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~ ~.iAjOil aIj PR0PIfTM1WS 0±. O'XbU KE~iY, AND RAT GRkITH 1A01M0N

47olowink; .iri tho translat ion of' an nrtialrd by T, i.e
*hilhovca and Vo II. Orsl~hovlohx Ir~titte of k3iologlca.
ond ~i-dionl Suioneoj N,6;.;*P11, 1^oscow, pub).irs~io in

izury), Vol 32, iio 1, 10637. it was 3ubmi.-tted on
C7 iA3 .013.

it lu known that gz'ovith horiionos, iaolatod froma tho pituitnry
0i "i , .. rent s±pocies or anixwilnp dif"Mor in their chioraletl CoiuaAo-
-1tio.n *and In thoir ?hynico-chia1ical, iiuiunoloicn1, and bioloion~l.
-,ro)rtes LT$,and the hormones of Primtes dSA'fcr cspecially

rhn~4r rom th0 sornatotropina of other spocics of aninal.

i.n ti~o present artiaolo data are diven wiych relate tO raleth1,0(l
e&~rparat ion of aomatotropic horroe frmabul at d xce

~'~ri~z t, nd their c oraparat ivo physic 0-chemical and bi ol oio.0i'
rri~tus are 6ivene

actiiod

T!,e erovth 11ornonei vias obtained Xroia tho pitultary o.V a ! ull
~ l~ i.-tilod of Vilhlmri Z7 and thean subjected to 6cl _trAt'on

-. (:olui.m n o phad~ex G-100 at 0-4o 200 ng of: the A.o /0in
,;,- rtill! ne pxraration of bovine 2TG was dilutcl In I nl o1 ?.

Qc~lc acil Rnd _J -laced on a colam (3 x 75 cm) of Sephadex U-100O
Y!Lich was oquilabrated with 0.1 A~ acetic acid, e'raction,- of 5 ".

rroire oluI~od frnm the unlulun. Growth hormorcs r tho rltL11
f**:,r- c.0 th-e 6rcen inariaoset and rat were obtviu±cd ill the followin,

~~ ETranslator's note. ~rbbodfnto fIt
noron,.L- nXi;. uatotropny, .aormon or Cortotrop-'c horDmnnoo-7

20 .Cof.1Laii1c-frozen o'ituita'ry riar !oroiniz7ed In Aasr

4 iz n a solu~uion o f CA(011J'or, pii 7,0-7,2 and the omc~t~unte
* ~ rot ~it 20 raoftha 1ution in the cold vrhild i n6

wcdura A."Il Te axtraut was separated *uy contri u6in% ana
tiL :~i~Ztovia& rinsod with 100 1l of a oa(0iI)2 solution.

.,n '-aucunt Of a :sturatfid - olution of (MIA)2304 1na d' to
-tq rritank# liquid. Prccipitation with arimonhiwa sullt ~~
arioouinth,,e could with 1nin6 fLor an hour. T4.he I~(( P)

1.m - ollectcd by contrifuutions dissol.ved in 20"1o itlo
~:teand dialyzed against distilled wvatcr f.or 4b iioura e &Me~ t~ oltin vambruht to 1L vith "the h1L.; oZ 1 n iiCl and
t r ;rultin6 prec*Iit&te via, ccntriru~cd. Mhu pil of the super-t. ~Rtant liquid was broughtlto 5,5 with the help of 1 n 11a~l andth



,r,,%;!~t viau contrifugede In the zu',urnatarit I-Iqu.1 ta:4viant
of 'ot was dete~'minad and t!he concentration of protoin ir-tni
SOJU4t n wasbou~ht to O.2-;,. a 0,1 solution of' othanol -U,, tc nn
,:n. ;oiientrration of aloolio). oC 5'.; was slowly added to the'. t'

w ib~n4 otirrodo Lie proo,#L;tata was untrilubr4' and j 'i .
r~lu~on 1' thanl u to an arid ooncentration of P"O * L-

to the 3u-arnatant liquid durin6 rapid atirrin6. Tac rci
w.i~ collected by centrifugation, diluted in distille(I water,
.)A 7.0;, and lyo,)hilizod.

Tho resiulting preparatioaa wierpe subjected to 61 ltrt~ .-"n
the cold on a column (2 x 50 cm) of Sephadex G-100, 'ul'tc
with 0.1 il^ acetic acid. 30 %~ of protein, dilutod -13- 1 ml~ of
0.1 A. ac etic acid, was placed in the column and 1'ractionis of b i--.
w.%ro oollocted.

.ectropioraai- was carried out Inl starch 6al by the iriti~iu1
ol .g Aitis in a L,'nulik bufi~er system /7 (.Cor the 6ol: 0.073 o. f
tri~i-buZi'forj 0.005 A citric acid, for electrode vossels. 0.3
boric aoi and 0.06 n NaQjT ) at 46 for 4 hours at a voltnqa oi'
22 V/Qra.

6odiluentation coefficient of the sortAtotro;ifLns was determincd
:ia Khitachi analytic ultrauentrii'uge. Lxperiments wero conducteod

.Lor 1.5 h1ours at a velocity of 50,780 rpm in 0.1 Ui borate bufftzx',
j00 93; concentration of protein was 0.8%.*

,Uiffu.zion coefficient wau determined with the aelQ; of a 4-inko z
analytiu altracantrifuge in a coil for the artificial 2o:!natli.n of I
boundar- at a velocity of 12,590 rpm for 2 hours in 0.1 1. orate
b~ffor,, pli 9.93, w-i'th a concentration of protein of' 0.6;'. ;aluu-
latlun of the value of the diffusion coefficient was carri-'ed cut
ijy the method of aroa and maximum ordinate. *;

-"- '17o express our thanks to i. D~. idlorozlkin for carryinb out the
ax,-)rimonts on analytic ultraoontrifu~,ation.

' 1- and ;-torrminal aidino acids of' bovin3, rat, and monkcy 6.0owthi
hormiones were dtormlnod by the dinitrofluorobenzone and carboxyl-
2ot!URe riotiiod /bW

..,.Uno acid analysis of the nreoaratlons was conducted by ;i
rnctho4d of 110.,cakrian and awssociates S in a Khitachi urnlno acid
aralyzc.

; &rnPles wo- ) drolyzed in 6 n HC1 In vacuum-senlod amyOul -z
f~r24 liours at 110- Trypto~hun was determined notohtmtia..

£/7. Cystinc waa doterminod after oxidation of the liormunie w.th
,,orforiic acid LI.17*
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~ i ~iootA~a.roection of somatotrooins of bullz, 1 iauky ,
-i ra t 2t rabbit antiscrdn to liwfl trouith lormonc -* lan-z

< t vA ;m-ethod of uuelitcrlofly inl a thin layer of a~rtr ua1l27

Xauii CltISOIxm to Iiuwn 6rowthi hormone was obt"-Inod by . '

rlzl'rinlry at tii Lnptituto of L Y.criacntal &;ndocrinolo6 y, vOR

T. 1 bLIoo().). activity of the ireparation.- was dotorminrod -,y
ti-io ti.'ial test Lfi7and by a method, loazod on i~wasurornont o;. t.'-e
-twnslty of inco~rcrtiofl of radioactive prolinc in colla,,CI rof

the .A-In of hypopjArsoctonhized rats J147.

k<'"Ie -ar-.iarynjbcal nothod under other anesthesia. ,,ftcr 12-1",
J,'7S @.'Ltcr thie operation tho Iypo:.).-.YseotonazOd ratz reoeivad dz~lly
. -r 4 d.ays 10 miioro~rans of 6rowvt±'L hormone. 24 'iours aftezl.

], t inj;oction of OOTC ' the r,,ts received in Lfal~ritonoally C -.,lrolinc
on the basis OZ I.5Jicrocuries )or 100 L6 of n- ImlJ w,1 .- ^ter

2)4 iur the ratr, were sacr*'ficad, the tibial bon: vis oxtr'actod,
,.,(:1, war, z;)I int~o qaG.-'ttal plates and stainod wl'Uh 2:/U;

U A~l a oalibrated oyopieco, the width of th-e ncncalcified Ouot.-Lon
of api.,. ysoaa cartila&. was measured.

Ai, reOults of Lvnst-.ng wore subjected to stati.-tioal treatmon

ae.zordinMG to 5;tyudent.

Rasut~ of the IAnvoti,ation

al 'iltratlon of -oinatotropins tirouh i±dxi-0 tlt,
;aratlo.,x vierv aoiearated into two fractions, of xiici onlty on-,

-CZ;:7S.nVd ..,orrione act.-vity (figures 1 a -d 2). Cu' ).L 200 %n of
1)"11 rib m of protoin was obtained which pozso.--ou o~iCt
-Qtivity; out of 30 n~j of tho ethanol fraction of rat and monlicy

302~ Z r m of: active prolvaration, wore obtained from oc"U*i

vuinb -Ioctrophoresis of the liormoritis in sta~rch t~u ono uc-
,onont %wis revealed ( 'IL~ure 61, 'IhiZ testified to t.,e horao~oneity
of the )rep~aratlon-- ob a 1nod. "'oruitotrol1c hurmonos f:rom.. thie

* ~w~iso" ra~ta and. monkeys Iiave a s.lall4r c)o oheretic

~urin neotri~rti~nof' the pre.,,rationo --ne tic2
vrwis rcvueK1--d 'v~a SLd."I)oIntltOu coefficiun'w OZ 3,056' f'or

~L'17.i~i, 2.351, for rionkoy jT, anu 2,2,' for rat -11u,

nr ~c to ev"~to th(! i-Aolecul~r vipi 6htz oAf t..i-'~e

~~~mznt: , vxvo ,iet ui for doterminin, thtidfuincn2uLnu
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.lor t!hc lollo-ain Uata vorn ob ~ain( d: d' U u-'on u Lc~it f
1 l TG wias cqua1",7_ 0 10- , onkey QT( - 6.c. 10-', ~~t
ra.t -7.0 10'm~o

1. ' .%lrto ^ rdt ieP* a
aor~io,;froa .'-Ul t-wut~ Sj~i- loron Aj0A& mnkys at
dox i-10. Th arrvis hovithe hrouh ;phadx ' -0.

aciv frotu tae * h o iok 2-o as

C,_±bO . uu -x.mo ltraix of0C). and th grxyig 2. rrionc2of rat>
_5 o~az £roula of )usill t-orroh mZo uzrmne ti a onoai ru

atvivo ffra3 tin tafusen o.fcet the; of lunc3y &rt;

intiation o (a -ula £roto..,! Lotacto th ncii A £xat~ frk

i'n i tunkc bTri.s Aco dlnt trou Co dc3taio nn Id~e

~~ul ~~rof o TO 0QO) Zroia thesu monl wtL y Mrmnoofriz ,.

data thl ito ooular weight ol 6.oviLh liormiono for the i.-~t;~

v;n.tro.&'Iorobanzcic ind carboxylpepjtida~ ti2 ~r
f t, etorrnirin, :1- and 0-torminal Qalia4o nojldz .; the ~u~Ct)'..>

'~'~.. sLLoJflr o.: rats and 6roon £aarrmost3 coatit~n ~1.~ri

~-~t.ne anon aoids (?LIenylalanino and alcaiinc) uind on,.;~':.. J

llic thie 6rowth 4ormonas oZ rats and greon idarmcsatz tire o2



NOT REPRODUCIBLE
4~t~A ~j~F1C2Th.. .-. A- Cl ratz, and-i,.onkV ;,% ",av

-~ ~ e 1~ ~ ''±I~ a -ore a(cid~ f&'-1~L n~~fL Ln 1 1,,7,

+4

r~'t L~~arc ~J. ..- bvir T~jX; - ionkccy aind -rat,

Q C.o ao Y eiAositiuf (U& 6rrO't.A. ii ) roni.s U.2 LiJr !n:7 v.c Pt t

AWuIOODT aio Knumwcm a/IOO a Kojiac- !/I00. Kon.c.,.
V#A16UM@b -IK avlarww/N l0. Ka OCTATOe.M.Je

7Jhm47,16 25 23 5.65 12 12* 6.9 12 1l1~r3CT1AHH 2,06. 6 7 1,9 4 5 1,98 3 .3
SApnrni~ 8,(K' 24 26 6,9 13 13 6,74 10

of AcnaparHmosaaKwc-bos 10,67 40 35 10,15 25 26 8,88 18 17ATpeoitir 4,90 22 26 4,21 12 13 3,76 b 8
Scpulw 4,83 2.3 22 6,1 19 20 5.04 12 12

19" l~NIM~UM KWgoAM V3,23I 47 51) 13,36 30 33~ 119 20 24AN IlPO1IH 3.51 14 4,92 14 10 4, G 11 9)
o lul 3,3 mi 20) 4,7t 19 IS 3,70 12 11
~AaamH 5,34 30 31 3,8 14 11 3,91 11 14,
f LL1Mi 1,92 4 4 2,8 4 4 1,72 2 2

r Bun 2,8 12 14 5,74 16 9 5,61 10 9
-VMeTHoHNH 2.08 7 7 1,87 4 6 1,70 4 3

)6lxdx ,2 11 3 103 1 3 367 8 7
A.JCAUHH 15,08 61 76107 J 0 41
OPITHP*H 4,34 12 11 5,75 10 7 3,62 G 5
k/OHAu*HK 8,81 27 27 6,0 12 16 5,83 0 9
yTpum~am 1:22 3 --~ I1; t.2 -i

A. Inj'~ ~.:~ (b) dull; ~) .onl~~ & 2oy- ~ ~ .C~ .

nV.S. ) 2ro Tln j ' r

~~~4% &.--oi~.;S cLbuoino~; (u L,.iclnc;

*,D*;~iata'-t roia !i)T37.1 / 10
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Tr.b).o 1 Livus thn results of -An auiino aoid analy.siu ozL t.i: q-
r-,t.Iona obtainod by us, and also data £roia Li for bovine ad .-
"u /57 and data from nflisfeld for rat Ti ZIq7. it oan'b z4cn
o1 Waible 1 t.Lat rat and mrmoset STG have a Tiiilar amino aei

iojuoalo~ition, which differs siniZicantly from the aa inu nid uomno-
ition of bovine growth hormone. A predominance of diuarboxylic

amino aoids and loucine is characteristic for the amino acid com;.o-
ntlon oC all the preparations. Certain deviations betwon our
data and the results obtained by other investigators may be .x-
lained .iost likely by the diverse degree of purity or the re a-

rationC analyzed.

Durin an innunological Invostigation of the isolated Lrowrth
lormonos it was demonstrated that the antiserum to human LTU into: -
aot.d only with marmoset somatotropin. Uere the ln; of 2recii-
tation, formed by the antiserum and green marmosot ;Ti was zortowhat
wack..r than tho line of preciuitation, formed byr antiserum and
hlwuau STG. Consequently the somatotropin of the gron .marraosot "'as
a siilar, but not identical, antigenic structure with the ounmto-
tropin of mauid

Table 2

.1ti4ty oL rovth hornons of bulls, monkeys, and rats based on t o
tibial test and on tho inooration o£ Cl 4-proline in the ,in
collagn of hypophyaoctomized rats.

C~n B =m as wonsm aoioo w 6 xcuSOTHLxr==
.0 i'0WPQn 10*5 7:

B -1K 221*1 258=t=8" 152:=t2
tOemua 231 * 9 272:e8 " 159:t13

•P 'a227* 9 258:t W 157: 8

.'o : (a) 6 animals were used in each test; (b) dormono, 40 miro-r1n
(total dose); (c) Width of tibial cartilage, riLcron6; (d) Ineo.ora-
tion of proline in oollagen, imp/min/5 mg of protein; (e) Control;
(Z) Bull; (g) ilonkey; (H) Rat.

D Data were obtained after administration of 100 microgramz (tcta!
dose) 0f hormones.

As can be seen from Table 2, the resulting preparationa 2ozzess
a hi.h degreo of biological activity. Daily administration of 10
micrograms of a preparation of bovine, monkey, and rat ZTG to hyPo-

6.



.41.- -tomlzcd ratn causeod a~ considerable increase in tho idth
u±' ,q ,hyoilal cartila~e of the tibial. bone arnd Ancreaze~l by 100O,,

Lltenr,-'ty oCV Incorporation of' labeled prolino in tho soki,'n
i:; l~ojn ol 11ypol.)hyoctomized rats.

Conclusions

~irovhiormonos wern obta.-,ned Srom bovinoi, 6roon rmrroat, and
rn't pita-itnrioz by variou-c i-iethoc1s. Thoy vcro hom~rioouz based on
a -4, om ul trr.-cntrifuttion and elctx'o±horesic. Vine zomatotro-

.n rovi the groon nin-io-ot and rats have a simila~r amino -Iold
u ''6o1Lun; phonyjlalanine Is the 14 nd-trnaain acid o'

t')bC.su iior~amfonse Via iaolecular vrolght of rat and grcen m.armocot
-;T~i -q alb rospootively 27,000 and 30000.*

ini spito of zignifioant diffarences In the physico-chemiical
)opreparations of ibovine,, moakey, and rat bro-,th. iorncnos

;xert a a'milar biological action on hypophyseetornizod rats.

Literattiro.

1, Li, C. 11., Firat internat, Congr. A':ndocrinol., Goponliagunp
*75, 1.960.

2. Li, C. Ii... in t1,Le book: 3urvoy of iologioal Proegrazs, vol 4,

3.Lis 0. Ai., 1nL bh-o book: 4-.dvancos in Protoin Chomiztryp
Vol 11, p' 101, Aoad.'A Pross, N. It. , 1056.

4. Knobli, i.'., Greep, Ri. 0., in the book: Raecent Progrosn- In
.iormona Rooparch, vol 15, p 1, Acad. Press, No Yof 1950.

%00 Li. C.o 11,, Ax~poriantlaa 22, 139, 1964.

~ 3.76v 737, 1048.
7o. 1ccnt 1'roexves- in Hormone R~esearch, vol 19,, p 1-34.

a. Li, C. 1U.0 J. B~iol. Chemn., 209,p 133, 1054.
9.) o paecin, D* H., 3tein,, We H., £itoore, L ., Anal. C~Aorn.

30, JA90, 1958.
10. Dcavon, G. 11,., Holiday, I,. R., in tho book: Advanoes In

:rotain Chineiztryp vol 7, p 319., !Lcad. rross, 11. Y., 1052.
711. o -oore, ., JO L Iol. Cliotm., 238, 235, 1963.
12. Ouchtorlony, 0., Arki-'v, Koi, 620, 1, 1940.

13 Tpkff & . Li, C 'SI. In the book: i~thocds iLn iormon
11 ;-oarch, val 2, p 671,, Acad. .'ress, N. Yo, 1962.

14. Cliul!:ova, T. -Lio, Orokhovich, V. N. Vopr. j;Led. kh.'-i

1. Li, 106. I Papkoff, 11o, Soionce, 124, 1202, 1056.
1G. 111tisfld, ,I. Io, 4i:!ucillj, A, S,., WilliA'ms,, D. L., ZteU-e1!r-an,

:;0.6j., A~ntAro ~o4921, 821,p 1964.

7e


