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Measurem ent of biological activity of somatotropin 

in hypophysectomized rats 
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A肛u： To d~ lop a method for Ⅱ 砌匝I舶蜘 t of 

biological activity of  lecombinam D 一derived 

solmtonv~ (衄 I)． METHODS：1be effects of 

v~／illg the 10Il ， 羽u即 aad pefi0d of 

Nminifo'N on of GH．the sex of test—anlm—alg On the 

biologicall~pomes，bodyweigbt gain(BWG)，and 

dbial ep~hysealwidth(Ⅱ )，of p0曲ys∞咖血捌  

(Hypox)rats oanpa~ ，Ie印ec Iy． 4-d 

FWG．6-dF G．aad6-d11巳W carried otR 

simultaneously in the s蛳 group of H rats to 

dctelmi~ thebiopotmcy ofGHVreVam~ s accord~  

to al~allel line bicassay(6-ooint assay)． 1befinal 

result wag ebo sea fman the test which had smaller 

values for the index of eci ( )and the aI 功 

rate of fidueial limits (AR凡 ) than 妇 tests． 

RESULTS：No siga~aeamdiffammcesinthe sD0nses 

between male and female rats．between aad kn． 

咄 daily and twice daily iniecaons of 姗  

found． BtittheF G andTEW ofHylx~x ratsinieeted 

with0．O and 0．135IU·d一 of 蜘 for 6 d 

significantly greaterthanthatfor4 d． Both4-d WG 

test and 6-d FWG test in the nmge fman 0．020 协 

0．5∞ ⅡJ·d一 hadvaluesfor^=0．0660 and0．1747． 

aadfor r=0．舢 and 0．9篮 7．respectively． Three 

estimates of GH qⅪra血咀 衄 删 with the 

Iutemaaonal Standard for samaoeopm (巧 噩{)， 

4．6132， 3+9829， and 4．8023 ~U／ampode。 

obtained separatelyfman 4-dF G test．6d F G test 

and6-d11BW test． Andtheiesultfman6-dF G test 

wag repoa~ finally becauseit had锄 ll盯 valuesfor 

aadAR凡 (0．0608 aad 37．9O7 ％)than o血盯 two 

tests． C0NCLUS10N：Both B． G test and 1EW 

test can be canied  out fftmultmmomly in the s蛳  
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group of Hylx~x rats． 6-d BW G test seemed to be 

㈣ suitable fbr pomaey de0mmmti~ of 删  

咖 than 4-dBW G test枷 6-dⅡ  test． 

The whole procedures for body weight gain 

(BWG)test and tibial epiphyseal width(删 )test 

were described in Ellmpean PharmacopeiaL (EP)and 

wgre widely used to measure the biological activity of 

GH preparationsL ， 
． 1 eBWG test andTEW testin 

theEP ale separateto use． The number ofinjecfion 

and the range of doses of GH preparations in these 2 

methods are also different． In order to save the 

hypophysectomized(Hypox)rats that are not easy to 

prepare， and to make the successful rate of the 

experiment higher．an attemptto carry out both BW G 

test and TEW test for detennirfing the biopotency of 

GH in the Salile group ofHypox rats wasmade，which 

has not been reported in previous literamre ． r this． 

sOITie principal experimen~ factors that may have 

influences on the BWG and TEW of Hypox rats were 

investigated firstly． 

Drugs lmemafional Standard for bovine gowth botmonc 

(ISbGH)and s0m锄∞咄 (IShGH) bieassay，with an 

ass~ned biolx~ncy of 1∞O 1U g and 4 4 IU／ampode． 

respectively．Ⅵ ~dndly supplied by WHO． Reccenbinant 

DNA-derived somat,：att~ (d1GH)，with a bicgotency of41U／ 

ammule． was kindly supplied by Laboratories serDro SA． 

Switzerland．Human serum alb~'nin【hSA)was i~chased丘㈣ 

I／lstitllte of Biological Produc~，Shanghai，China 

Prelmrali~m 0fGH solutim~ S al solutiom of bGH． 

hGH，and rhGH were prepared with normal saline o∞bin_ng 

0 1％ hSA，dividedinto daily do瞄 ~ored at一20℃ ． 

rats Wistar rats，70一∞ g，26—28 d old，w 

hypophysectomized by the parapharyn~ eal apixt~ ht 
．  

After 

controlinterval of 12 — 14 d，Hypox rats whose body weigt~ 

(Bw)did not mc'teose decrease beyond 10％ of od￡iI 

BW ，amounting幻60—65％ in our e)【pe血帕出 ． ccted 

scor im withGH for4 6 d． Twenty-four hfonce daily、or 

16 h【twice daily)afterthelastinjections，也e rats were killed 

th柚 overd~ ofⅢe At autopsythe sellatlll~Cawas 
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ex niI谢 ~ossly． Only 山ose data 丘砌 rats win1 complete 

h~ ysecmray werl~accepted． 

Body’ igbt g咖 (IBWG) BW of ts we regiser~ 

at响 ：30． BWGⅧ de,mired daily by subn 

the BW 【m l clay el"GH ection theBW orl subsequent 

days 

Tibial ep seal width c删 ) outside ofthe 

proximal tiNal physis was split in the sa hI plane t0 expose 

tl：e plate "lhe par【s werelabelled，andimmersed 

in acet0ne for 6 rain．and wasl州 in wa【er for 3 ．then 

pl~．．ed_n afresh 2％ AgNO~h  2 rrfin．rinsed againin water 

Under 岫  e S。d∞a s吣 h unlil calcified 

p。 0ns印Pear酣 0,~k-l：l'own，and knlmersedin l0％ s0di哪  

thiosulfatefor 30 s，then st~edin80％ ethyl alcol~! Nnal ． 

a slice el"0．5 mitt n1ick was cut out el"the exI删 Dan el"the 

印iPIl Tlle width of tl：e uncalcified g h plate were 

mcasu 【under the low t~ ver f 4 x 10) el"the rnicmscoI~e 

provided with all eyepiece micrometer Ten readings w∽ made 

at10 sites eritsfull kr ，and the a,,~rage was as 

tl：e response in TEW tesl 

Sexandmll怔of．njecⅡ∞ F groups ofHy!~x 0 
were_n 吲 dailywim bGH 0 0325 0r 0 O65O1U 衄 6 d 

by sc orim route． So did 4 groups ofHyp【)x早 rats 

Frequency 0fi蜘edi锄 Tl~rty-twoHyl~x舌ra协w 

divided equally into 4 groups． Two t0 d( of 0 065 and 

0 ]301U-d。。ofbGH w iniected scto2 groups 0 5mL 

daily(08：30wim bGH，16：0owim0．5mL saline)．andt0tl：e 

劬 0 5mLtwice daily(08：30，and16：0oj for 4 d 

n删 of ec TNee groups of 0 Hyl~x rats 

received saparately a twice da“y sc e 0r-el"bGH 0
． 0]5， 

0 04．5，or 0 1351U’d一 h  4 d Anot} 3 groups received 

tl：e smne~a'eamlent butfor6 d． 

n略 res nse 毗 bip bGH (4，21)，100，25O， 

and5001U’L j was ected sct0 0} tats0 5mLtwice 
dailyfor8 d． The and Yw 。。IIlIm cd

． c grlmp 

received eqml aⅡK of salinefor8 d 

Potency dd an矗州 0Il A 口越 line bia~ay (6- 

point assay，was er~ oyeain出 m 【m oftl：e p r· of 

bGH，hGH，and riCH ~ tions GH l5，46，aI．dl351U- 

L injecled t0 0 Hy!~x rats 0 5mLtwice dailyfor6 

d "lhe con'elali~ coefficient(rj and the index of on 

( )of eachIg dose-reSlX~Se ctlrv~，andtl：e index ofiltnecisiorl 

( j of 2培 d0s resp∞∞ cL es in tl：e 6-1：~int bioassay e 

c 呼址酣 Meanwhile，"lhe Na-allelism and lineeai~ ofthe 

aIrves were ex min。d． 

S忸 忸I aIla1ysis The^(s／b， is pe~ffmgto a 

翟a懈 f 0m li ， b is the slope el"ctlrv~，0r the 

combined slope of 2 d1 in tl：e 6-p~int bioassay)， ． 

pa~llefism and lineari~ el" tl：e ctlrve were delonmir~l by 

ANOVA An estimate of potency (H、 for eack GH 

d【m，a岫 its average rate offiduciaIIilniB[AR凡 ，eq【la1 

t0(ug,er limit-Im~er~nit)／2-Pt] calculated~ "lhe f 

test was 曲 other slafislical calculations 

RESUIf1S 

There were no signili~ t differences b n the 

rneall BWG or TEW in Ⅱ1e 2 c0Ⅱl口arab】e groups of 

bGH in~ ．iontoⅡ1e sex．Ⅱ1e咖 te andfrequency of 

daily inje~tions(Tab 1，2)． 

In response to 0．045 and 0．135 IU·d一 ． 

BWGs and TEWs were greater in the 6．d iniecdon 

2． Effect 0f如 u锄cy 0fiIIjec6帆 0fI~-tlh  4 d 

OllBWGand删 ofl 0 ra乜． ±s． >0．05 
w m oe dldly-mⅫ 0f【 jnilmentheses 

T~lal dose／1U 

0．26 0．52 

Body wdgt】【gain 

Once dailly 

Twice daily 

6．9±2 3(8) 

7．3±2 4(8)。 

8 8±1 5(8) 

9．1±3．8(8) ‘ 

Tibial epi~yseal width 

Once dailly 10 2±3．2(8) 12 7±2．3(8) - 
T ∞ da“y 9 8±2

．8(8) l1．4±3．6(7)a 

Tab1- 肼 眦 0f s and ofiIIj ofI~-tlfor6 d onBWG aIld删 0fl 【吣 ． ±5． >O．05 
the s珊 s aIld the different岫 ， >O

．05 借 the opposite s aIld the s锄  loIl惝
． NImIber 0f【吣 血 

p∞ Ⅱn 
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period groups than in the 4-d period groups(P< 

0．05)， 1n the control groups，the删 ofHypo x rats 

were markedly greater than BWGs with the sarae 

injection periods(]n丑b 3)． 

In an 3 BWG tests．the inthe Fange of0．020一 

O 500 IU ·d were smaller than that in the range of 

0 O04—0 2神 IU’d～． th injectiou 0d going 

up from 4 d to 8 d+the increased progressively， 

reaching a value of 0．3758 on d 9，indicating 8-d 

BWG test w丑s less precise thall 4．d and 6 d BWG 

tests In addition，the r，0．9000 and0 9237，0fthe 

cu~es in 4 d BWG test and 6 d BWG test alSO 

indicated【hatthese 2 curves were Iinear-m the vange of 

0 020—0 5OO 1U·d (Tab 4)． 

Tab 4． Index of precision 【 】 and correlation 

coefficient(r J fortheIgdose-re~ollse curv~ 
n=5． ± 

OftheIg dose-response curves．theme~lli rand 

were ．respectively．0．7857and0．1885_m thethree 4-d 

BWG test．0．8790 and 0．o426 in the three 6-d BWG 

tests+0．8376 and 0．3731 in the TEW tests． 6．d 

BWG testfor eachGH preparation had better vMues for 

r and than other two tests． F~ nination of cllrves 

forthe GH preparationwithin the 6-口0int bioassay did 

not show any statistically significant d∞帅 res from 

parallelism ． But in one assay of ISbGH against IShGH 

with 6．d TEW test，a a from lineanty LP< 

0．o5) was found． Three 6-d TEW Cests obtained 

greater ，0．3740一O．5134；andthree 4-d BWG tests 

obtained greater values for AR卜L． rangmg from 

50．84 ％ to 89．36 ％ ，whilethe an dAR卜L inthree 

6_d BWG tests were smaller ranging from 0．0109— 

0．0677 and from 37．90 ％ 一48．盟 ％ ，respectively 

cTab 5】． 

DISCUSs10N 

effect of the sex of test 砌血nals on the 

responses had been stodied earlier． Geschwined et 

al 。 reported themale rdtwas perfecdy comparableto 

the female used as usual the bioassay of GH wim 

respect to sensifivity，maxinlai response and slope of 

the dose．response ctn'ves． e result in the present 

investigation cou fm-ned their views． 

1 e effect of ira administration of GH on the 

BW G and TEW ofHypox rats has not been re0orted 

Previous stndies had proved 山at there were no 

significant differencesin responses between ip，iv，and 

sc administration ofGHL ． The same conclusion was 

reached from a comparison ofthe effects ofim an d sc 

iniection of bGH at two dose levels in the present 

investigation． But because of being easy to opera~， 

sc ection rollte was chosen in this modified 

procedure． 

rIlle effect of the frequency of i ection on BW G 

of Hypo x rats was studied in detail by Jan sson et 驯 

andGroesbeck etal ． Jansson et using BWG 

testfoundthatwhenthe daily doses of}lGH of8 and 32 

Tab3．Effect of period 0f scii0eelion 0f bGH oiltheBWG柚d．T】 of 0 Hyp幔 ra乜． Number of aII．m isin 

imrenthe~s． ± ． -p>O．05借 4d，lP<0．05撕 4 d． 
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f0r 2 lg dose-~ ctlut'ves in 

lxlrenttaeses． 

and~Klex of Ei商m cu )foralgdose-rest~ se Clllt,ve，index of pt'ecislott( 】 

6-Ooint bioasmy． ± ． Results of rl~ lt in o瞳I 卸 with ISl~lt in 

g were given $17 tO male SD Hypox rats on 2 

occasions， BWG were significantly higher coml~red 

with giving the daily dose on 1 or 8 occasjo0s． 

Groesbeck et al reported 由at cumulative BWG 0f 

female SD Hypox rats atthe 50 g tIGH per,Jay was 

significantly greater on the four tilnes daily injection 

re西咖 than thetwotilI~S daib re II1衄 0n d 2— 

5 However．similar results did not cOIrle out of our 

experiments． No significant differences in both BWG 

and TEW of the male W istar Hypox rats between the 

twice daily and once daily injection of bGH wefe 

found 皿le i'~asons why there weIe discrepancies in 

the results described above might be due to difference 

in the age and strain of the ani~ s， lack of 

standardization of time periods betwl~n rm{ections． 

'miection of GH fi'om different species，and SO On． 

h1删 test．the perioa of injection in earlier 
studies was always 4 d According to the repoil by 

Greenspan et al ，4 or 5 d_mjection periods produced 

a satisfactory response，shorter_mjection period(<4 

d)was unsatisfactory in the response；increasing the 

injection period did not add t0 the sensitivity of tile 

response． However， the results from the present 

experiment(Tab 3，5)clearly showed that the mean 

ⅡMs of Hypox rats ．mjected GH for 6 d 

significantly greater than that for 4 d，indicating that 

the range ofGH increasedinthe 6-d删 test
．  S 

call be good for arranging doses in 4-d BW G，6．d 

BW G．and 6_d删 testsinthe S,~TIe group ofHypox 

rats 

In BWG test，the range of injection period was 

quitelargefrom 4 d【 to 29 d【 ．Groesbeck et al[9~ 

repor[1~d that 9-d period of injection of hGH 2 or 4 

times daily atdoseof1O and 50gg-d一 would resultin 

hGH antibodyformation and growth retardation． They 

suggestedthat injection perioa forhGH rafflerthan bGH 

should befir,airedto 7 d． For bGH．the resultsin our 

experiments(Tab4)provedthatthe valuesfor inthe 

4,-d or6-d BWG testweremarkedly smallerthanthatin 

8_d BWG test． 血S WaS h瑚 use 8．d BWG test 

produced al~ger standard diviauon(S)． 

The results in our experimenl(Tlab 5)alSO 

demonslrated that as long as the range of doses was 

arrangea properly．bothBWG test and11BW test carI be 

carded out simultaneouslyinthe sarne group ofHypox 

rats． Evans etal L ∞ cemade a12omp~ rl between 

TEW and BW G in the sal／le group of Hypox rats 

injected with GH for 4 d and found that the 1g dose． 

responsl~cuEve overthe rangefrom 4to 200mg d～ ， 

was a straight line in TEw test． but was a quite 

irregular line in BwG test． Thomgren et口f【 J 

reported that compared with the accumulated 

longitudinal bone growth of proximal tibia in Hypox 

rats giveilthetotal d0ses of 250—4OOO g 0f bI]H for 

1O d，the BWG atthe end ofthei|1iection period had a 

poorindex of ptecisioa( =0．589)andthe correlation 

coefficient was much lower(r=0．620)． However． 

in the present investigation (T，Ib 5)，of lg d0∞． 

response cur、 esforGH preparationsin both 6-dBW G 

and 6-d 删 tests． the r ranged from 0
． 8289 to 
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O 9l确 ．and ranged from 0 0101 to 0．5495． Here 

the selection of the range of doses Wilts a vital factor． 

111e range of doses of three GH preparations in our 

experiment was at the 1ower dose levels (0．015— 

0．135ⅡJ·dI1)，which proved to be practicable． 

But．on the other hand．ifthe dosage ofGH was too 

1ow． all effecdve response can not be produced， 

especially in TEw test(Tab 3)． Therefore，the 

an-dil~ement of doses ofGH was requiredto be suitable 

not only for BW_G test but also for 11日W test．which 

m be a shortcoming of this modified method． 

Besides，fmal result was selected by the values for 

and ARFL b~cause the smaller the and ARFL．the 

more precise the bioassay． 6-d BWG test had lowet 

values for地 and A】 FL (0．0608 and 37．907 ％ ． 

according with the demand on the fiducial limits of 

error of the estimated potency of somatotmpin in 

母 ) in fne∞ g the biopotency of mGH 

preparation in comparison with IshGH．so ．乜 result． 

3．9~329 Ig／ampoule，should be Iep0n。d definitively． 
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一  7； 
长激素在去垂体大鼠体内的生物活性测定 

朱传江J，李湛君 冷 炜 77’／ 

(中国药品生物制品检定所激素室，北京 l0005o，中国) 

关键词 

生长扳： 

圭墨堂枣；生塑盟星；垂笪 术 
体重；重组 DNA；Wistar大鼠 

目的：建立测定生长激素(GH)在体生物活性的方 

法．方法：以去垂体大鼠体重增长(BWG)和胫骨 

骺软骨板宽度(TEW)为指标 ，观察动物性别、给 

药途径、次数和周期不同对效应的影响；同时进 

行 4．dBWG，6．dBWG和 6．dTEW 法．测定 GH的 

效价(平行线3x3设计)．结果：旱和0 sc和 ．衄 

给药以及每日给药 1次和 2次的 BWG和 TEW 差 

异无显著意义． 给药 6 d比给药 4 d引起较大的 

BWG和 TEW (P<0．05)． 4_d BWG法 和 6-d 

BWG法在 0．0'20—0．500 IU·d 有较好 的 值 

(0．0660和0．1747)和 r值(0．9000和0．92．37)：4-d 

BWG，6-dBWG和6．dTEW 法测得 rhGH的效价为 

4．6132，3．9829和 4 8172．．3 IIJ／an~． 6．d BWG法有 

较小的 值和较低的 ARFL值． 结论；可在同一 

组去垂体大鼠体内同时用 4_d BWG．6-d BWG和 

6一dTEW法测 GH活性，以6-dBWG法较好． 
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