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STMMARY

A single immjectioui of ill-iso pu’ot.eremiol causes, after a lag period of 20 hr, a ummam’ked stimmiula-

tion of 1)NA synthesis and cell divisioni iii the salivary glanids of rodents. Time ability to
stimulate DNA svuithesis can he altered by nmiodifications iui the isoproterenol ummolecule as

follows. (a) Heplaeenmment of the isopropyl gu’oup at the eumd of the side chain by a -CH2CH3

group results iiiami alnmast imiactive mmmolecuie. Jut contrast, bulkier groups, such as -C(CH3)3,

do umot greatly alter t.he capacity to stimulate I)XA svnmthesis. (b) Substitueumts on the a-
amid! �-t’arbomi atommis of the side chain have little or mio effect on the ability of the parent
uimolecule to stimulate DNA synthesis. (e) At least one of the two -OH groups on the

pheniyl ring is umecessam’y for full activity. When both -(.)H groups are absent, time earn-

pouuid is totally iniactive imi stiiimuiatimig 1)NA synthesis. (d) The d� auid l-isoimmers are equally
active jut stimulatimig I)N’A svuithesis.

The ability to st.immmulate 1.)NA svumthesis imi the sahivam’v gland is usually com’m’eia.ted w’ith

time capacity to stimulate a-ammmylase secu’etioui in the saumme organ and to cause glycogemiohysis

in the liver. However, t.hen’e am’e a nuummbeu’ of exceptions: for instance, (a) when both -OH
gr(.)ups (if the phmemiyl u’immgs am’e absent, time (‘omimpound is still capable of eiiciting salivary

glaund se(’I’etionl; (h) (/-isoprot.eu’eumoh, although quite effective in stimulating 1)NA svuithesis,

d �es I1( )t l.)m’()(1l.m((’ glvc( )geui( )lvsis inn the hivem’.

uNTHODUCTuON

.-\. sinngle inmt.raperitonmeal iuijectioui of ill-i-

(3,4-dihmvdn’oxvpheuivl)-2-isopropvlammmino-

ethanol (isoproteremiol) causes a ummam’ked

stinmulatiout of 1.)NA synthesis amid cell

prohfeu’ationi in time salivary glauids of both
rats (1) amid mice (2). The stimmmulatiomi of
1)NA synthesis begins after a. lag period of

20 him’amid reaches a peak at 28-30 hr. Aimiomig
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the various immetahohe ehaumges that have

been repou’ted to occur iii the salivary glamids
aftem’ the admimimmistration of (//-isoprotem’emmol

(3-8) is a decrease mi a-auimylase activity mi
bath rats (9) and mimic-c (8), the decrease being
most pronounced 2 hm’ after adummiuustration

of the drug.
Because of the initei’estiuig possibilities

disclosed by the use of a puu’ified eheummical

t’aimmpounmd for stinmulatimig DNA symithesis

mi the iuitact auiinmal, we have imivestigated

the effect of structural modifications of the
isoproteu’emiol ummohecimle on its capacity to

stinmulate DNA symithesis. Iii addition, we
have comimpared the ability of aui isoproterenol

analogue to stiummulate 1.)NA synthesis mu the
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salivary gland with its ability to stiummulate
a-ammmylase secretioui iii the same orgamu and
to cause glycogeumolysis in the liver (10).

i�IETHODS AND MATERIALS

General �1Ielho(/s

Fels �A. male mmmi(’e, bI’ed in oul’ labou’at.ory.
were used whemi about 4 ummouiths of age amid

weighing 28-31 g. The auiimmmals were kept
on a 12-hr light amid dark schedule (urn light
from 6 :00 p .umm. to 6 :00 a .mmm.) and fed ad

libitummi until 2 hr before the experiumment..

wheut theim’ food, but not their waten’, was

withdrawum. All the experiumments �veu’e started

at 10:00 nun.

The auiimiials wem’e treated by initrapem’i-
toneal iumjectioui with the conmmpounds de-
scribed below. For time deterumuinationi of
DNA synthesis, the aniummals received �

thynmidimie 27.5 hm’ later; for mmmeasurenments
of a-aumiylase or liver giycogen, time mice were

killed 2 hr after the iumjectiomi of the coumi-
pouumd to i)e tested.

In all cases the aniummals w’em’e killed by

cervical dislocation amid the salivary glamids
or liver was reummoved promptly. The three

unaj or salivary giaumds (subnmmaxillary, parotid,

amid sublingual) were used for deterumminatiomi

of the spe(’ific activity of DNA, while foi’

a-auuylase nmmeasuremmments ouilv the parotid
was used, simice the other salivary glands

contain very little a-aummylase activity.
Determination of DNA specific activity.

The aniummals w’ere givemi a subcutammeous

iiij ectiomi of 3H-thynmidine (New’ Eumglauid
Nuclear (1orporatiouu, 6.7 Ci/immnmole), 0.3

�Ci/g of body weight, amid were killed aftem’
30 mm. The salivary glands were homoge-
nized in 0.25 �i sucrose containiumg 5% citric

acid, and the specific activity of DNA was

determined by the method of Scott et a!.

(11), as described previously (12).

Determination of a-amylase activity. Parotid

glands were homogenized in 5 nil of distilled
water, and a-amyiase activity was deter-
mined by the method of Beruifehd (13). Time
incubation nmixture contained the following,
in a fimial volume of 1 ml: 10 �mmmoles of

Na3PO4 (pH 6.9), 3 J2nmoles of XaCl, 5 nmg
of soluble starch, and 0.5 ml of hoummogemmate.
The reaction was termmmiuiated after 3 miii at

25#{176}.Onie unnit of euiz�’uime activity libei’ated

1 .0 J2mmmole of �-miittltose i)em’ umumiute.

(�‘lycogen (‘one(’ntration . ( ly(’ogen (‘( )iI(’(�ii-

tm’atiomm ili the live,’ �vmis mmmeasui’ed by the
mnethod of 1�)e ttIi(! I)ttile�’ (14), as (Ic-
scribed l)revioimslY (4i.).

(‘ompon Ft(IS Y’esteil

�l’hie st I’u(’tural f )n’nimulas of time �a )iIi�( )un(ls

used jut the experinmmenits are showmm in Fig. 1

All (‘ommmj)oumids � racemmuc unmiess other-

���ise stateil. Time following were I)Imn’c-hmtsed

(Ii- isoprote,’euiol- 1 - (3,4-dihydm’oxypimenyl)

-2-isopi’opvlanmtinioethmamiol hii’dI’( )(‘hmlou’i(le( I)

(\Vinitimm’op Lai)ou’at.ories, New \ou’k ) ; I -(3,4-

dihmydroxypimenyl)-2-n-hutylamimimioet.lma-

Ii( )l ( I V ) (Fm’i ilt( )u1 Lai)ou’at( )m’ies, S( )ut hi \‘ i nme-

humid, New .Jen’sey) ; muid I-(3-hydroxypimenyl -

2-isopropvlammminoethmallol lmvdi’oclmloi’ide
(XIIV), 1 -(4-hmydm’oxyphemiyl )-2-uriethi�’i-2-

mmmethmvhammminioethaumol h�’di’ochm1on’ide��\�\’ II),
1-(3-lmvd I’( )xvpiienyl ) -2-ethviamuminoethamn )I

imvdr )(‘hioride(X\ III), timid 1-(4-hivda )XV-

phmeuiyl )-2-nmmetimylammminioethanol (XIX) fn’ �mmm
time Aldrich (‘henmmieal Counpamiv, Milwaukee.

lime following compounds i�t� kindly

donated thm’ough time courtesy of l)rs. Sydney

Archer amid Fredem’ic-k Nachod of the Sterhimig-

\Vimithn p 11 esea nh I uist.i tute, H emisselaer,
New Xork: 1-(3,4-dihydm’oxyphenyl )-2-ethyl-

ammmiuioethauiol(\), 1 -(3,4-dihydroxvpimenvl )-

2-tert-but�’lammminioethmaniol(VI), 1-(3,4-dihv-
du’oxvplmenyl) -2-se c-butvlaumuimioethanol

(VII), 1-[3,4-dihydroxyphemiyl�-2-( I ,3-di-
nmeth�’lhut�’lanmmiumo)et.hauiol(VI II), 1-(3,4-di-
hvdroxvphenvl )-2-ummethyl-2 ‘unethylanmiino-

ethanol(IX), 1-(3,4-dihydroxypheuiyl)-2-
mmmethyl-2-isopropylanmimioethanol(X), 1-(3,4-

dihydroxyphenyl)-2-mmmeth 1-2-c clohexvl-

anmiuioethanol (Nil), l-isoproterenol hitartrate

dihydrate( III), d-isoproterenol bitartrate
(II), and d- l-(4-hydroxyphenyi)-2-isopropyl-
anminoethan 1 tartrate(X IVmi).

Also kimidly supplied without charge were

L( + ) -threo- 1 -phenyl-2-anmiuio-1 ,3-propaume-

diol(XXI) (Parke Davis amid Coummpaliy,

Detroit) arid 3-( 1-hvdroxv-2-isopropvhami-
mmoethvl)-8-hydroxyquiumoiimme(XX) (Charles
Pfizer).

Analytical results obtained for those dc-
ments ilidicated were within ±0.3% of the
calculated values. Meltimig points were
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Fi(;. I . �“�‘tr?I(’tu,al forum mla.s of i.sopi’miterenol and its anulotiiies mmse(i in the expem’imnents described in the text

ummeasured w’ith a Th( imas-li ooven’ 11‘uii-i�ielt
apparatus amid am’e umi(’( )rre(’ted. N 1\ iR spec-

tra were deterummined with a Variani A-GOA

spectu’oummet.en’ (tetraummethylsilamie mis internal
standard) with (‘D( ‘13 (deuteriochmh( )roform)
as solvent tumiless ot.hem’wise mioted.

Resolution of (ll-1-(3,4-thhydroxyphenyl)-2-
isopropylam inoetha it a!. (‘ommmummercially oh-

tamed di- 1-(3,4-dihydroxypheniyl-2-isopro-
pyianmiiutoethanoI (is )pn’( )terenol) was re-
solved by frac-tioutal cu’ystaliizationi of the
I)itartrate salt accordiuig to the nmiethod of

Beccari et a!. (15). The d-1-(3,4-dihydroxy-
phemmyl ) -2-isopr )pyianmi mioethammol bitartrate

had [aID +31.8#{176} (recorded, +35.90). The
i-I -(3,4-d ihydroxypheuiyl)-2-isopropylamni-
noethanol hydrochloride had [aID - 12.1#{176}
(recorded, - 50#{176})(optical purity, 63%).

3,4-I)ihydro.ry-cx-isopropylam.inoacetop/u’-
none suifate(XII). 3,4-Dihydroxy-a-chioro-

acetophenone (3.8 g, 0.02 mole) and iso-
propylaumminie (25 mmml)w’ere heated in refluxing
absolute ethanol for 2 hr accordimig to the
niethod of Scheuiuig and Thom#{228} (16), fol-
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lowed by acidificatioui with dilute H2S04 to

give XII (0.97 g, 0.0019 ummole, 9.5%), m.p.

242-244#{176} (recorded, 245#{176}).

C221132N30,05
Calculated: C 51.16, 11 6.30
}ound: C 50.57, 11 6.2()

1 -(3,4-Dihydroxyphenyl)-1-inetho.ry-2-iso-

prop ylaminoethane(XIII). Th procedure for

the methylation of murterentol was used (17).
Dry HC1 was bubbled into a suspemisiomi of

l-(3,4-dihydroxyphemmyl)-2-isopropylanmimio-

ethamiol (3.9 g, 0.018 immole) in umiethanol
(100 ml) until a clear solutiomm resulted. Most
of the solvent was renmoved out a rotary

evaporator, and acetone was added. Further

concentration resulted in the pre(’ipitatioui
of XIII (3.6 g, 0.014 mmmole, 78%, umm.p. 168#{176}
with deconiposition). The NMII spectrumn
(D20) was consistent with the proposed

structure.

C,2H5Cl NO�

Calculated: C 55.10, 11 7.65

round: C .�i4.99, hI 7.73

Addition of Alkylamines to Styrene Oxide:

General Procedure (18)

1-Phenyl-2-cyclohexylaminoethanoi(XXII).

Styreuie oxide (12.0 g, 0.10 mmmole) amid cycio-

hexylaummine (10.9 g, 0.11 mole) were stirred
at room temperature for 12 days. The

resulting white semisolid was triturated with

petroleuni ether amid filtered to give 1-phenyl-
2-cyclohexylaminoethanol (12.4 g, 0.057
niohe, 57%), nm.p. 91-93#{176}. The mmmeltiumg point
was unchanged after oume recrystallizatioii

froni acetone. T he NMR spectrunmm exhibited

peaks eomisistent with the proposed structure.

C4H2X()
Calcunlated: C 76.71, lI 9.59
1oiiud: C 76.76, II 9.67

I -Phenyl-2-isopropylam inoethanol(X V).
This was prepared from styremie oxide (6.0 g,

0.05 mole) and isopropylamniume (4.0 g, 0.055

nnole) iui 1.2% yield (0.289 g, 0.00062 ummole),
nm.p. 90#{176},as described above (reactiomi time,

5 days).

C11H,7N()
Calculated: C 73.74, 11 9.50

Found: C 73.S6, 11 9.58

1 -P/men !J!-2-tert-b ut yb in inoethanol(X VI).
This was 1)rel)mired froumm stvrene oxide (12.0 g,

0.10 niole) alid tert-butylaummimie (8.0 g, 0.11

mole) iii 25% yield (4.9 g, 0.025 mole),

mmm.j). 92-94.5#{176}, as described above (reaction

t.immte, 13 days).

C2l1X(

(‘aleinlated : C 74.61, hI 9.84

Foinmid: C 74.57, 11 10.06

RESULTS

Sommme ( )f time c- )mmml)oulIl(ls investigated us’ere
lethal when giveni at a (lose of 0.8 n.mmmmohe/g

(If body weight.. ‘lihese (.‘ommmpounds were

then usel at a (lose level of 0.25 �Lnmmole/g
of body weight. At this dose, isoproteremiol

still possesses considerable activity in stiuumu-

Imiting 1)NA synthesis mi the smuhivarv glanmds

of nmice (19). There were no deaths aummoumg

the mimic-c treated with time cormmpouunids at
the doses giveui in Tables 1 tumid 2. Toxic

sigmis msem’c preseuit in the first 2-4 hr after

inijectrnmt of isopm’otcu’eumol or sonic of its

aumalogues, bu.mt the aniummahs seenmed to be in

good health by the following day.

The results mire giveum mu Table I for time

commmpoumids used at a (lose of 0.8 Lnmole/g

of body weight, and in Table 2 for the �‘oumi-

pounds used mit mu dose of 0.25 �.vmmmole/g. In

both tah)hes, the conitrol valu.me for a-anmylase

activity is giveui by the activity of parotid

glands fronmm unitremuted mimic-c, which was equal

to 12.6 ± 1 .8 !Lummoles of /3-maltose liberated

per umminiute per mitihligrmimmm of protciut.

The control value for liveu’ gly(’ogcli (‘on-

cemitratiomi is also giveui iui 1)0th tables for

the glycogen comicennt.ratioli of livers from

untreated nia’c, which was equal to I �m46 ±

250 mmmg/100 g of fresh tissue.

For the specific activity of salivary gland

DNA, the control valute’s are giveni for mmcc

that received no t.reatmmment. Values for

isoprotcrenoh-treated 1111CC differ in time two

tables. In Table 1, the value is giveut for mimic-c
killed 28 hn’ after mu single injectiomi of 0.8

J2mole of isoprotereuiol per graumm of body

weight; in Table 2, for mimic-c killed 28 hr after
a simigle injectioni of 0.25 j.zummole of isopro-

terenol per grmtnmm of body weight. Out the

basis of these figures, mint increase mi the

specifi(’ activity of 1)NA above I 200 dpnmi/nmmg
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TABLE 1

&lleet of v.soproterenol aiiil its (!nUIo(/i/CS Ofl 1).\A synthesis’ and a-a/n �jiase (lCtiiIt/J of
saliiary /1(!n(/S (1/1(1 �j/ yCo�/(n cdnCentr(zt.iOn of !irer in mice

Isoproiei’cuiol, ((.8 �iniole/g of body weight, was injected iuitrapei’itoiie.dlv. Mice were killed 2 hi’ aftemw.in’d

fon’ deterniiivat ion of a-amylase activity amid glvcogeti ciincent mition, and 28 hr aften’ isoproterenul adrnuiis-

tration 3()111111 after receiving 311-t hyniidine) f()r the specific activity of l)XA. Theme were three auiim1ils per

gum up, except f ii t ho two gr nnp� 11)1’ wInch sta ial�i i’d deviat ioui� are given, which (‘( )uitai ne(l at least 12

aninials.

I�

II
Ill

11 IV

VI

VII

X

C XII
XIII

1) XI\’
XI\’a

E XIX
XX

XXI
� ((at uno’uit

(//)fll/fli1/ 1.).V.i

6,70)) ± 30()

6,0.50 (4 ,900-6,900

6,3.50 (.5, 100-7, 100

4, L50 2,9.50-5,200)

4,500 (2, 100-90(80

4 ,4.St) (1,6(10-it), 10(0

1 400 (.500-2,000)

2.500 12,000-3,10(fl

1,3(8) (2,700-4,400)

8, 000 5, 100-14 MOW

.500 �2,500-4 ,00()

1 840 (900-2,80W

4,000 :1,100-4,6001

270 (180-4(8) I

6.50 ± 151)

a-.\nivl.ise a(’tivitv

J.LiliOhS/fli.i ii /m’�

2.0 1.2-3.01

2.9 2.5--:; 2
2.4 (2.4-251

2.3 (0.9-3.3

2.0 (1.4---2.M�

1.7 1.0-2:11

1.9 1 .4--2.5

3.5 2.6-4W

2.0 (1.62.21

1.7 (0.9-2.6)

2 6 2 4-2 7

6.5 (5.0-8.7)

13.2 (I0..5--l.5.7

12.6 ± 1.8

( lvcugeui (‘(iiI(’O�uitn’a(iuni

mnq/10() p fres’h met

10 (0-151

1,330 (1,100-1,71)01

1.50 10-5001

30 I0-70(

lO() 15 -301),

170 (10-1001

I 300 (1 200-i :15W

700 1.500-90() I

500 (.50-800)

400 I 150-701)1

8.50 (700-950)

.590 .5(1-1 050

6.51) 1400-SoUl

1,5.16 ± 2Sf)

1S0i)u’ot(i’(’11O1.

TABlE 2

LJJe(’I of isoproterenol (111(1 its analogues on 1).’s.-i synthesis and a-am�jlase (1(’tli!tfJ (if

salivary glands � �ilycogen con (‘entration of timer in in ice

lsopn’otel’(’ui(il. 0.25 .iinole/g of body weight, was injecle(I iuitI’aperiti)neally. Mice were killed 2 hr aftcn’ward

for det cmii imit lot i of a-arnvlase activity a 11(1 glycogeti cot ic-emit tat u ni, aui( 1 28 hi’ aft ci’ isv pr iteretii (1uu.lrniins-

trat ion (30 miii after u’eceiviuig 311-t hiymidiuie 1 fou’ the specific act ivity of DNA. Thei’e were three animals

pet’ group, except for the two gioiips f i which st aiivlai’d (leviat ions au’e given, which couit iiuie(l at least

12 animals.

( ‘unipovuiid

10ii�) i(hIiuuI ii tel ((1 “i�� ih� t( t nvit \ �if I) \ \. a �.rii\ li v( t nyu i ( I og( ii v iui emit n it ion

dpimi /mn/D.\’.1 �mnoles/m in /iiig nip /100 p fresh at

A 1 .5,000 ± 260 2.2 (1.4-3.0) 181) (1O-:100

B \‘ 240 (60-480) 11 . 1 (10. ((-12. 1) 2() (0-SW
\‘III 3,400 (1,800-7,7010 2.6 (2.2-321 1,4(8) (1,000-2,00)0

IX 2,000 (600-:1 000) .5.9 (4.6-7.51 30() (70-500

Xl l,S00 (1, 150-2,050) 5.4 4 :1-6.0) 900 (600-I ,20W

1) XV 100 (SO--ISO) 3.6 (2.2-4.7 1,610 (900-2,100)

X\’I 100 (.50-150) 6.8 (:1. 1-9.9) 1,750 (800-3,200)

E XVII 1,300 (950-1,50(1 1.3 (0.9-1.7) 1,8(8) (1.500-2,200)

XVIII 1,250 150-1,95W 2.8 (2.6-301 1,61)0 (1,000-2,2001
XXII 75 (:30-100) 14.2 (13.9-14.4) 1,54.5 (1300-2,0.50)

No vn’:vinu’iit 6.50 ± 1.5(1 12 6 ± 1 .8 1 .546 ± 250

(I l50J)i’000’i(’iiOl.
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of DX A constitutes a immodest but statistically

sigmuificant stimnulation of DNA symithesis.

The results imi each group wem’e reasonably
comisistemit, but there �vem’e exceptionis; for
imistauice, sommie auiiunals were unit stiummulated
by compounds IX, X, timid XVIII, while

others were stiummulated slightly.
Effect of structural modifications of isopro-

tereimol on stim ubation of D�VA synthesis in

salivary glands. Tables 1 amid 2 show that
both the d- amid b-isommmers of the dm’ug are

quite active mi stimmiulatintg DNA syuithesis.
This was true whether we used the d- mind

l-isoprotem’enmol resolved in our laboratory or

the stereomsoumicl’s supplied by Stcm’hing-

\Viuithrop. (1hmumtges within time side (‘ham,

but exclusive of the cumd group (ooumipounds
X, XII, and XIII), mimay decrease but do
n(.)t mubohish the ability of mini analogue to

st.iunulate 1)NA s�’umthesis. In I)mirticular, time

replmicemmmcuit of II by (1113 out the /3-cam’boui
results mi mau’kedly dec-teased activity.

The end group nmust be bulky (at least
3 cmim’boni mutoumis) for the structure to be
active in stimulating l)XA syuithesis. Re-

I)lmi(�emmieu1t of the isopropyl group by ami
ethyl group (V) results in an inactive comn-

pound. Also inactive are compounds XVII,

XVIII, autd XIX.

Most intem’esting are the results obtained
whent the phenyl riumg is modified. When oume

of the OH groups remains, the comnpoummd is

muctive. Iui fact, whemi omuly the 3-OH group

is u’etained (XIV), the commmpouuid is eveum
mmmore active than isoproterenol itself. How-

ever, wheui both OH groups are removed,

the compounds become totally imiactive in
stiummulmuting DNA synthesis (XV and XVI).

L�,ffect of structural modmfications of isopro-
terenol on a-am ylase secretion in. salivary

glands. ()mtly three connpounds failed to) cause
a sigmtificmint decremise in a-aumiylase activity
in the salivmury giand: V, XXI, and XXII.

1mm general, there ��‘as a corrciationi between

stinmulmttioui of DNA synthesis amid decrease

in a-amylase activity. There were two

exceptiomis, however, XV amid XVI, both of

w’hich decreased a-amnylase activity but

failed to stimulate DNA synthesis. XV is

idemiticai with isoprotereutol except for the
absence of OH groups out the aroimuatic rimig.

Effect of structural modifications of iso pro-

tereiwl on l’u(’r glycog(’nolysis. Some of the

amialogues that caused salivary gland secre-

tio ii also prod uccd liver glycogeumolysis.

There were several exceptions, such as corn-
pounds II, \‘III, X, amid XV-XVIII, which

do uiot iroduce glycogemmolysis, tumid, con-

versely, co )mmml)ound XX I , �vhich cmtused

glycogemmolysis but no) salivary gland sec-re-

tiout. i\Iost initcrcsting is d-isopr(.)tercnol(II),

�vImit’h does not produce glycogentolysis, al-
though it cani stimuiate a-mtmnylase secretiomi

amid DNA synthesis in time salivam’y glautd.

Again, simmiilam’ results were obtammied whether
\\.c used our ow’ii il- amid l-isopm’otcn’cnol or

the stercoisommiers simppl ied 1�’ Sterliimg-

\Vi mltimm’(.)l).

Dus.ussmoN

It is utow well established thimut mmsingle
imitrmtpem’it.ouieal admmministrmutioli of isopro-

tcrcmiol causes a burst of cellulam’ pI’olifera-

tion mi the salivary giauids of rodemits (1, 2).

The wave of unitoses is preceded by a umiarked
incm’easc mi l.)NA svmithmesis, which mi mimic-c

begints at 20 hr mimid reaches a I)emik 28 30 hr
muften’ the midnmimiistrmition of the drug (2). The

dose of isopm’ot.em’eniol used is admittedly
high and far beyomid the pimysioilogicmil rmumige.

Howcvem’, the object of timese studies is utot
the phmim’mmmacological mi(’t i ni of isi )pl’otercmioi,

1)ut its use as a (‘hm’omatogrmuphicallv pure

chemimical commmpoumid thmat can stimimulate DNA

symithcsis autd cell division mi time imitact

animal. In timis respect, it is no nmore un-

physiological than other stinmmuli used for the

study of imiduced T)NA synthesis amid cell
division, such as partial hcpatcc t inmy (20,

2 1), imigh doses of folic acid (22), mercuric

chloride necu’osis (23), or explants in vitro

[see review by Basergmi (24)].
As a model of stimnulated DNA syumthmesis,

the is proitem’emmol-sti ummulmited salivary glmumid
offcu’s sonic unique features, amid for this
reason we thought it worthwhile to in-

vestigmutc time effeo’t of simmiple chmtnges in the
isoprotem’euiol molecule upoui its ability to

stimmiulate 1)NA synthesis. Since timis drug is

mulso w’ell kmio.wnt as a I)owerftml stimnulanit of

smulivam’y glauud secm’etion (9) amid liver glyco-

gemmolysis (10), we have also studied the
effects of struct.unn’a! changes on these two
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properties, in ant a.tteuiipt to con’reimite theumi
with time ability to stimmiulate J)NA synthesis.

S( )mmmeof time isopm’ot.em’enol a mml �gues were

too toxic at. a (lose of 0.8 j.mnmole/g of body

weight. an(l wem’e used at a (lose of 0.25
unmiole g, �Vhmi(’h still tmtuses a nmmiu’ked st.imu-
latioui of 1)NA svmithcsis.

‘!‘he Optieflllv mic-tive (1- aui(1 l-isoiiic-i’ii (I)f

is( )j)n’Ot.el’OII’ut( (I ( I I m’Lli(l I I I ) mule l) )thi (‘apmti)Ic

( f ‘it imnulat inig I )N;\ svuit.lm(’sis ttui(1 a-miunylmuse

so’o’n’etioui, mtltii( )ughm (/-15( )�)m’( )tem’eii( )l ( I I ) hmmu.s
little i )t’ 11( ) c-lfc-(’t. o� hivem’ glvc geuo )l\’Sis.

.�(‘(‘( it’d inig t ) I I � aissav :tn(I (.‘( )-\v()u’kel’s (25)

l-ii�u )j)I’( )tem’eu I( )l is nnueh nmi(it’e (‘fic-(t m’s’c- t hut

thmc- (/-isouncl’ iii (‘ausmntg enilam’gemmic-nit. of time

at ii it iii gla mid muter (‘ho mime mudunin mist i’mut,i)ii.

Sina’e o’hm’onut’ mudunimnstm’atioui of isol)l’otem’cmiol

I )i’( ((1 utes hivpen’t 0 1)h�’ as well as in] )cm’j.)lmusia

a! the saliva nv glamids, one is teniptc-(1 t

IIVI)((tItesize that botIm isoummem’s emtui (‘tuuse

hvl )c-m’l)htsimt (mus shm(nyu ni time pn’csc-nit expc-n’i-

uiiemits), hint that ouilv l-isopu’oten’euiol taut

ui id nc-c- livpem’to )I)1m\’. If this is t mite, mu

Pi )wen’f ml t a il fi i sc-pa nat mnig tin ni 1( ilet’utl�iu’
eV(’t its if Iivpen’plasia In’ inn th )5c- of lmvpem’-
ti’m(l)hm\ will 1)0 mlvtulal)le.

hue emiol giialj) if time side o’hai ii (‘llhitli it

1)0’ less hmnlk\’ timunt the isol)l’oI)Vl m’mudic-mil

ithiei’svise the �hihitv t stiniulmmte .I)NA
\#{149}titiio’sis olei’n’eascs mutu’kc-(l Iv (e imupi )uuld \‘ 1

This may i)e (lime t ) tii(’ fart that eomiipt muuids

\Vithl loss I itlhl’�\’ (‘11(1 gm’((111)5 haVe ilt( )I’c- affimiity

Iiit’ (1lj)/1(l- m’ei’ej)tiin’sthmaui dies 15()j)t’( tc-m’euiol

21’)) timid nitty mu it i)(’mu\’miilmii)l(’mu suifh.rienit

(‘i inc-emit Ott iii! i� fiin’ //(10- m’eo’c- j)t( )i’5 iir i )thien’

a(.’tivitio’s. ( 1l’omnps huilkion’ thmumi isOj)I’oj)\’l dii
utot iiutem’fei’e to atmv hugo (xtelit witim the

DX A-stinumulmutiiig muo’ti\’itv.
(‘hmiuiges out the a- tumid /3-o’tit’hotis timi time

si(lc t’immuimihave little (th(’t i iui the I)NA-

i InmnlmLt.i mig o’aj)muc-ity . theme is ouic except ii )ni,

c-i itutia annul N, iii wimieli a ( ‘ii:) n’eplaciutg ant

II atonn on the /3-earbont causes alniost total

(lisappc-am’mumio’e (If the a(’tiVit\’.

\ h mm’e interesting, however, are nm( mdifiea-

t ii nis ((mu time 1.�hmeml�’l i’iutg. \\heii omie -OH

go mull) is presemut., the (( (nli�)( iumid (X i\’ ) many

I)c- event nut ire mietive tutu i isopm’oteren iol imi

st.imnumlmut.inig 1)N \.. s’m’uitimesis. If b th -OH

groups arc absent, the counpouuid (XV) is
totmiIl�’ iuimictive, mmlthoiugh it is still quite
t’mtpmublc o)f stimimulatimig smulivmun’yglmind sec-re-

tutu, suggcstiuig timat it is takemi up imy cells.
r1�Im is riot sum’pm’ismuig, simice remnoval of

-OH gm’oumps shOuld miot dccu’casc time affinity

of a conipounid to�vau’d cell nncumul)ranes. It

is also mnimpom’tanit. to commmpmui’c \ and X�VIII,

1)Otl1 with mu -t1FL(1H3 at time end of the

iat.cu’uulcimmuin, but XVIII hiavinig only omme

-OH oni the �mimcmiyl m’mng. Although XVIII
caniuiot be elassificd mus �‘eu’v active in

stiummuulmutiiug l)NA symithesis, it is certainly

nmou’e active thmaum V, suggestiuig thmit the less

bulks’ (112(113 group is niot u’cally imimictive
but. pm’oi)mui)Iy .muuses niioim’e i)iuidiumg to alpha-

reccpto in’s. (‘onipoumnd XVI also) causes

a-amnylmise seen’etiomi without stiummulatimig

DNA synthesis, but. ot.hcm’wisc the cou’rclatiomm

is fain’lv close. We hmuve niot vet found a

i’ontipounu(l thin I. will stimiiulatc DNA synthesis

ui//moat stimnulatiuig smulivam’v glauni secretion.
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