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Effect of pegylation recombinant human growth hormone on secretion function
of pancreas islet in hypophysectomized rats and its mechanism
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Abstract: Objective To observe whether the long-acting growth hormone polyethylene glycol recombinant human growth hormone
(PEG-rhGH) causing insulin resistance or not, and the differences with the short-acting growth hormone recombinant human growth
hormone (rhGH). Methods Sprague-Dawley young rats (106 rats) weighing 60 — 80 g were underwent hypophysectomy via
parapharyngeal approach, and 18 rats with Sham operation were selected into the control group. Fifty-four qualified rats were randomly
divided into the model, thGH, and PEG-thGH groups after two weeks, which were administered with saline (0.25 mg-kg '-d"), rhGH
(0.25 mg-kg '-d™"), and PEG-rhGH (1.4 mg-kg "-week "), respectively. After treatment for 4 weeks, glucose tolerance test and insulin
release test were performed to calculate area under the curve insulin (AUCI), area under the curve glucose (AUCG), and homeostasis
model assessment (HOMA-IR). Serum somatostatin (SS) levels were determined. Immunohistochemistry displayed the insulin (INS),
glucagon (GLU), SS, and pancreatic polypeptide (PP). Results Glucose tolerance test and insulin release test indicated that
HOMA-IR in PEG-thGH group declined compared with those in the control and model groups (P < 0.05), and there were no
difference between rhGH and PEG-rhGH groups. The value of AUCI/AUCG in PEG-rhGH group was higher than that of thGH group
without significant difference. Protein expression of GLU indicated no difference among PEG-rhGH, control, and model groups. The

INS expression in PEG-rhGH group increased compared with the control group (P<0.05). SS and PP expression in PEG-rhGH group
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had no difference compared with that in thGH group, and there was no significant difference of SS in serum among each group.

Conclusion Insulin resistance and decreased islet § cell secretory capacity are not observed, and no significant effects of PEG-rhGH

on secretion function of pancreas islet in hypophysectomized rats are observed.
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Tablel Effects of PEG-rhGH on somatostatin and growth hormone ( x s, n=10)
41 5l Pl A KA E/(pgmL™) A KB FE(ngmL ™)
PRI — 403.84+71.44 2.16+0.63
B — 447.16£135.36 1.2940.24
thGH 0.25 mg'kg +d! 474.12+90.7 26.85+10.95"
PEG-thGH 1.4 mgkg ™! 503.26+121.81 52.76 +37.67""

AL P<0.05: SHUBAIELE: “P<0.05; 5 thGH Al TP<0.05
“P <0.05 vs control group;AP <0.05 vs model group; “P <0.05 vs thGH group

R2 KYBEAEKYEHMBETNESROFME ( xxs, n=8)
Table 2 Effects of PEG-rhGH on glucose and insulin ( x£s, n=8)
M F%/(mmol-L ™)

4l 5l P/
0 min 30 min 60 min 120 min

X He — 5.68+0.65 16.48+3.35 10.184+1.91 8.46+1.57
s — 5.60+1.68 13.55+9.26 15.93+8.94 14.99+5.6
thGH 0.25 mg-kg -d! 3.97+1.51 14.9945.60 20.47+4.67 21.15+6.92
PEG-thGH 1.4 mgkg A 3.13+1.52% 21.15+6.92 10.12+5.09 8.1243.28°
U 3 o JBe &% 3 /(U'mL ™)

0 min 30 min 60 min 120 min
Xt — 43.83416.50 61.46+28.27 53.19+23.72 37.25+18.03
| — 27.97+1032" 28.88+9.69 26.37+7.76 40.36+11.66
thGH 0.25 mg-kg -d! 16.16410.55 21.60+17.61 24.56+14.80 27.99+18.84
PEG-thGH 1.4 mgkg ! 19.48+8.85 27.09+14.12 21.60+7.40 18.30+13.01"

AL P<0.05: SHUBAILLE: “P<0.05; 5 thGH Al TP<0.05
“P <0.05 vs control group;AP <0.05 vs model group; “P <0.05 vs thGH group
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Table 3 Effects of PEG-rhGH on HOMA-IR and AUCI/ AUCG ( x5, n=8)

Al FiH HOMA-IR /(pgrmL ™) AUCI/AUCG
X i — 11.14+4.43 4.631+0.63
A — 7.39+4.86 2.89+1.58"
thGH 0.25 mgkg -d”! 2.52+2.33 1.52+0.70%
PEG-rhGH 1.4 mg-kg 7! 2.73+1.63" 2.49+0.91*

SRR TP<0.01; SROMYILE: “P<0.05

"P <0.01 vs control group;AP <0.05 vs model group
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Table4 Effects of PEG-rhGH on GLU, INS, SS, and PP ( x=*s, n=3§)

45 7l = JB e A 25/ (pgrmL ) R E/ (pgmL ™) AEKMZE/(pgmL ™) HEZI/(pgmL™)
X — 158.43+7.46 137.27+14.20 130.274+14.97 141.214+22.17
B — 153.74£6.61 115.68+20.38 150.90+5.97 144.09£12.16
thGH 025 mgkg “d' 1497541531 131.95+ 14.66" 139.35+15.86 138.67£11.32
PEG-thGH 14 mgkg A" 152.04+14.35 138.88+17.16 141.94+18.77 140.73+11.65
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4 it
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