HCl again wich wacer, dried (MgSO,), and evaporaied,
The rexidne was aioanated wich ecier and reervscallized ovice
from CHCl—ether (1:1). The yield of purified NI wax L33 ¢
(700, mp 1140, [0 —40° (¢ 1.0, ethanal),

Anal. Caled Tor CiuHegNwOw: H0:0 €] 57700 1, Sds;
N, B O, 1490 Fond: 0, 27600 11, sm2: N, DT
11.0), 1.62.

p-Nitrobenzy! Tribenzyloxycarbony!-1-arginyl-1.-prolyl-i.-pro-
lylglycyl-r-phenylalanylglycy!-L-prolyl-L-phenyllactylnitro-1.-argi-
ninate (XV).—The henzyloxyearbonyl group uf the procecced neta-
depsipeptide XIIT (0.3 g) was rentoved ax described ahove (or
thie preparation of XIII and 0.13 g of p-nitropheny! tribenzyvl-
nxyearbonyl-t-argininace  wax voupled o dhe resaldng hyvdro-
bromide.  The resuldng produnce wias erystallized three dmes
fromn a niixture echyl acecate-ether (1:3); vield 0.26 ¢ (707,
mp 101-105°, {21 —41° (¢ 1.1, ethanol),

Al Caled for CallwNpOac-2MHa0: G a8.20: 1, 580,
N, 1350 O, 2080 Found: ¢ A8007: 1 5870 N BEi6a:
Ha), 2.5,

L=Arginyl-L-prolyl-r.-prolylglycyl-1.-phenylalanylglycy!l-1.-prolyl-
phenyllactyl-L-arginine (I).--The protected nonadepsipepdde p-
uitrobenzyl ester XV (0.1 g) was hvdrogenated for 20 hr in a
mixeure of methanol (4 mi) aud acetie acid (3 ml) in die presence
ol Pd black.  After filcering off the catalvse(, the filtrace was
evaporated o vacuwo. The residue was repeatedly aiturated
with etlier, dissolved in wucer, and freeze dried, giving S0 mg

670 ol nonadepsipeptide (1), mp 179-181°, [¢]%n ~75¢
e ), water).
Anal, Caled for Ciulis N - S HO - EACH;COOLL: ) 5157

I, 7.6 N, 1610 HLO, 750 CHC0O, o620 Foaad: )
51200 11, 728 N, 168,505 110, 8.02; CHL,CO, 5.95.

Thix produce was shown  he homogeneons hy paper eluo-
natography (butanol-avetic acid--water, 4:1:5, /1y D.40: and
troaimyl wleohol-pyridine-water, 35:35:30, R: D.27) nxing nin-
hvdrin and Sakagachi reagent for detection, 1t wax also shown
(o he homogeneons by paper electrophoresix (Veroual bufler,
pld 86, 450 v) using he smme reagents,  The quandadve
amino acid analysis gave the rado of amino acids: arcginine:
proline: glycine: phenylalanine, 1.96:2.77: 1.83:1.0.

Biological Activity of Gly*-PhLac* Bradykinin and Its Kininase-
Catalyzed Degradation. Methods.---The bradykiniu-like acdviny
of depsipeptide I was assayed by measaring its ability o devrense
blood pressure in rats and rabbite, to stimnlace rac mcerns, and
to inerease capillary permeabilicy in skin of rabbic.  Resulix of
these assays were compared with the activity of hradykinin io
carresponding biological syvtems. 'Fhe arterial blood pressure
tAP) was recorded from che carndd arcery of a rac anesthecized
hy urethan.® The =ubstancex were injected in e femoral
vein: the aumonnt cansing a drop in AP valines by 37 mm was
asstinied to be n threshold dose.

f18:0 Lo N Sbhelodkiya, G0 A Rovdel, ML P Filatove, 1o 1 Seotkin, opd =
N. Kraspava, Kion, fosvods. Saedsi,, 124 196057,

1y 10 D, Niealyides o oA, DoWald, Nacwre, 187, 775 (10001,

1) 3 Dekwnski. Bt J0 Pharpaeal. T, 507 (1952,
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Tignre 1.~ Decrease in arterial pressure of a rat (208 g) after
intravenons injections of bradykinin and glys-PhLac8 bradykinin.
Arrows indicate the time of injections of the preparations: 1,
0.85¢, NaCl, 0.2 ml; 2, bradykinin, 1.5 X 107% g/kg; 3, Gly*-
PhLact bradykinin, 0.5 X 107¢ g/kg; 4, same as 3, 2.5 X 10-¢
g/kg.

The tests on rat 1teri were carried ont in a conventional way .1
Virgin rats weighing 150-200 g were injected subecntaneously
with stilbestrol (1-2 ug/g) 24 hr before use; a segment of the
nteris horn was suspended in a de Jalon solution at 29-30°.

The effects on capillary permeability were examined in rabbit
skin by means of a modified Menkin’s method!” with 0.55;, Evans
blue; the amount of substance cansing appearance within 10-15
min, after intracntaneons injection, of a blue spot about 7-10 mm
in diameter was considered as a threshold dose. The rates of
kininase (carboxypeptidase N)-catalyzed degradation of brady-
kinin and of the analog were estimated by measuring the amount
of arginine prodiiced by 1 mg of enzymatically active protein
during 1 min at 37°, Arginine content was estimated by means
of a guantitative ninhydrin method in eluates from paper chro-
matograms.!®

Results and Discussion

As may be seen in Table I the vasodepressor activity
of Gly®-PhLac® bradykinin in rat and rabbit is four and
two times greater, respectively, than that of bradykinin.
However, tests on the rat uterus (contracting effect)
or rabbit skin (effect on capillary permeability) showed
that the activity of the analog is '/, and !/s; times, re-
spectively, as great as that of bradykinin.

The biological effect of both bradykinin and depsi-
peptide analog on the smooth muscle and capillary
permeability is rather similar, but the action of the
latter on the blood vessels exhibits some peculiar
patterns. Gly*-PhLac® bradykinin like Gly® brady-
kinin has three phases of action: (1) primary decrease
in AP (the phase of primary hypotension); (2) partial
(60-709;) restoration of AP as compared with the
level reached during first phase; (3) second (35—
409,) drop in AP as compared with the level reached
in the second phase (the phase of secondary hypoten-
sion). The three phases are demonstrated in Figure 1.

The vasodepressor effect in rats and rabbits of depsi-
peptide I lasts two or three times longer than that of
bradykinin. For example, the restoration of initial
AP values in rats after the intravenous injection of
some (2-3) threshold doses of depsipeptide I takes place
during 2.5-3 min, after the injection of 10-100 doses
during 6-10 min. TUnder these conditions the action
of bradykinin lasts only 20-30 sec or 1-2 min, respec-
tively. The same observation was made in rabbits.

{18) D. T. Elliott, E. W. Horton, and G. P. Lewis, J. Physiol. {London),
158, 473 (1960).

{17) T, S. Pashkina, Dokl. Akad. Nauk SSSR. 86, 609 (1952).

(18) T. 8. Paskliina in *‘Sovremennye metody liokhimii,” V. N. Orekho-
vicl, Iid,, Medicina, Moscow, 1964, p 162,

Figure 2.—Decrease in arterial pressure of a rabbit (2.96 kg)
after intravenons injections of the same doses of bradykinin
and GlyS-PhLac® bradykinin. Arrows indicate the time of injec-
tion of the preparations: 1, 0.85%, NaCl, 0.3 ml; 2, bradykinin,
0.33 X 1077 g/kg; 3, Gly-PhLac® bradykinin, 0.33 X 10-7
g/kg; 4, bradykinin, 0.66 X 1077 g/kg; 5, Gly-PhLact brady-
kinin, 0.66 X 107 g/kg.
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Figure 3.—Rates of liberation of arginine from bradykinin (I)
and Gly5-PhLac® bradykinin (II) by himan and rabbit kininases.
Concentrations of the substrates, 0.8 X 1072 37; enzymes, 0.07
mg/ml; 0.01 M phosphate buffer, pH 7, 8, containing 10~* 31
CoCly.  Abscissa, time; ordinate, increase in optical deusity of
eliates at 510 mu. .

Unlike the phenomena observed in rats, the hypotensive
effects of 1 in rabbits do not exhibit three distinet phases
of action (Figure 2).

The results obtained (see Table I) prove that the
rabbit blood vessels are more sensitive to the effect of
both bradykinin and depsipeptide I than those of the
rat. Furthermore, in the rabbit we have observed
tachyphylaxis toward bradykinin and especially toward
its analog. This phenomenon is observed in case of
intravenous injections repeated every 2—5 min, whereas
it does not occur if the injections are made at intervals
of 6-10 min.

Like the other depsipeptide analogs of bradykinin
studied,* depsipeptide I does not manifest the proper-
ties of an antagonist of this peptide. An additive
effect of intravenously injected subthreshold or thresh-
old doses of bradykinin and depsipeptide I was ob-
served in rats and rabbits.

As the intensity and duration of the effect of kinins
in organisms depend much on the rate of their inactiva-
tion by enzymes in blood and tissuse, we have com-
pared the rates of degradation of bradykinin and
Glys-PhLac?® bradykinin in the presence of two different
samples of kininase, prepared from hum#n and rabbit
sera. The results are given Figure 3 #nd Table II.
The rate of hydrolysis of depsipeptide analog I by both
preparations of enzyme is about 20-359% lower than
that of bradykinin.
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REerative Rates or DEGRADATION 0F BRADYKININ AND
ity Prlac® BRapyxiNIiN 8y e Payrmivny PrRririen
Kininases FROM Husax azxn RaseiT BLoon {THE MEAN VALUES)

- Arwiuine, g Ymin iny
Olybs PhLam
Lrglyvkiniu
0,045
0, 0vH

Bralykiuio

Hunun U, 050
Ruabhbit uorn

The tendeney toward a slower hydrolysiz of depsi-
peptide T was established by ux for the didute hunin
sera aind rabbit sera. Replacenment of serine in posi-
tion 6 by glyeine niay not mfluence the rate of hydroly-
iz of that analog by Kinnase because the mte of deg-
radation of the Gly¢ bradykinin i even higher than
that of bradyvkinm.
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The iuan and mbbit kKindinases canse liberntion o
only one o acid residue, argmine, fromn eiiher
bradykinin orits analog.

Onr results =uggest that the enhanced and prolonged
vasodepressaive offect of Gly®-PhLae® hradykinin o«
comparetdl with the effcet of bradykimin may to <ome
extent be accounted for by the relatively Tow rate of
mactivation of the depsipeptide i the blood strean
I tissues containing comparatively low nnounis ol
Kininases (for example. 1t uterus and vabbic <kin
the rte of Inactivation does not mfluenee the hologienl
activity of kinnx. The relatively low rmues of the
Lininase-induced  degradation of - Gly=PhlLae bhrady-
kinin ax compared with that of bradykimn may e
explained by assunming alterations in degree of comple-
mentarity between the active site of the enzyvie aul
the C-terminal pepivle chain of  the depsipeptide
nalerule,



