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General Pharmacology of Recombinant Human Growth Hormone
Expressed in Saccharomyces cerevisiae

Eun Bang Lee, Kuk Hyun Shin, Myung Sook Chung, Oon Ja Kim,
Ki Young Yoon and Jung Keun Kim
Natural Products Research Institute, Seoul Natinal University, Seoul 110-460, Korea

Abstract— The general pharmacological actions of recombinant human growth hormone (rHGH) were
investigated. It had hypothermic action but neither sedative nor analgesic action. No pharmacological ef-
fects were observed in isolated guinea pig ileum and tracheal muscle and rat fundus and uterus. Slight hy-
potensive action with no effect on respiration was revealed at a dose of 20 [U/kg i.v. of rHGH in rabbits.
The rHGH exhibited a weak inhibitory action of glucose tolerance in normal rats, significantly lowered the
blood glucose contents in adrenalectomized rats 20 min after i.v. administration (801U/kg), and produced a
significant inhibitory effect on in vitro glycerol release in epinephrine-stimulated epididymal fat pad

segments of rats.

Keywords (] Recombinant human growth hormone, general pharmacological actions, insulin-like action.
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Table I—The effect of recombinant human growth hormore (rtHGH)

Activity Method Drug Dose® Responseb)
(IU or mg/kg, s.c.)

1. Sedative (1) Hexobarbital rHGH 40 -
sleeping time Chlorpromazine 2 +
(2) Rotarod test rHGH 40 -
Chlorpromazine 2 +
2. Analgesic (1) Acetic acid rHGH 40 -
Aminopyrine 50 +

“The units were IU or mg of rHGH or reference drug, respectively.
bThe significant difference at a level of p<0.05, is represented as positive result.

Table IT1—The effect of rHGH on the rectal temperature in rats

Group Dose No. of Rectal temperature (°C, M+S.E)
@U/kg sc) animas 0 05 1 15 2 3 4 5 6 T )
Control - 6 374 374 37.6 376 379 37.6 37.8 37.6 37.8 376
+0.2  +01 +0.2 +0.1 +0.1 +0.2 +0.1 +0.1 +0.1 +0.1
rHGH 20 6 312 37T 376 315 371 376 375 373 374 374
+0.1  +0.1 +02 +0.1 +0.2 +0.1 +0.1 +0.1*  +01 +0.2
40 6 373 376 375 37.6 37.6 377 374 37.2 374 374
+0.03 101 +0.1 +0.1 +0.1 +0.1 £01*  +£01* 101* +0.1
Aminopyrine 70 (mg/kg) 6 376 361 36.7 36.9 374 377 376 375 379 37.6
+0.1  £001**  +01*  +0.1*™  101** 201 +0.1 +0.1 +0.1 +0.3

Significantly different from the control group; *p <0.05, ** p<0.01

447k AR5 BEehaA sl A5 317 o] $-18kx] 44 (epididymal fat pad, EFP)
Aol AFL Alslgich, 24 A% A9 oz o A8 Halol oJsle] AAEE glycerol o &
ol 2mge albumin$ #F3 AgAdg 1 AZE AEIFFA 2
mlAE, AaFodTe A7 folo Aag L84 Z, A4 dHE AAA17 F, F4] EFP & A%
714 1mi A& Folagict, st 145~160mg & AbZtFehasel FHsha
zeFEZAE insulin g AEElger x50 37Col A 24] 7F incubation 3} i incubation
7348} Zg weom Feisigct, Glucose & medium 100 x/ 8§ 3 35lo] glycerol & A#HsF
A=k glucose oxidase %70l ¢]s}3ict, o}, ol l glycerol 219l positive HET-E oFE
BF o] LHLHE AlF 24] insulin % epinephrine 0.1 ug/m/*& 7}3}
Aol Wedzk8-2 Kulakowski 59 ubwivo) o} Zoick, Incubation medium & glycerol A
ol A &, s AR FF Wieland ¢ UV method!¥ell &jsted AA]5}S

o
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xlgt 2alixtRol| n|x|= Ht B A7 Table o4 2 v} Ay
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Fig. 1 —The effects of rHGH on the guinea pig ileum.
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Fig. 2—The effects of rHGH on the rat fundus.
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T e
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Fig. 3—The effects of rHGH on the guinea pig trachea.
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Fig. 4—The effect of rtHGH on the estrogrenized rat uterus.
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Fig. 5— The effect of rHGH on respiration and blood pressure in rabbit.
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Table III— Effects of rHGH and insulin on blood glucose level of adrenalectomized rats

Treatment Dose No. of Serum glucose (mg/dl, M+S.E.)
(U/kg, iv.) animals 20 40 60 120 240 (min)

Control - 5 116.9+5.3 125.0+13.2 130.0+ 81 109.4+16.4 108.8+11.6
rHGH 40 5 104.8+9.1 1126+ 43 1013+ 6.8 96.9+ 6.3* 106.3+ 5.8

80 5 90.0+£9.2* 110.3+ 5.8 113.5+10.2 86.2+12.6* 107.6+ 6.4
Insulin 2.5 5 91.3+9.6* 1085+ 3.6 113.1+ 5.7 87.4+12.3* 119.1+194

Adrenalectomy was performed on animals of 120-140g bodyweight by lumbodorsal approach under ether anesthesia.
After operation the rats received 0.9% NaCl as drinking fluid for four days and the experiments were carried out
on the 5th day.

Insulin and rHGH were administered i.v. in 1 ml of 0.9% NaCl containing 2 mg of human albumin.

At indicated time intervals, blood samples were obatined from ocular vein and their glucose levels were measured
by glucose oxidase method.

Significantly different from glucose concentration of the zero time control (116.0+4.2, n=15); *p<0.05

Yol 34, No. 6, 1990
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Table IV — Effect of rHGH and insulin on glucose tolerance in fasted rats

Treatment Dose No. of Serum glucose (mg/di, M+S.E.)

(Ulkg, i.v) animals 30 60 120 180 min
Control 6 135.4+ 8.9 132.3+ 9.9 100.9+12.7 1225+ 6.2
rHGH 40 6 144.0+10.5 152.2+17.7 119.2+ 8.8 118.9+11.2
Insulin 5 6 9.9+ 0.9** 17.2+ 3.6* 10.1+ 1.3** 29.8+ 8.1

Immediately after i.v. injection of rats with hormones the animals were injected with glucose (500 mg/kg, i.p.). At
the indicated time intervals, blood samples were obtained from ocular vein for the determination of serum glucose levels.
Significantly different from glucose concentration of the zero time control (45.9+ 6.8, n=18); *p<0.05, **p< 0.01

rHGH 201U/kg 8] Foj& ol o
2] ohagict,
5. 4 HE #Fo s ajxle HE

e e

Table V— Effect of rHGH and insulin on epinephrine-
induced lipolysis in rat adipose tissue

Treatment Concentration Glycerol release

Table Illol4} ®+= ule} o] insulin 2.5IU/kg in medium (nmoles/100 mg
= AMFARE W Al&Fe] 20 kel A5 Fo (mU/mi) pad/2 hr)
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Al8Fol F 40 Y 608 Pl WFFEst ohAl 4 Insulin 0.1 9.88+5.32
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ek, rHGH FodAl= wi-%- f-A}3}k pattern & 2 added control '
o4 801U/kg T2 20%utoll 22.49%2] f2lAgl Epinephrine & 2000 6.00+3.39*
£ A% ngon o sEsgicht Sof ¥ 120  rHGH
Haloll ohi] e 74E Rk dd, 40 Epinephrine & 0.1 7.55+2.35"
1U/kg $oiA1E 474 vehix] ehsket, Tnsulin

6. &Fe| HetERo| ojxls H&
4 BFol glucose & F-oisle] dxtaks E

Epididymal fat pads from rats (145-160 mg) were incubat-
ed for 2 hr. at 37°C in 8 m!l of Krebs/Ringer/bicarbonate
buffer (pH 7.4) in the presence or absence of the hormones.

3172 wol rHGH ¢ el vlAe £748 2 The pads were shaken at 100 cpm in an open air. Glycerol
E3t ZA3E Table IVol 3451}, Insulin 5 released was measured on 0.5 m! aliquot of the incubation

IU/kg & ATk, FA] glucose 500 mg/kg
= B FA 3 AAAecz "@gers 249
vl @A ¥ sl A} 120875 A SH e
2 vepgton] A4 det 459mg/dl Boks IR
o W2 e JEbith, ub, g2 72 glucose
Fod 30 % 603kl HAk drdol wlsjo] ok 194,
9% A< Bom 1204 o| ol AAF] 7h4s)
gih, 43, rHGH 401U/kg Sole) A9 Alm

medium by enzymatic method of O.T. Wieland.

a) Data are mean + S.E. of 5 determinations.

b) Figures in parentheses indicate % of control.
*Significantly different from the epinephrine (0.1 pg/mi)
added control; p<0.05.
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