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Abstract: Objective To study toxicokinetics of pegylated recombinant human insulin injection (PEG-Det) at the toxic dose, and to
evaluate the relationship between systemic exposure and dose, time or toxicity outcomes. The existence of drug accumulation and the
change of drug metabolism characteristics in vivo are explored by multiple administration of the drug. Methods Tatolly 32 healthy
Beagle’s dogs were randomly divided into four groups, including low, medium and high dose (37.5, 75.0 and 150 pg/kg) groups of
PEG-Det, and vehicle control group. Each group included 8 Beagle’s dogs, with male and female animals each half. All animals were sc
administered twice a week with continuous dosing for 9 months. The plasma concentration of PEG-Det in period of first day (d1),
mid-term (d89) and late-term (d260) dosing was determined using a radioimmunoassay (RIA) method. Meanwhile, the blood glucose
level was monitored using a Roche blood glucose meter. The toxicokinetic parameters were calculated by DAS 3.0 software. Results
After drug administration, the blood glucose which was positively correlated with the dose decreased along with elevated plasma
concentration of PEG-Det. But with increasing of dosing times, the reduction amplitude of blood glucose diminished. The C,,,, and
AUC of PEG-Det were hoth positively correlated with the dose after single or multiple drug administration. And the C,,, and AUC of
different dose groups reduced with increasing of dosing times. The accumulation indexes (Rcmax and Rauc) were both less than one
after nine months dosing, indicating that there was no drug accumulation in vivo of Beagle’s dog. The mean elimination half-life ty,,
ranged from 20 to 30 h, which displayed its characteristics of long-lasting effect. The peak concentration arrival time T, and
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clearance CL,/F fluctuated within a certain range, and were independent of dose. Conclusion Beagle’s dogs are sc treated with
PEG-Det at different doses of 37.5, 75.0, and 150.0 pug/kg for 9 months. With the increase of dose, drug exposure could increase. After
multiple dosing, the plasma concentration of insulin trends to be stable. There is no drug accumulation in vivo. The reduction amplitude

of blood glucose reduces, which lowers the safety risks of hypoglycemia on the basis of maintaining the effective concentration and

efficacy.

Key words: pegylated recombinant human insulin injection; toxicokinetics; Beagle’s dogs; drug accumulation
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Fig. 1 Mean blood glucose level-time curves after single or multiple sc administration of PEG-Det in Beagle’s dogs
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Fig. 2 Mean plasma concentration-time curves after single or multiple sc administration of PEG-Det in Beagle’s dogs
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Table 1 Comparison of mean TK profiles after single or multiple sc administration of PEG-Det in Beagle’s dogs

21 51 28 A d1 ds9 d260
PEG-Det 37.5 ug-kg™ n / 8 8 6
AUC pU-mLh / 832243010 4 429+508
AUC .72 pU-mLh 6 187 +2 256 832243010 4 429+508
AUC .., pU-mLh 8 737+4 092 11 443+3 765 5913+720
tyos h 30.37+24.88 31.52+16.12 34.95+2.37
Trax h 3.0+1.1 11.3+59 71+44
CL,/F L-h kg™ 0.05440.022 0.040+0.020 0.068+-0.008
Cornax pU-mL? 318.2+167.9 238.8+117.3 110.7430.3
PEG-Det 75.0 pg-kg ™ n / 8 8 6
AUC pU-mLh / 12 223+2 575 7316+2 209
AUC .72 pU-mLh 12 15741 466 12 22342575 73162209
AUC(y..., pU-mLh 14 136+2 179 15 96544 060 93502421
ty2s h 24.05+6.29 30.99+12.74 32.18+5.03
Trnax h 65+7.1 6.5+2.3 97437
CL,/F L-h kg™ 0.057+0.010 0.05240.013 0.089+0.020
Crnax pU-mL? 427.4+132.6 320.4+71.8 178.2+108.2
PEG-Det 150.0 pg-kg* n / 8 8 5
AUC pU-mLh / 2177246512 10 89742 929
AUC 0.72n) pU-mLh 27 54245 066 2177246512 10 89742 929
AUC(y..., pU-mLh 3056345 893 28 55317 897 12 74442 938
tyo h 21.18+3.11 30.44+9.89 26.08+5.44
T h 3.8+0.7 105+2.8 52+4.1
CL,/F L-h kg™ 0.054+0.012 0.05940.017 0.1284+0.024
Cornax pU-mL? 1133.24:396.7 681.4+347.7 394.64+274.7
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Fig. 3 Comparison on mean AUC, 7., and Cp,x-dose curves after sc administration of PEG-Det in Beagle’s dogs
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Table 2 Accumulation index profiles after single or multiple sc administration of PEG-Det

4/ d1 ds9 d89 FETREL
(Mgkg D) Clu/(uUmL?Y)  AUCL/(uUmLYh)  CS/(UmL™)  AUCS./(uU-mL h) Remx Rauc
375 318.2+167.9 6187 +2 256 238.8+117.3 8322+3010 0.89+0.51 1.40+0.43
75 427.4+132.6 12 15741 466 3204+71.8 12 22342 575 0.80+0.31  1.01+0.17
150 1133.24396.7 27 54245 066 681.4+347.7 2177246512 0.62+0.24  0.79+0.18
FIES d1 d260 d260 & FFR%L
(Mgkgh)  Clu/(uUmL™®  AUCYL/(uUmLYh) C¥./mUmL™Y)  AUCS./(uU-mL™h) Rems Rauc
375 318.2+167.9 6 187+2 256 110.7+30.3 4 429+508 0.40+0.13  0.84+0.25
75 427.4+132.6 12 15741 466 178.2+108.2 7 316 +2209 0.43+0.28  0.60+0.16
150 1133.24+396.7 27 54245 066 394.6+274.7 10 89742929 0.52+0.52  0.45+0.22
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