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Pre-clinical bio-similarity evaluation of Recombinant Human Insulin R

WANG Hai-rong, FAN Ming-yuan, XIANG Zong-shang, SONG Zi-hui, HU Xiao-cheng, ZHANG Chun-yun,
CAI Yong-ming, ZHANG Zong-peng
TJIPR Drug Assessment Co. Ltd, Tianjin 300301, China

Abstract: Objective To investigate the bio-similarity of Insulin R via repeated-dose toxicity study and immunogenicity study.
Methods In this 30-day sc injection toxicity study in Beagle’s dogs, the bio-similarity of Insulin R was evaluated in doses of 0.5, 1.0,
and 1.5 IU/kg via clinical observation, food consumption, clinical pathology, histopathology, and immunogenicity test, with vehicle
and Humulin R (1.5 IU/kg) groups as controls. Results Symptoms of food consumption reduction, and vomits were observed in high-
and mid-dose groups; and one male animal in high-dose group had salivation, tachycardia, and convulsion on the first 8 d. Similar toxic
reactions were found in Humulin R group. No anti-Insulin R or anti-Humulin R antibody was detected. Conclusion The NOAEL of
Insulin R in this Beagle’s dog repeated-dose toxicological study was considered to be 0.5 [U/kg, and with no anti-Insulin R antibody
detected, showing a great biosimilarity with Humulin R.
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Fig.1 Effect of Insulin R on body weight, blood glucose and heart rate of dogs after 30-d administration and 14-d drug
withdrawl (X £s)
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Fig.2 A value of antibody after sc 30-day in Insulin R repeated-dose toxicity study in Beagle’s dogs ( X L)

H6.7%, Bt SR 6.4%, 1 HAERHT
116 000 B Fm i, MU RWTL RS R
HARRE L B A2 R o AR R ST BS, RERAA
3000 N FE-FHl PRI IR FEACE Bk 3 BN R e K
AT W FEENUA N ME— R IR R, e
RIS R BRI SRS R,
PRI T 22—

AT Beagle K 30 d FER sc 45 258 EilG
FG0 528 s IR 56 6] Insulin R #EAT T I S BT A= M AR AL
PERFSY, 45K Beagle REKE sc B a7l
Insulin R J&, ZiHILIAEARFEAG. ERmWD. X
My JE . SETANRR . BRI hIESEIR,
A B PRT BRAR MU SR A FE AT, B KT
A 0.5 TU/Kgs AT IRIRSERGRIR 1 0.5 £i%;
JRWF 2541 Insulin R 5 771 5 41 25 7F & N AH 24
Beagle X sc Insulin R & Humulin R 30 d $J4K 7= 44T
Zipitk; DL EgEIRERM, %I 4&AF T Insulin R
5 Humulin R B A8 K AEDFRINE. S5MER R
iv Al sc FECHERES  IK B A B 8l BoRa . KR
B e sh il ok g6 K s i 56, Insulin R 48
REPESE B, 5 Humulin R 45 % —3%. Insulin R [¥)
IR 45 I 5 A S5 s FLAh B 5 2% A R o AR
SERANRK—E, RSB PSR R A LAY
2 AEED S

{E#%%2 Insulin R R 54w MR ge I, R
T ARRE SRR () £ e Beagle KX, 52 1E % Sl b
B By 25 FRAR IS 25 R0V E I Rr R BR A, ARIG %A

SRR 2 e e v B, g v R A
it RAPL I A8 PR T A BB R, AN B8 Ay I R H]
FIEEI 3 A%, XARIL T AR Il R T PPAN Th Case
by case” WG] WARFIEE ERIEAT 5 3 2R
AT BCPA IR, SE T A [) 3 1) 4 b
DAL 47 52 5 AT ME A, T T 2 P st v ok i
ST i 2 B LA 7 A 0 et AT e
PE SRR TN, KA TS g el PK/PD 45
R, 72Xl IR s AR K, DLYESY
PipE IR IR I 45 . R DL 25 BERT LI ik
B RRAY R E A,

it KRBT IR IR PR 8] 3
A X b dy 5 2 A ABF SR TRk R R B

S 30k

[1] Banting F G, Best C H, Collip J B, et al. Pancreatic
Extracts in the Treatment of Diabetes Mellitus [J]. Can
Med Assoc J, 1922, 12(3): 141-146.

[2] Gilchrist J A, Best C H, Banting F G Observations with
Insulin on Department of Soldiers’Civil Re-Establishment
Diabetics [J]. Can Med Assoc J, 1923, 13(8): 565-72.

[3] American Diabetes Association. Standards of medical care in
diabetes-2008 [J]. Diabetes Care, 2008, 31(Suppll): S12-54.

[4] Shaikh I M, Jadhav K R, Ganga S, er al. Advanced
approaches in insulin delivery [J].
Biotechnol, 2005, 6(5): 387-395.

[51 S D%, Kikz, Pa, 55 PR ERHFUNDERE
[J]. Bey7 BAERE%, 2004, 25(7): 29-31.

Curr Pharm



#¥igdat %, Drug Evaluation Research 35393% 5131 20164E2 A

©«33 .

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

A . EEFRDREGIET R [J]. B2,
2008, 27(7): 812-814.

KBz, oKW, 5k 08, . BREE IR ror
FERE [J]. 29VEI L, 2010, 33(6): 436-441.
BRINSE, AR, JuiE, S5 B R RILRG YT
PImEERE ()] PEARZEAGR, 2012, 27(3): 277-279.
. PR LA RN SRR (7], B
2134, 2011, 8(13): 11-12, 24.

T, J7 Mg, WR, S5 BB RKGAEKE G
SPGB ARG S4BT (7], $BESE kY
5%, 2012, 17(9): 97-98.

Dylewski M L, Prdack K, Weber] M, et al. Malnutrition
among pedi-attic bum patients: A consequence of delayed
admissions [J]. Bums, 2010, 36(8): 1185-1189.

XU Z K. Practicality of monoclonal antibody technique
[M]. Xian: Shanxi Science and Technology press, the first
edition, 1992.

Galli L, Salpietro S, Pellicciotta G, etal. Risk of type 2
diabetes among HIV-infected and healthy subjects in Italy
[J]. Eur J Epidemiol, 2012, 27(8): 657-665.

£ WL BRI BN S AR (1] RETLEE 7,
2002, 26(1): 80.

[15]

[16]

[17]

[18]

(20]

THIETT, B IR, SRR SRR S Im R AR L ).
PR PB4 45 2455, 1997, 6(3): 496-498.

g, L, L. RN 3R B B B
[7]. "R 29N 5 I, 2011, 8(5): 318-319.

Paola L, Francesca P, Paolo R. Pharmacokinetics and
pharmacodynamics of therapeutic doses of Basal Insulins
NPH, Glargine, and Detemir after 1 week of daily
administration at bedtime in type 2 diabetic subjects [J].
Dia Care, 2011, 34: 1312-1314.

Eda C, Karena L S, William V T. The alteration of aspart
insulin pharmaco-dynamics when mixed with detemir
insulin [J]. Dia Care, 2012, 35: 690-692.

Luzio S D, Dunseath G J, Atkinson M D, et al. A comparison
of the pharmaco-dynamic profiles of insulin detemir and
insulin glargine: a single dose clamp study in people with
type 2 diabetes [J]. Diabetes Metab, 2013, 39(6): 537-42.
Koehler G, Treiber G, Wutte A.Pharmacodynamics of the
long-acting insulin analogues detemir and glargine
following single-doses and under steady-state conditions
in patients with type 1 diabetes [J]. Diabetes Obes Metab,
2014, 16(1): 57-62.





