2198643 - 1- | NCREASI NG ENDOGENQUS GROWH HORMONE Thi s invention bel ongs
to the fields of aninmal husbandry and bi ochem stry, and provi des an
i nproved 5 nmet hod of increasing the growh hornon,e---ji_;oncentr,atioq;igggﬁﬁ4
bl ood of economi c aninmals by adm nistering growmh hornone rel easi iglkagt 3
In a superior manner. An inportant part of the recent explosion of resedrCh
in peptide chemistry and the effect of protkfn 10 hornmones on all life
forms has been research in growh hornone. The study of the production of
growm h hornmone in various animals has revealed that a relatively snal
pepti de known as growth ' '

qornnn- rel eg 0..f 2 , a o role in the
production and secretion B > FOHHD .ﬁggk—gggggﬁbcies whi ch

have been studied. Interestingly, endogenous growth hornone rel easing
factor (GRF), is a very gimilar i de . of .the_s i se (GRE has
been sequenced. It is a %{i}g‘ﬁ ggv%f?%@fq.brb%}l&g snéoaglﬁds%ﬁ%lglssl \%M}ma-
speci es, and thesh@ndrichnd bigiokemidtine prptprevidesnadatiogriovedd | known
speci es exgeplnébfohabs 1RRreQQUERF a1 JPowenakbaoh8 EBRCEHt:AMSon in

endogenous GRF's 1s_quite simlar;. indeed,_ bovine GRF.is identical to
caprine GRF. THaeefBlP8di RF FEREAMAE AN]SR RATERLSTETING @R . The
term"growh hessmoger ekeeasithd Fdor (R sSpesedrt Mahgker. to any

pepti de which functions to anre$%§r1he rodgc | on_and releaig ofrgro h
hor nobne in an econom ¢ néﬁnéPP°r Y R oé%ﬁoﬁ§°39§"e' F$FTt @4 ef er
to GRF natural tgspapdhcen pepdideniatsnistrBylandr ther effigctto ofy piriodtdiaal | y

or recontjpanty ¥, RLRGUCEH 211 1ife forms has been research in growth
"

hormone. The study of the production of growth hormone
in various animals has revealed that a relatively small
peptide known as growth hormone releasing factor has a
major role in the production and secretion of growth

wn

hormone in all the species which have been studied.
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Interestingly, endogenous growth hormone releasing
factor (GRF), is a very similar peptide in all of the

n
"y

ecies whose GRF has been sequenced. It is a peptide
cf 43 or 44 amino acids in all known species, and the

~
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cid terminal of the peptide is amidated in all known
ecies except the rat. The sequence of amino acids in

"
o

the various endogenous GRF's 1s quite similar; indeed,

U bovine GRF is identical to caprine GRF.

<

The following nomenclature is used in this
25 document. The term "growth hormone releasing factor"
(GRF) is used to refer to any peptide which functions to
increase the production and release of growth hormone in
an economic mammal. The term "endogenous GRF" is used
to:refer to GRF naturally produced by an animal. In
30 referring to synthetically or recombinantly produced




-2- CGRF's, aninitial is used to indicate the species whose GRF has been

duplicated; e.g., "h" for human, "b" for bovine, etc. Wen a GRF is the
acid form the fact is stated; it is am dated otherw se. The term "anal og"
is 5 used to refer to peptldes whi ch function as GRF's, but have | ess am no

aci ds Rnan the endogenous GRF, or a different sequence. Synthetic GRF's
containing |l ess am no acids than the endogenous GRF are indicated by a
nunber; e.g. "hGRF29" indicates a GRF made up of the 10 first 29 am no
aci ds of human endogenous CRF. The benefit “increasing the growm h hornone
| evel in an econom c mammal is now well established. The nobst conspi cuous
known benefit is the increase in mlKk production by a dairy cow when gromﬂh

h is 15 d t ed efficien

i g5 and sheep HIBE v Aoy batBRAEy E8 FERY Hon thRlolFE HAS oBeeier cpbYesy i n
the literature. GRE baaebeeneduplxcateéffecgs,héh% fior hemaheetheﬁorted I n
O herbsbiRe, ' EaLl 2 onLlioh Ghe4D LRCTRECADPOAITLALC0: 1811 1|

scarce and expen5|ve and el 1eved at no catt Ing trials W th
ei ther agent havetyEedpeth Ipnamifpted pEherdise heTheoWeHnr jepabpg" is

abnormal |y sgal lusédl 86epebes B6ePepLALE SO EN ﬂﬁﬁ@ﬁioﬁdaknd;ﬁffé bhen of
ause of the 2 dIffIC

bt & i ng {he. hobRERGL SSRGS CRRLTanFeaBiEiRt =Btogettys HEF a2ofed been
devoted to the udkfbérenpvséqhencene Synthetiei GRFbsnabataihtngoiéss
extensively StUdgﬁgng;EEigé tR¥h SEne endogenous GRF are indicated by a
. number; e.g. "hGRF29" indicates a GRF made up of the
St 10 first 29 amino acids of human endogenous GRF.
The benefit of increasing the growth hormone
level in an economic mammal-is now well established.
The most conspicuous known benefit is the increase in
milk production by a dairy cow when growth hormone is
15 increased. Improved growth rates and feed efficiency by
pigs and sheep having increased growth hormone levels
have been reported in the literature. The same benefi-
cial effects have not yet been reported in cattle, but
it must be realized that growth hormone and GRF are
.20 still scarce and expensive, and it is believed that no
cattle feeding trials with either agent have yet been
done. For some years the growth rate of abnormally
small children has been increased by direct administra-
tion of growth hormone, at great expense because of the
25 difficulty of obtaining the hormone, and no comparable
amount of study has as yet been devoted to the use of
growth hormone in economic mammals.
The most extensively studied GRF, of course,
is the human. It has been found that the endogenous
30 human GRF peptide can be extensively modified without



I's the human. It has been found that the endogenous 30 human GRF pepti de
can be extensively nodified w thout -3- destroying its effectiveness in
i ncreasing the produc- tion and secretion of growh hornone. Human GRF
anal ogs of 23 to 40 am no acids have been made, in both the anfdated and
acid-termnated forms, and found to be 5 active. Further, various .~
changes have been nmade in the endogenous peptide, such as the interChEﬁge
of histi- dine, 3-nethylhistidine or N-ae2+yltyrosine in place of tyrosine
at the 1l-position of the peptide. Those substances are also effective. 10
It is perhaps not surprising, in viewof the simlarity of the endogenous
GRF's of different species, that they typically are effective across

speci es. FordexbrReYEng ki st effegrivenpstsin clRGraasingdbhiei REPEEG-2,
133-39 (1985) ts6RV\EHd t YatrebieacoougrowtiRméodd! apdhan ORFBANREREganal og
havi ng 40 an1a§ Eélds ;&d a, free aéldhtern1nal h 40 C|€é re active in
rats, Rhesus $bnkayt® FApBPIRO QELEP bavePeeuMadfir ckBAEO™Bs™EI| as in
humans. | n t hambdated ahdappid+tetrhihat®l forpspdanddf8Gnd hotheby the .
pancreas and hy : ni.J i.de e dugced. hy both
or gans. Tﬁe eg%Figgt c§§£€§%§pug§rh%ﬂ§ %#?ﬁﬁﬁggﬁégg %?o u%gggbgﬁhgﬁgn
pancreatic tuendegenouspephideovnsbebnag| thel intasehangat ofhhiatimal

pancreas, as a@hé,aéah?'ézea%ﬂfé{aﬁaﬁﬁeserpﬁaéeeefllg?rasfnéaﬂﬁ _Bea&éng whi ch

I s endogenous. human ere is an,extensive erature_on GRF an

tyrosine at the l-position of the peptide. Those
substances are also effective.

10 It is perhaps not surprising, in view of the C;
similarity of the endogenous GRF's of different species,
that they typically are effective across species. For
example, Kraft et al., Domestic Animal Endocrinology 2,
133-39% (1985) showed that endogenous human GRF and a

15 human GRF analog having 40 amino acids and a free acid
terminal (hGRF40 acid) were active in rats, Rhesus
monkeys, rabbits, sheep, cattle and chickens, as well as

in humans.
In the human, it appears that GRF is produced
20 both by the pancreas and by the hypothalamus. Identical
peptides are produced by both organs. The earliest GRF
work was done with peptide produced by human pancreatic .
tumors, but it has now been clearly shown that the "Ki
normal pancreas, as well as the hypothalamus, produces
25 the same peptide, which is endogenous human GRF.
There is an extensive literature on GRF and
its relationship with the production and secretion of
growth hormone. The following articles are mentioned as
giving an overview, and an entry into the literature.
30



its relationship with the production and secretion of growh hornone. The
ffol lowi ng articles are nentioned as giving an overview, and an entry into
the literature. 30 -4- Ling et al., Ann. Rev. Biochem 54, 403-23 (1985)
Baird et al., Neuroendocrinology 42, 273-76 (1986) Kensinger et al., Fed.
Proc. “45, 280 (1986) Wehrenberg et aI , Endocrinol ogy 114, 1613-16 (1984) 5
Pat ents on synthetic bovine and ovine GRF have recently appeared: Brazeau
et al., US. 4,585, 756, and Bohlen et al., LS. 4, 605,643. The di scovery of
human GRF | ed i mediately to 10 research into its use in growth

hor none-deficient children. Research in GRF to increase growth hornone in
econom c aninmals foll owed soon after. Difficulty and confusion followed. It
was soon | earned thatLihg ebeahornahnankeaL Bbochenh. a@y,sﬁeBFES (1B85)

concentration of gro rgpn rj,ss ap.e

manner. Apparent - Iy?ﬁgﬁggsggrg bnﬁgﬁrggﬁ ELEBTbYGS é?ﬁegglgigggpeam

is pulsatile. The fre&ﬁéﬁé?gaﬁdeﬁnﬁlrtUEELﬂL_HQESeﬁ_vaZSQS(%PBﬁ)age and

frommale to fenal e apgdnieppeiyneet 2120 Enaabahﬂbibg% ifg, degizangd (1984)
a

i ncreases wiih stress. It was soon found ] nirstration of a
single dose of GRF would reliably increase concentration of growth hornone
in the bl oodstream for a shaténperondsphthetibc bovihdaan8ihevimenGRFahaeeof

I ncreased grom¢th8£H€T§ M@ﬁeared: Brazeau et al., U.S. 4,585,756, and
Bohlen et al., U.S. 4,605,643.
The discovery of human GRF led immediately to
gg 10 research into its use in growth hormone-deficient

children. Research in GRF to increase growth hormone in
economic animals followed soon after. Difficulty and
confusion followed.
It was soon learned that, in the normal animal
15 of any species, the concentration of growth hormone in
the bloodstream varies in an episodic manner. Apparent-
ly, the secretion of growth hormone into the bloodstream
is pulsatile. The freduency and amplitude of pulses
varies with age and from male to female and from time to
20 time within the day, and increases with stress. It was
soon found that the administration of a single dose of
, GRF would reliably increase concentration of growth
ot hormone in the bloodstream for a short period of time,
but that the maintenance of increased growth hormone was
25 not a simple matter.’
For example, Vance et al., J. Clin. Endo.
Metab. 60, 370-75 (1985), infused hGRF40 for 6 hours in
normal men, and gave a large bolus injection of GRF

after 5.5 hours of infusion. The total amount of growth
30 hormone released during the experimental period was not



25 not a sinple matter. For exanple, Vance et al., J. Cin. Endo. Metab.
60, 370-75 (1985), infused hGRF40 for 6 hours in normal nen, and gave a

| arge bolus injection of GRF after 5.5 hours of infusion. The total anount
of growth 30 hornone rel eased during the experinental period-was not

-5- different fromcontrol for any dose of GRF, a growth hornone respQpse
to the infusions was obtained, but the responses to the bol us doses were

| essened so that the total was not differSent fromcontrol nen who received
5 only the bolus dose. Vance is typical of nunerous articles which suggest
that the anpunt of growth hornone which a normal aninmal can secrete is in
sonme manner |jimted, and therefore that the admnistration of GRF cannot

increase 10 dkiHeTaRt LT GoTtHP Lot F &dh dsE@fe GRftio @ IFBTPbd- stream
over a rel at inqnormxsuiashgeeriodhy infusidnys Wiy obtdities umitie

declining growth hornone r n GRF adm ni stration i ntlnued
I ncl ude the f]fﬁﬁpo?/ﬂ t‘&qo%[ogl% ac%ses yer8 rlr? Stgba% 6?1 223- 28
(1985), adm mcsttaalr ev:ash(mﬁ: ati ff emeptk from qmmmlemlwpq reahivedren.

G ow h hg égn%ﬁg an initial increase, and 20 response
to a bol us dose at tehe en SHe 4-hour infusion was nar kedly |l ess than in
control men. Vance is typical of numerous articles which

suggest that the amount of growth hormone which a normal
animal can secrete is in some manner limited, and
therefore that the administration .of GRF cannot increase’
10 the total secretion of growth hormone into the blood- ,;;
stream over a relatively extended period of time. '
Further articles showing declining growth
hormone response, as GRF administration is continued,
include the following.
15 .
Gelato et al., J. Clin. Endo. Metab. 61,
223-28 (1985), administered hGRF at 1 mcg/kg-
hr intravenously in adult men. Growth hormone
level fell after an initial increase, and

20 response to a bolus dose at the end of the
4-hour infusion was markedly less than in
control men. )
Losa et al., Acta. Endo. 107, 462-70 [
(1984), infused 100 mcg/hr of hGRF to 11
25 healthy people for periods of 2 or 5 hours.
Plasma growth hormone levels immediately
increased and then fell. The response to a

bolus dose at the end of infusion was less
than the response to an initial bolus. Other
30 patients were given a 50 mcg bolus dose every



Losa et al., Acta. Endo. 107, 462-70 (1984), infused 100 ntg/hr of hGRF to

11 25 heal t hy people for periods of 2 or 5 hours. Plasnma growth
hornone | evels immediately increased and then fell. The response to a bol us
~dose at ,the end of infusion was | ess than the response to an initial bolus.
CIher*sg patients were given a 50 ntg bolus dose every -6- 2

hours, and the growth hornone response fell at each successive dose. Vance
et al., J. din. Invest. 75, 1584- 90 (198%)g-~ adm nistered hGRF40 to 6
normal men 5 at 2 ng/kg-mn for 24 hours, and then admnis- tered a
| ar ge bol us dose. The secretion of growth hornone was increased by the GRF
I nfusi on, but response to the 24-hour bolus was greater in the controls.
The overall 10 ZtMIBts,grm HeHeo rgmovwet wdsoinfomes aressponde efdledd and

control nen. Wehrenbey ;E%ﬂﬂ 613-16 (1984), adm nistered
hGRF to rats at 15 nt hr 0595 our's. %%Tééna growt h hornone rose 15

within 2 hours of the star‘{alts-’re iefF &li-on MﬁOLﬂr@ékﬁt the end

of the infu- sion, theyr t@sd)d:ﬂm rfz%su%méh 0l gasaml @&n Col dman
et al., Res. 32 66A AR |nf uscfl F (source not
st at ed) forQ% ng, g-mln for 24 ours en admlnls-

tered a large bolus dose. The secretion of
growth hormone was increased by the GRF
infusion, but response to the 24-hour bolus
was greater in the controls. The overall
&? 10 total growth hormone was the same in treated
and control men.
Wehrenberg et al., Endo. 114, 1613-16
(1984), administered hGRF to rats at 15 mcg/hr
for 24 hours. Plasma growth hormone rose
15 within 2 hours of the start of infusion, and
fell after 6 hours. At the end of the infu-
sion, the rats did not respond to a bolus dose

of GRF.
Goldman et al., Clin. Res. 32, 266A
20 (1984), infused GRF (source not stated) for 6

hours intravenously in normal men at 10
_ ng/kg-min. All patients showed an increase in
- serum growth hormone, peaking at from 1 to 4
. hours. The level then fell but not as far as
25 control levels. The growth hormone response
to a bolus dose during the infusions was half
as large as a pre-infusion response.
Baile et al., Fed. Proc. 43, 2019 (1984),
injected sheep with 0.065 nmol/kg of GRF
30 (source not stated). The growth hormone




hours intravenously in normal nmen at 10 ng/kg-mn. Al patients showed an
I ncrease in serum growth hornone, peaking at from1l to 4 hours. The | evel
then fell but not as far as 25 control levels. The growh hornone
response to a bolus dose during the infusions was half as large as a

pre-infusion response. Baile et al., Fed. Proc. 43, 2019 (1984), |njegped

sheep with 0.065 nnol/kg of GRF 30 (source not stated). The gréwth
hor none -7- response fell at each inféetion. The sanme result was
obt ai ned at 0.016 nnol/kg. Six- hour intravenous infusions of GRF gave
dose-rel ated responses within 1 hour, but all 5 responses fell by

approxi mately half as the infusion went On the other hand, sone authors

assert that they ﬁ%ﬁ%pﬂ%ﬂnﬁ%}$afEde%%%t+ﬂ%%ﬁté?FectT@?oﬂ?%ﬁn1nlstra- 10

t:on ofdGRF mnthrgguégdwsgt¢pg%née@xaauet%pe ﬁﬁolhﬁ?phzgéﬁary Takanolet
al ., Endo. Japan { 1985 ave 4 aLbL o I ntravenously 15
to normal nen for BrhﬁﬁFEaV ?ﬁp$o*? ﬁoﬁftﬂgaéﬁ*ng?gﬁenous bolus of 2

ncg/ kg. The tot al dgsewrélabedonessenses cdithinny hoeri nbuti ahlwas 4 tines

;gat in & controlr §%%§%$%?@g}fng% g@éﬁg@éﬁafgﬁyo?%gg Lo the final bolus

1nfu51on went on.

Oon the other hand, some authors assert that
they have demonstrated continued effect from administra-
10 tion of GRF, with no indication of exhaustion of the - ;;
pituitary.

Takano et al., Endo. Japan 32, 287-93
(1985), gave 40 mcg/hr of hGRF intravenously
15 . to normal men for 20 hours, and followed with

an intravenous bolus of 2 mcg/kg. The total
growth hormone secreted during the infusion
was 4 times that in a control period, and most
patients responded to the final bolus.

20 Al-Raheem et al., J. An. Sci. 61, (Ab-
stract 113) (1985), infused a number of GRF
analogs intravenously to steers for ‘6 hours.

The plasma growth hormone level increased and -’
remained elevated through the 6-hour period.
25 Thorner et al., N.E.J. Med. 312, 4-9
{1985), gave GRF subcutaneously to grow;h
hormone-deficient children in doses of 1 to 3
mcg/kg, every 3 hours over a period of 6
" months. The patients responded with increased
30 growth hormone levels for the 6-month period.




stract 113) (1985), infused a nunber of GRF anal ogs intravenously to steers
for 6 hours. The plasma growth hornone | evel increased and renai ned

el evat ed t hrough the 6-hour period. 25 Thorner et al., N E. J.
Med. 312, 4-9 (1985), gave GRF subcutaneously to grow h hornone-defi ci ent
Chl|d$§9 in doses of 1 to 3 ntg/kg, every 3 hours over a period of 6

nont hs. The patients responded with increased 30 growt h hor none

| evel s for the 6-nonth period. Thorner etg-al., In Recent Progress in
Hor nrone Research 42, 589-640 (1986), pointed out at page 612 that sone
patients with pancreatic tunors have greatly increased GRF 5

production, which results in |ong-continued abnornmally high production of
growt h hornone. Mosel ey efThwirner] etFado., I0 RetENt3 Priobd®s)s, iadm ni stered

GRF44 (source not st y&dl 10 rilRehSH Ak 55%%1%40' gtl(?%\égno Si%tedd the 10
rate of 3.6 ny/day. onse I'mnish as the
5-day infu- sion \/vento‘-’éina €612 thaj: sm@opamntfsw@@ (1985), gave

ewes injections of hgdnceriic? thawrs havelyreatl ﬂdi@éfsed R eves
responded mnth |ncrease Iasna %@H h-hor mone .and mi |k yiel Petitclerc
R = ohiyt

et al., Therapeutic A Sc i oGS5 ngfﬁp05|un1why
29-30, 1985, ME.D. Sabnoﬂmumry hi4h pEFoduction of growth hormone.

' Moseley et al., J. Endo. 104, 433-39
(1985), administered GRF44 (source not stated)
to steers for 5 days, intravenously, at the
&; 10 rate of 3.6 mg/day. The growth hormone
response did not diminish as the 5-day infu-

sion went on. _
Hart et al., J. Endo. 105, 189-96 (1985),
gave ewes injections of hGRF every 2 hours for
15 4 days. ‘The ewes responded with increased
plasma growth hormone and milk yield.
Petitclerc et al., Therapeutic Agents
Produced by Genetic Engineering, symposium
May 29-30, 1985, M.E.D.S.I., Paris, 343-58,
20 administered intravenous doses of GRF (source

not stated) twice a day for 10 days to dairy
cows. The dose was 0.2 nmol/kg per dose.

&#ﬁ Growth hormone response was observed at each
dose and milk yield increased by 4.8%. In
25 another experiment, hGRF or hGRF29 was inject-

ed intravenously at the same dose every 4
hours for 10 days, and milk yield increases of
19.6% and 16.1% were observed.



20 adm ni stered i ntravenous doses of GRF (source not stated) twice a
day for 10 days to dairy cows. The dose was 0.2 nnol/kg per dose. Gowth
hor nrone response was observed at each dose and mlk yield increased by

4.8% In 25 anot her experinent, hGRF or hGRF29 was inject- ed
I ntravenously at the sane dose every 4 hours for 10 days, and mlk yjékg
I ncreases of 19.6% and 16. 1% wer e observed. -9- The literature of F

i ndi cates a wi despread belief that contiffTous adnministration of GRF is |ess
effective than periodic or pulsatile adm nistration. For exanple, Cark et
al ., Nature 314, 281-83 (1985) 5 gave hGRF29 to female rats, as a

conti nuous infusion at I, / 8 puls er y of 1
ncg each. The treat nment 1% %@%turﬁugggpg&yf?%ﬁ%e%ﬁe wﬁisessp%ﬁagﬁ
recei ved t he bedliedd ttﬂxﬁes:mﬁmﬂuotusd aldm.mammatg.mwtdf &RF g.rs)\ﬂttelsd’lor none
content in tr;% Cﬁﬂ fXaIale:enUHl%e ot S8 g{ Jh.the

osed ani_ma N

conti nuously In the litefrature, ravenous ‘and

subcut aneous Fa¥riexaspde.i &4 adk &t 3Ha w @¥d ~ESnfd3&on of those
net hods &f adEvil 3RO FeméAld rh&s, 3% iahidotiaTlowdd TifFullicH iad), is in

UL DL N Y s L DR
when given seach.anahes [breatmentise wegiev eontrimede rfors |12 dHys .i ntThenasal
dose was BOOrEREP%hich received the pulsed doses exhibited increased
growth and growth hormdne content in the pituitary.
10 Those responses were not seen in the continuously dosed
animals..

In the literature, both intravenous and
subcutaneous administration of GRF have been used. One
comparison of those methods of administration, as well

15 | as intranasal administration, is in Thorner et al.,
Recent Progress in Hormone Research 42, 621-23 (1986).
Thorner administered hGRF40, and observed that 30-fold
more GRF was needed when givep subcutaneously than when

given intravenously. The intranasal dose was 300 times
20 the intravenous dose.
Others, on the other hand, have published work
indicating that subcutaneous and intravenous administra-
tion have more closely comparable results. For example, ‘;;
McCutcheon et al., J. Dairy Sci. 67, 288-96 (1984),
25 reported that the growth hormone response of 1 mg of
hGRF29, administered subcutaneously to cows, was about
one third the response of the same dose, administered

intravenously. McCutcheon was confirmed by Johke et
al., Endo. Japan 31, 55-61 (1984), who found that the
30 growth hormone response of subcutaneously administered




20 the intravenous dose. O hers, on the other hand, have published work
L ndi cating that subcutaneous and intravenous adm nistra- tion have nore

cl osely conparable results. For exanple, MCutcheon et al., J. Dairy Sci
67, 288-96 (1984), 25 reported that the growth hornone response of 1 ng
of h 9, "adm ni stered subcutaneously to cows, was about one third the

response of the sane dose, administered inti8venously. MCutcheon was
confirnmed by Johke et al., Endo. Japan 31, 55-61 (1984), who found that the
30 growt h hornone response of subcutaneously adm nistered hGRF in
cattle was 37% of _the response to an_intravenous adm ni stratiaon. Thus, the

general teachi ngG¥ tife 93teliiA® Dt EE Faet REEPPRESNES 3% ST SPIR%hod

of administra- admibli¥traciddsavenous, and that nost scientists have found
conti huious. adm i strat ; on HHE nothoSEnEEeL ERACHIRG: 020308 tiped ature
adm ni stration bas GREenisitht | thdatodeeprofethedi fetdvdnN s admdlrd s thta -
hor mone. conBent FHOPoR A THTRE of 3 ERBhOAPE LNl HEP CHe Con Db hesihg
adm ni s- teringian advisable wormadmindsteyrGRFhihoanpod satlides magrfeact or to
cconon cal 1y oi B Arehersies GAriie "o aPaceRREbRUBRE 8T B Uoe
econoni ¢ nmanmal acgepded .l y Whdrevcaitimeounsadhinhsyrptibar hed been
used, it has been by the intravenous route.
10 The present invention provides a method of
- increasing endogenous growth hormone concentration in
the blood of an eccnomic mammal which comprises adminis-
tering an effective amount of a growth hormone releasing
factor to the animal subcutaneously in a substantially
15 continuous manner for an economically significant period
of time. TThe ammaceh o padfesddy {6 G 12wy fday.

The present invention is of use in economic
mammals generally, of which the mcst highly preferred
arimal is the dairy cow. BRovines, or cattle, constitute

20 the most preferred class of mammals, and cattle and pigs
are also a preferredé class. Cattle, pigs and sheep are
a third preferred class. The invention is also of use
. in other economic mammals, including goats, camels,
horses and the like, but use in such animals is of less
25 immediate importance.

As was explained above, GRF from one species
will increase growth hormone in other species. Accord-
ingly, in practicing this invention, one need not use
only GRF of the species being treated. It is preferred

30 to administer GRF of the same species - for example, to



animal is the dairy cow. Bovines, or cattle, constitute 20 the nost
preferred class of mammals, and cattle and pigs are also a preferred cl ass.
Cattle, pigs and sheep are a third preferred class. The invention is al so
of use in other econonmic nmanmals, inctuding goats, canels, horses and the
i ke, but use in such animals is of |ess 25 i mredi at e inportance. A3 Was
expl ai ned above, GRF from one species w_| increase growh hornone in ¢6ther
speci es. Accord- ingly, in practicing Fﬂﬁs i nvention, one need not use only
GRF of the species being treated. It is preferred 30 to adm ni ster GRF of
t he sane species - for exanple to adm.ni ster ovine GRF to sheep.

However, the Jgngfi d NS, DRAALe b YT ol

manmal i an Specl es IS adm n| 0 any "econom ¢ HmEMA exanp e

human GRF naythee igiventian piigsl bﬁ\é@}d-‘-é@-rnéﬁi othean GRE e mnycRrRmgalian gi ven
to sheep or Rigkoid¥rid NI SEr e B By e diidnlil® rimnideep. Feyd so

forth, according to econ consi derati,ons or conve- nience, wth
confi dence t 16% gﬂ%‘ﬁnc GRE mAY e SHven &P BI9S hSIRRIHed. 10
O course Catitdad a&msln‘fzremmmm bar@nzerm;o heerebr lpiigst is nuch nore

practical to ar eticall econbl ant met s. Both
synthetic an °rr¢§5fﬁ) dr%n?‘y# {)%cﬁjcﬁ%er{y %—t es"'n".ars haw Caor}%gsn_ tional and
numer ous typeonith CRRdesding: dip mce:pmm;d: ronsidegratiions g agrsrePat ent s

4, 585, 756 a”%ferﬁﬂe? GAXH Yorfr icimid a&Hé&f‘ He BIREHNC S X¥hd Ngnwe ect . 1t

has been shown not only the conpl et
tion will be obtalned.

10 Of course, GRF isolated from animal organs may
be used, but it is much more practical to prepare it
synthetically or by recombinant methods. Both synthetic
and recombinant production of peptides are now conven-
tional and numerous types of GRF have been prepared ‘

15 thereby. See U.$. Patents 4,585,756 and 4,605,643 for a
compilation of references on the subject.

It has been shown that not only the complete
GRF's, but also many analogs of GRF, are effective to
increase the production and release of growth hormone.

20 For example, the 23, 27, 29, 30, 31, 34, 37 and 40-amino
acid analogs of human GRF have all been made and found
to be effective. However, the first 29 amino acids
appear to provide most of the activity. Further, both c;;
amidated and acid-terminated analogs and complete GRF's

25 have been shown to be effective.

Accordingly, it is believed to be common
knowledge in the art that complete GRF's, and GRF
analogs, in both amidated and acid-terminated forms,
will increase growth hormone in the homologous species

30 and in other species as well. Thus, in the practice of



GRF' s, but al so many anal ogs of GRF, are effective to increase the
production and rel ease of growth hornone. 20 For exanple, the 23, 27, 29,
30, 31, 34, 37 and 40-anm no acid anal ogs of human GRF have all been nade
and found to be effective. However, the first 29 anino acids appear to
proviﬂgjnnét of the activity. Further, both am dated and aci d-term nated
anal ogs and conplete GRF's 25 have been shown to be effective.
Accordingly, it is believed to be common kn\Q;KMe in the art that conplete

GRF' s, and GRF anal ogs, in both am dated andacid-term nated forns, wl|
I ncrease grow h hornmone in the honol ogous species 30 and in other species
as well. Thus, in the practice of -12- this invention, the term"growth.

hor none rel easi Ng:Haet Glvdrdion, 1thd! St o 'Mﬁlﬁ%@&dor{@@@ﬂéé’ﬁr@':' s, and
all effective analqg;}of t hose GRF' s, _in both am dated and acid forns.

Those of skill irf3FPBr{CREbW IS MRS &9 ddiiiiide ik ManmAl A GRE' S and
how to titrate themdlogil afiffegiivg dndioodg¥ GREHose@RE st hih @dthum resul t

in a given species,. . ssence. ..o | nveqtion i 1nistration.
substantially con |ln%ar¢}§%£rra§h¥eﬁcjf%r§°%éo’nge%é Sleoc?“i(f‘e}&qojf Jfr} r%é %}1' pﬁgcw
term "subst arfi i allow contienaanize e fiffeaitivel mndlsigst iand ihown tarictrate ch
mai ntai ns a subst Ifddey FONStARter s GRF b tdisedivbat "rﬁ?hn |t
is possible to ob?g%n su,bstant_iggl Iey C n,tel nuf- ous adn‘%}ﬁcl' sliratklf%nﬁ{%/l requent
pul ses of GRF. SiFRSMkthdn: gLyen SReLeF- GRF in the body is quite short -

48 m nut es The essence of the invention is administration
in a substantially continuous manner for a long period
\ v 10 of time. By the term "substantially continuous" is
meant administration in a manner which maintains a
substantially constant level of GRF in the treated
animal. It is possible to obtain substantially continu-
ous administration by frequent pulses of GRF. Since the
15 half-life of GRF in the body is quite short - 48 minutes
in man - pulsatile administration must be very frequent
if its effect is to be substantially continuous. For
example, GRF could be administered pulse-wise, at
intervals in the range of 15 minutes or less, within the
20 concept of the present-invention. Pulses at intervals
of more than about 30 minutes would undoubtedly fail to
produce a substantially continuous effect.
LJ It is preferred, however, to administer GRF in
the present invention by means which as closely as '
25 possible approximate truly continuous administration.
The most preferred method of administration is by means
of an implanted osmotic or mechanical pump, or an
implanted diffusion device which allows the GRF peptide
to escape into the body, essentially one molecule at a
30 time.



in man - pulsatile admnistration nust be very frequent if its effect is to
be substantially continuous. For exanple, GRF could be adm nistered

pul se-wi se, at intervals in the range of 15 mnutes or less, within the 20
concept of the present invention. Pulses at intervals of nore-than about
30 m nutes woul d undoubtedly fail to produce a substantially contihuog§‘
effect. It is preferred, however, to admnister GRF in the present -

i nvention by nmeans which as closely as 2B3- possi ble approxinmate truly
continuous adm nistration. The nost preferred nethod of adm nistration is
by neans of an inplanted osnotic or nechanical punp, or an inplanted

di ffusi on device which allows the GRF peptide to escape into the body,
essentially one nol eculBhetinvegution i defined. ashin¢inding obhes defined

?s itnﬁl udi ng é&i@#&fé&f&ﬁ%&z@{%@%ﬁh £3% éz?@@éhfiﬁ%@ﬂ%%iéh?fﬂ?&ﬁfﬁf?t IG?QF
engthy periaod of tine. s_phrase_ i s_npan e admnistratjon o
for a period YTRIHHRE Q%’F\’ggl%rﬂ)tg B h BY (RIS RIEATE IR MFART o ner easi ng

gr owt h hor nonsdriibtistesa eionlanf . GRPsfoprefpesrddd , o fidtime sIond i emoadh CRF i S

the case bf daiTS e pERiRS pinErit iRL RERTRd oxoden HorfSRE” & 11
conti nued t hrkrggres evident perMest @referablyn. adminiseratien obf aGREef
ani mal , adm nj $tEGte O d® Wik MG AR Vo DL€ OO | E1 Or 44 48 WRAthm 4 1€ 97 OWi Ng
or the fini Shll.:pge.St 3 'oer Oefx;rtt];lg,m :{galtlzrfe ng:a;[tsuer aééogéiry cattle, admin-
istration would most preferably be continued throughout
10 a period eof lactation. 1In the case of a beef animal, o {;
administration would preferably be continued throughout
the growing or the finishing stage of the animal's
maturation.
Thus, the most preferred period of time for
15 use of the invention is at least about 90 days. Another
preferred period of time is at least about 30 days,
since, it is believed, that period of time will always
be long enough for the effect of GRF to become evident
and create an economic benefit in the treated animal.
20 It is believed that administration of GRF in the present
invention should always be continued for at least 13
days, in order to assure that the benefit of the inven- .
tion is obtained. W
The specific benefit of the invention is
25 described as increased growth hormone in the blood of
the treated mammal. It appears that growth hormone does
not become effective in the body until it is secreted
from the producing glands and circulates in the blood-
stream. Thus, the benefit of the present invention is
30 stated in terms of growth hormone in the bloodstream,



Thus, the nost preferred period of tinme for 15 use of the invention is at
l east about 90 days. Another preferred period of tinme is at |east about 30

days, since, it is believed, that period of time will always be | ong enough
for the effect.-of GRF to becone evident and create an econom c benefit in
the treated animal. 20 It is believed that administration of GRF in the

present” i nvention should al ways be continued for at |east 13 days, in order
to assure that the benefit of the inven- ti-qa-4d s obtained. The specific
benefit of the invention is 25 described as increased gromh hornone in
the blood of the treated mammal . It appears that growth hornone does not
becone effective in the body until it is secreted fromthe producing gl ands
and circul ates i Fathermtded igt teams ofhddhe e eh@roductdfon o gnssdhit
invention is 30 pothiied in terns of growth horrmone in the bl oodstream

-14- rather than 1n terns of the nere production of growth hornone. The

mechani cs of adni ni steri ng TORFMEFhaRd ofr & AGBISH U6 1R &&Ft iRt i on may
be acconplished ipraetivey oftthe priesent Havieentiicde maBy bee adidomipad shed@ in
conveni ent vaql une r%;erablﬁékn maégg, %gﬁaj ecte% S utagggysl with a
mechani cal pUhp. h ¥5¥¥iss Fysdls R ‘@p@\aé’ti g % Kown
bel ow, and are awainveEnient veolune)epreffediabilor dm watees. afld ifjastctiesd 10
necessary is a pesrdﬂi:%?d&tr{e\bu%fl | XAt 2e Hetnddant Bampk! N su A Planfpd Wit Nt
| ocation. The same effect 1s btalneg cetuitich % n&k :
used in the operating examples shown below, and are
available in a number of different types. All that is
(L 10 necessary is a permanently affixed needle under the skin
- in any convenient location. The same effect is obtained
with an implanted battery - or chemically - driven pump,
which is installed permanently under the animal's skin.
A rather convenient slow-release form of GRF
1S5 can be obtained by preparing a formulation of the
peptide in an oil-wax mixture. Similar formulations
were taught many years ago, as by U.S. 2,493,202, for
the administration of penicillin. Davis et al.,
J. Dairy Sci. 66, 1980-82 (1983), shows the administra-
20 tion of growth hormone to sheep in an oil-wax composi-

tion. Such compositions, in general, comprise in the
range of 5-10% wax in a vegetable o0il. Suitable waxes
-&5; include carnauba wax, beeswax and the like, and the most
commonly used oils are peanut or sesame 0il. The
25 concentration of GRF in the formulation, and the amount
of formulation to inject, of course, are readily calcu-
lated from the desired daily dose of GRF.
Further, GRF may be administered in the
practice of this invention in the form of microcapsules.
30 The microencapsulation of drugs and other substances has
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publications of Damon Corporatlon, such as U.S. Patents
4,352,883 and 4,409,331.

Polylactic and polyglycolic acids have been
used to form microcapsules. U.S. Patents 4,479,911 and
PCT Publication 83/03061.

Perhaps the most widely used type of
microcapsules are those comprising cellulose esters such
as cellulose acetate or butyrate. Typical publications
include U.S. Patents 3,954,678 and 3,859,228 and British
Patent 1,297,476.

A further, particularly convenient method of
administration is by méans of a diffusion-driven im-
plantable device. Such devices are now in extremély
wide use in feedlot cattle, usualiy'to administer a
steroid. The concept is to mingle the active ingredient
with a polymer in which the peptide is soluble, and to
rely on diffusion of the peptide through the polymer to
achieve the desired release rate. Compositions designed
for making diffusion implants for peptides have been
recently described. U.S. Patent 4,452,775 describes a
matrix composed of cholesterol with appropriate binding

which is installed

Suitable
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4,352,883 and 4, 409, 331. Polylactic and polyglycolic acids have been used
to formmcrocapsules. U S Patents 4,479,911 and PCT Publication 83/03061.
15 Per haps the nost w dely used type of m crocapsul es are those
conprising cellul ose esters such as cellul ose acetate or butyrate. Typical
publications include U S. Patents 3,954,678 and 3,859,228 and British
Patent 1, 297,476. 20 A further, particularly conveni ent nethod
of adm nistration is by nmeans of a diffusieké<€riven im plantable device.
Such devices are now in extrenely wide use in feedl ot cattle, usually to
adm nister a steroid. The concept is to mngle the active ingredient 25
with a polyner in which the peptide is sol ubl and to rely on diffusion of

e

the peptide thr RRfh 1HRTICATIRG 2ERcHi eVl § heP Rt el 725 238 taaghes a
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U S. Patent 4, 5263:038r{eaches a hydrogel -form ng polyner which is said to

rel ease GRF,ganobng other pepfq g‘?‘i‘f{&d"? réld aple @P%Qﬁ%ﬂ?l& er. 5

Still further, the use of osno| y-driven punps In ve nary pharmacy is
now wi despread. PHIBRriR R ESTINA5H RBAPAGY | bh BV ivteepBIradonsiRucti ng

osmol al i ty- povergpgrelexitas, HUEd EeMpeastidy De NSEEd | for constructing
osmolality-powered devices. Such devices may be used in
the practice of the present invention. 1In general, such
Y 10 devices use a semipermeable membrane to separate a
) reservoir of active ingredient from the body and to
control the rate of release of active ingredient.
The beneficial increase of growth hormone,
which is the benefit of the present invention, is
15  brought about by administering an effective growth
hormone~-increasing amount of GRF to the animal. In
general, effective amounts of GRF are in the range from
about 0.5 to about 3 mg/day for sheep, goats or pigs,
and in the range from about 3 to about 12 mg/day for
20 cattle. The doses and dose ranges are discussed in this
document in terms of the daily dose, but the reader must
_ understand ‘that the daily dose is to be administered
(s ~ substantially continuously throughout the 24 hours.
More preferred dose ranges are from about 1 to about 2
25 mg of GRF per day for sheep, pigs or goats, and from
about 4 to about 8 mg/day for cattle. The knowledgeable
reader will understand that research in GRF is still
intense, and more potent GRF analogs may well be discov-
ered. The preferred doses of more potent analogs, of
30 course, will be smaller than those stated here. The



the practice of the present invention. In general, such 10 devices use a -

sem per neabl e nenbrane to separate a reservoir of active ingredient from
the body and to control the rate of rel ease of active ingredient. The
beneficial increase of growh hornone, which is the benefit of ‘the present

I nvention, is 15 brought about by administering an effective growthy,-
hor none-i ncreasi ng anount of GRF to thejgainmal. |In general, effective hig
anounts of GRF are in the range fromabout 0.5 to about 3 ng/day for sheep,
goats or pigs, and in the range from about 3 to about 12 ng/day for 20
cattle. The doses and dose ranges are discussed in this docunent in terns
of the daiIymdssebeheflthalrdaéerfamsa gmdenshandanhauluh&awy kitthose is to
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The knowl edgeqll epkeeechelibledinderivand LhpkrifReaRECarkn sl ity Still
i ntense, _and nore potent CGRF _anal ogs nm e . discov- ered. The

preferref do§é§r8Fen8P€1$BFeﬁFFaQSFSg§a¥6F SGd &8@r§§e RPtATyE 808 or
than those spakedakere. The -17- nost beneficial dose for a given

animal will vary wth bb1 30 ﬁ 55 st%te gf healthland ri shment, the
desired gromh rate or é 8?& T RREERE P&eﬁFaPP &5t © F to be used.
Trivial expepresent anwentddnt dsSgtiivenate wassures tBRE ¢heereaﬁe$ and find

the optinmm ¢g3¢yPEhad@¥%tands the invention and the manner in which
10 it is carried out.

Example 1

The animals in this experiment were Hereford

15 steers weighing about 600 1lb each. There were 4 steers
per treatment. The animals were acclimated thmetaho-
lism crates, and were cannulated with Sllastlc'cannulae
in 1 jugular vein, and subcutaneously over the ribs.
Four animals each were infused subcutaneously with 6

20 mg/day and 12 mg/day of hGRF, obtained from recombinant
syntheéis, which differed from the natural peptide in
having serine in place of methionine at position 27.
The third group of 4 steers were infused with physio-
logical saline only.

25 The infusions were continued for 13 days.
There was a control period of 5 days before infusion
began. The animals were fed 12 lb/day of a high energy,
high-protein corn-based ration, in 2 equal feedings
about 12 hours apart.



The foll ow ng operating exanple of the present invention is given to assure
that the reader fully understands the invention and the manner in which 10
it is carried out. Exanple 1 The animals in this experinent were Hereford
15 steers wej.ghi ng about 600 I b each. There were 4 steers per treatnent.
The anjfral s were acclimated to netabo- |lismcrates, and were cannul at ed
with SiTastic (RT.M cannulae in 1 jugular vein, and subcutaneously over
the ribs. Four animals each were infused supgutaneously with 6 20 ng/ day
and 12 ng/day of hGRF, obtained fromreconbi nant synthesis, which differed
fromthe natural peptide in having serine in place of nethionine at
position 27. The third group of 4 steers were infused with physio- | ogical
saline only. 25 Bldbd sahpiesnsevertakent fromdedch dBimaysinThere

trol b fed
12 1b/day of a hid d‘%ﬁ‘férén‘géysz 55‘“%? o} (SHOLEY FOE0r FOCsAd, FosandBLs 1
f eedi ngs™ about 1§hﬁﬁﬁl¥ %%E?F ee EP@od Sampl tageae cemeinuednfercd AAY nal

in the nDrnlngs aﬁtéﬁnﬁhéseﬁ@06£|Ynﬁﬁéﬁ%nto e Bléaanésﬁgﬁé@r&éyeafter
feeding. Sa ng was. conténue for i nfusion

9 % Sfter t€§ en Thg
bl ood sanpl e grarintasd, ff z%ﬁngﬁﬁ TEh rl?%ﬁe e RPTRR BrSshBehrzge
anal yzed for bovior povihé dgoowbhechormbdmd. uri ne was al so col |l ected

throughout the experinent ap,pefiof; 804,101 47 :0P Pl " PRESuERSHE! Effe
experimental period and total urinary nitrogen excreted
was measured and reported in the follbwing table. The
\ 10 reduced urinary nitrogen in the treated animals shows
that they retained more protein than did the controls.
The growth hormone results are reported in
Table I as means of all of the analees run, averaging
the pre- and post-feeding assays on each day. Some of
15 the animals on 6 mg/day of GRF lost their bleeding
cannulae toward the end of the experiment, and the later
results for those animals are based on only a few
results. The data are reported as ng/ml.



was neasured and reported in the follow ng table. The 10 reduced urinary'Q
nitrogen in the treated animal s shows that they retained nore protein than -
did the controls. The growth hornone results are reported in Table | as

means of all of the analyses run, averaging the pre- and post-feeding

assays on each day. Some of 15 the animals on 6 ng/day of GRF |lost their

bl eedi ng cannul ae toward the end of thglg&perinent, and the later results

for those animals are based on only a féw results. The data are reported as

ng/ m . -19- Table | Plasma G owth Hormone, ng/m 5 Rel .
Cont r ol GRF GRF Hours 6ng/ day
12ng/ day -16 20.1 ¥rle 1 10.5 Start Infusion 10
5 4.4 25.7 - 1Z.8 28 5.8
15.8 32.1 52 10. 8 23.9 20.9 76
4.2 16.7 2P1ash30 Growth Horkloné, ng/ml 18.0
25.3 15 124 6.5 13.5 16.°1 148
7.6 13.0 22.3 172 8.7 25.7
22.2 1955 Rel. 9.0 Control20. 6 GRF 40.1 220 GRF 5.4
19.0 4 20 244 18.2
6
268 Rt 21.1 by oy 1zi%yday
-16 20.1 16.0 10.5
Start Infusion
10 5 4.4 25.7 14.8 -
28 5.8 15.8 32.1 s
52 10.8 23.9 20.9
76 4.2 16.7 25.7
100 15.4 18.0 25.3
15 124 6.5 13.5 16.1
148 7.6 : 13.0 22.3
172 8.7 25.7 22.2
195 9.0 20.6 40.1
220 5.4 19.0 41.4
20 244 5.0 35.0 18.2
268 10.9 21.1 ‘ 41.2
292 8.0 8.8 30.9
Sstop Infusion \i;
318 6.8 23.4

25 336 12.9 21.0



292 : 8.0 ' 8.8 30.9 Stop Infusion 318

6.8 23.4 25 336 12.9

21.0 -20- Urinary Nitrogen, g/day Rel. Cont r ol GRF

GRF Hours . ) 6ny/ day 12ng/ day 5 -60 68. 7
69.2 ;% 69.5 96 69. 4 63. 2 64.3 192

71.4 62.9 61.4 312 71.1 65. 2

61.3 10 0-312 70. 4 63. 0" 62. 4 -21- % C

L M S * CLAIM5S 1. A nethod of increasing endogenous growth

hor nrone concentration in the blood of an econom ¢ mamma whi ch conpri ses
adm ni stering an effective anmuntyof, Nit 1{1' dmpe releasing factor
to the animal subcuta- neously i uous nmanner us
herein defined for an econom cally significant period of tines 2. A nethod

of Claim1l wherei pdhe manmal gsntrdOVi ne, a gr or a sheep. &iF

3. A nethod of CI:I_Iglilrn;Z wherei'n the mamal issm da 12ma/da
5 —_ Smg/day 12mg/day

-60 68.7 69.2 69.5

- 96 69.4 63.2 64.3

192 71.4 62.9 61.4

312 71.1 65.2 61.3

10 0=-312 70.4 63.9 62.4

A



a dairy cow 4. A method of any one of Clains 1 to 3 wherein the growh

hor none rel easing factor is identical to the mammal 's endogenous growt h
hormone releasing 15 factor. 5. A nethod of Claim4 wherein the growh

hor nmone rel easing factor is bovine growth hornone releaS|ng factor 6 A
met hod according to any one of the 20 reced Ing crai \npunt
of growth hornone releasing factor is ¢ n16 to netho
according to any one of the preceding clains V\heﬁmlmlﬂinﬂﬂmumc

adm nistration is at |least 30 days. 25 accordi ng
to any one of the preceding clains wherein the time of admnistration is at
| east 90 days. 9. A net hod accordin%éf M ny one of the preceding clains

vvhere: n tlhe time of adn nistnmetheod ¢5 BAcrekbinggeadbgamiagesaiwtine Cas tursim
mmual S |

/
©rmone concentration in the blood of an economic mammal/ et

which comprises administering an effective amount of a
5 growth hormone releasing factor to the animal subcuta-

neously in a substantially continuous m5ﬁh2?22b§”§£“

economically significaﬁt period of time, as hewun olufomed.

2. A method of Claim 1 wherein the mammal is
a bovine, a pig or a sheep.

10 3. A method of Claim 2 wherein the mammal is
a dairy cow.

4. A method of any one of Claims 1 to 3
wherein the growth hormone releasing factor is identical
to the mammal's endogenous growth hormone releasing

i5 factor.

5. A method cf Claim 4 wherein the growth
hormone releasing factor is bovine growth hormone
releasing factoer.

6. A method according to any one of thes

20 preceding claims wherein the amount of growth hcrmcne

leasing factor is from abewt 6 to abouw?® 12 mg/day.

7. A method according tc any one of the
preceding claims wherein the time of administraticn
at leas; apsdt 30 days.

25 8. A method according to any one of the
preceding claims wherein the time of administration is
at least‘gbaff 90 days.

9. A method according to any one of the
preceding claims wherein the time of administration is

30 throughout a stage of the mammal's life, «: heein depumt.
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