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Effect of subcutaneous injection of recombinant human fibroblast growth
factor-21 on respiratory system in rats
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Abstract: Objective Reaserch on the effect of recombinant human fibroblast growth factor-21 (thFGF-21) on respiratory system in
rats by whole body plethysmography, to determine the undesired drug effects that may be related to human safety, and provide
reference for clinical research and safe medication. Methods 40 SD rats were used in this study, 20 males and 20 females. Four
groups were set up, which were vehicle control group, rhFGF-21 1.5, 3.0 and 6.0 mg/kg dose groups. Respiratory function indexes
of conscious and unconstrained rats before and 0.25, 1, 2 and 4 hours after administration were collected by whole body
plethysmography. Results Compared with the vehicle control group, there was no statistical difference in tidal volume, minute
ventilation, and respiratory rate at 0.25, 1, 2, and 4 h after treatment. Conclusion Rats were given a single subcutaneous injection of
6.0 mg/kg thFGF-21, there was no significant effect on the respiratory index in rats.

Key words: thFGF-21; whole-body plethysmography; conscious rats; respiratory system

B JR 9 A& — P DA B 32 R PUBRR & & 2 A
BN BRRAE B8 PR, RO R, O BN B
WENFEFENERAL T ARG, HAfEE R
SEVRTT BRI R 2 HR K AR RS
7R R AT R R R B B A . B AT RN
FCAT 4 40 i A K PR F--21 (FGE-21) J& — Rk figi & &
ARG %) 20 L TR 5, LA A 0 T G R B B U

Yris HEA: 2019-04-09

PERO ORI B A TSR ThRE . SR R AL,
FGF-21 B A ik 8 A 5 SO fopE " 148 55, 177 B FGF-
21 A R0 A 22 5y R Re 77, I H g PE,
ULBI FGF-21 fE FH 2y J7 I /& b e & . %%
FH FGF-21 Ab 38 /I8 B 2 28 PR 155 284, % I FGF-21
BE 4% 19177 W8 PR 5 155 5 1) o0 5 5 R R0 I T i
AL, YR YE FGF-21 7E8 JRIIR A Tt BE R hL

EEWAR : FERHEEAHZGAH 5 (20152X09501004) , Fid i B I8 H (16PTGCCX00090)
F—EE - X4 (1986—) , Lo, K, BRI 5T 5, Bt L, BF 76 07 W) 9 IR PR B0 2590 22 A MEVEAf o Tel: 15102264435 E-mail: liuyj@tjipr.com
BAEVESE  WTE BIFE AT O WL B ST TR IR DR AT 2454 %2 AV . E-mail : hul@tjipr.com



“assaai Drug Evaluation Research 84255 1087 2019410 B

- 1987 -

ORI T AR . ek, 4 B 7T 2% B FGF-21
BT LA RE PR 51 0 e A At R it
FGF-21 A 2 BRI 5 2968 T7 0 PRI 1 HT 24
AT g IS 25 T K B T VESS thFGF-21, B H
4 B R 10 V2 W 5% 245 ) % 35 T TG TR 4 KRR VT I
R R, € thFGF-21 7] fE 55 R B A\ 1) 224k
(10 Al A B8 H TR 25 0 R0, SR N R A 98 0 22 4 FH 24

Rt s%,
1 MRFEE
1.1 &

TES FH 2N AT 4 40 B A2 K R -21 (thF GF-
21, 4tt'5 420150101, #L A& 9 4 mg/C, Hi M B}
KEFEAMEG KRR K OFRA A A5,
thFGF-21 ¥ T ¥y ¥ I (thFGF-21 W 1) , it 5 N
20150301, HLA% A 10 mL/32 , BN BE RE K 2 49
5 RRGIIF R LA R A A=,

1.2 I NER

HL K1 E3000-0.5, & Z4 1T AUA MR A 28T
i TAES, REW R DRSS = W& AR A A .
BNt Dy BEAST I R 4t , Emka Technologies -

1.3 Eh4)

SD K ,SPF 2,40 R, MERER- . M H Ik n4E
TR A LIS AV BOR A BR |, 1 3% T R 25
It Be B 25 VPN A R A | 3h P S Bk CBR BRI BT .
i) 3% 1) i 328 ) 4E 20~26°C , 12 40% ~70% , #1'<,
RECAS D F 8 Y48 RU/h, Y6 IR N 12 h B 12 h 5 22
B, YR A IES 11400700114493, 24 7= Y8 ]
iE SCXK (5)2012-0001
1.4 DEE%H

S B E 4 AN R IR0 |G ZH A thFGF-21
1.5.3.0.6.0 mg/kg 41, £: 20 10 K zh ¥, MERES . ¥
I SF R 2H Rz RV 5 thEGE-21 V3, 45 254K R 9 1.5
mL/kg.

1.5 HEREFMSH

SIS AT XA AR S AT IR IE , S B E R
it 1.5 L/min, J8CK &8 TR A% 22100, KA A 1
000 Hz, fi AN Low {8 0, High {E °4-50 mL/s.

I 6y B K 2 0 TN AR AR A 1 46 AR E 10 min
DA b 3R B, 24 A 3800 T 3k 90% I T 46 1 5% 2
P, TEREA I ) 505 B R 30 4 8 20 46 TR 26 5 B0
B 5 M 22 R IE B BB R il sk B A 3h )
YRR MR 0.25.1.2.4 h R .

1.6 MEIEHR
WP AR SR A S

el

o

1.7 GitFabeE

%2 F SPSS 25 3 i3k 4T 51 R 35 7 22 43 #t Cone-
way ANOVA) , $# DL & + s £ 5 BL a=0.05 N5 56
IKHE
2 $#HR

KRR FES 4 T 1.5.3.0.6.0 mg/kg 1]
thFGF-21 J5 , 5 X A th i, R A2 e
0.25.1.2.4 h B <& PR AR 54 s S E R
HEG i ER. WE1~E 3.

600,

e TR
—e—1.5mg/kg
—4—3.0 mg/kg
400/ —¥—6.0 mg/kg

IR 554 fbpm

2004 i E

1004

0 1 2 3 2
t/h
1 KEMFFRFENEN (n=10)
Fig. 1 Changes of respiratory frequency in rats(n=10)

3.0q
2.5 — VAU R ZE
) —e—1.5 mg/kg
—4—3.0 mg/kg
2.0+ r Y 6.0mg/kg -
_E. 2
i 15 N
r -
1.0 )
0.5
0.0

0 1 2 3 4
t/h

B2 XR#BSEHNEL(n=10)
Fig.2 Change of tidal volume in rats(n=10)

600
— e TR

500 —e—1.5mg/kg
.H'E —4—3.0 mg/kg
£ 400 —¥—6.0 mg/kg
E
= _
IE 3004 [
r : I
VE)
£ 200 3
;jq L
g

100+

o]

0 1 2 3 4
t/h

3 ARBISHBESENEN(n=10)

Fig. 3 Change of minute ventilation in rats(n=10)



+ 1988 -

“assaai Drug Evaluation Research 4255 1087 2019410 B

3 g

WP 22 0 S5 A 22 4 2 B 24 i O AHL A SE 06 ) B
LA RS /31 LR BRI B HEAT A 7, 2 DR BRI AR
J5E BRI B [F0) R B 287 7 A P I 38 e R DAY &8 SR = A
T, BTN G5 T I B, R 2 2 4 2
RPN B FUBOR G T JE 00 i A IS R S P Ay
iVt BATE AR S = A R MRS
RENYDHEAT VAR BRI R AR , T A T B A T R
IR R B B A S 34, B 4 S AR AR 10 =T
SAYIIIEBETC R A K SRR R G52, 555 30
R 3R S R BRI AAL”

TE BT HARE 5T A, ob/ob /N B R ¥ 5 45 T 1.125
mg/kg M) thFGF-21, [ # R W1 &, /s B A& 5T & DA
45 g it , KBTI 40 & DL 250 g ot iR R AR 4t
B KR RSSO R 0.64 mg/kg s K REH 45
3 H 6.0 mg/kg ) thFGF-21, Zh 4 & WL W & 5 % .
T 22 4 2 PR 0 70 B v b, R AR R T 2
R, T BN AT RE AR R R R Y 7
&, H 2 A Re i 5 AT 45 24 B MR 1 dR s T
Hh R R PR i A B ] DR AR ARG A
e 7 A ) BN 1.5.3.04.6.0 mg/kg , 43 A K B
2R RN (0.64 mg/kg) [112.3.4.7.9.4 1%, %4
2 A B0 AR 24 A 4l AL AT R I ] R
WV, 8 W 75 AR IR VI [A) P 152 v 1~ 2 ANl B
[F) A, o TR PR R OB [ R 5 000 5 1~ 2 N o 5
M. TERTHABE SR A3 0 thFGF-21 2 R85 25 )5 75K
B P BT IA U IS 8] 2 0.95~2.25 h, JH BR 3 =E N
1.1~1.3 h, K Bt 7E thFGF-21 M 28 45 18 56 o 46 00
B[] SR T R 2T V45 24 )5 0.2511.0.2.0.4.0 h.

Tt 78 0 7 5 I I B LR, KRk B R i
W T EA N FGF-21 J5 , Wl & WP &4
BREHARHIAYHEEH. NEE L&, 452
TR BRI IR A2 P TR 1 230 5 PR, {HL i % L 2 ) oK
DL G0 vk 2% 25 5, 43 A v] Be & BN K 58 Al ML ER B
PIAE T B 5K BLHCIRES BT 8, 3 M 4 48 K 3 P i
NERFIE] . 25 BRI, KB R R N 45 T 6.0 mg/
kg [ thFGF-21, & WLZ5 905 K BRI 2 Guda b e 2B
HH 3 52
S0k
(1] 8 e, ) 2, ZRmehs, 45 . v (5 ONFE 2 U0 ROV 5% 8] 2

] Meta 73 M1 [J]. " 42 4T 9 % 2 &, 2016, 37(5):

730-736.

[2] LiY B, Weng J P, Xu W, et al. The effects of short term
continuous subcutaneous insulin infusion treatment on

beta-cell function in newly diagnosed type 2 diabetic
patients [J]. Chin J Diabetes, 2003, 11(1): 10-15.

(3]

(7]

(8]

(9]

[11]

[12]

[13]

[15]

[16]

[17]

(18]

[19]

Li H Z, Wang M, Liu X H, et al. The effects of short-
term intensive insulin treatment on pancreatic [ cell
function in newly diagnosed type 2 diabetic patients [J]. J
Chin Phys, 2004, 6(1): 82-83.

Xu J, Lloyd D J, Hale C, et al. Fibroblast growth factor
21 reverses hepatic steatosis, energy
expenditure, and improves insulin sensitivity in diet-
induced obese mice [J]. Diabetes, 2009, 58(1): 250-259.
I, Fo0K MG K, 55 BAF RN i AR K R 21 %
JBE & S ARBTGZ ARAE B BT 52 [J]. 2527 24, 2015,
50(9): 1101-1106.

Sarruf D A, Thaler J P, Morton G J, et al. Fibroblast
growth factor 21 action in the brain increases energy
expenditure and insulin sensitivity in obese rats [J].
Diabetes, 2010, 59(7): 1817-1824.

3% B, Ak ARTE, B3R, % FGF21 MR 4% A I PR B
F[3]. H E g0 AR P 224Kk, 2015, 37(4): 460-468.
Mashili F L, Austin R L, Deshmukh A S, et al. Direct
effects of FGF21 on glucose uptake in human skeletal
muscle: implications for type 2 diabetes and obesity [J].
Diabetes Metab Res Rev, 2011, 27(3): 286-297.

Inagaki T, Dutchak P, Zhao G X, et al. Endocrine
regulation of the fasting response by PPARa -mediated
induction of fibroblast growth factor 21 [J]. Cell Metab,
2007, 5(6): 415-425.

Kliewer S A, Mangelsdorf D J. Fibroblast growth factor
21: from pharmacology to physiology [J]. Am J Clin
Nutr, 2010, 91(1): 254S-257S.

K55 75, AT K, BRI, 45 . Akt 7E FGF21 TPy B bR 73
Lo UL TH AR RTRIT ST (0], M BE B R 22 22 4%, 2016, 46
(7): 490-496, 502.

Zhang C, Huang Z F, Gu J L, et al. Fibroblast growth
factor 21 protects the heart from apoptosis in a diabetic
mouse model via extracellular signal-regulated kinase 1/
2-dependent signalling pathway [J]. Diabetologia, 2015,
58(8): 1937-1948.

Zhang C, Shao M L, Yang H, et al. Attenuation of
hyperlipidemia- and  diabetes-induced  early-stage
apoptosis and late-stage renal dysfunction via
administration of fibroblast growth factor-21 is associated
with suppression of renal inflammation [J]. Plos One,
2013, 8(12): 82275. DOI:10.1371/journal.pone.0082275.
Shao M L, Yu L C, Zhang F F, et al. Additive protection
by LDR and FGF21 treatment against diabetic
nephropathy in type 2 diabetes model [J]. Am J Physiol
Endocrinol Metab, 2015, 309(1): 45-54.

T7 WA, A W, SR, A T T R 3 AT AR TR A 4
Bis i1 2590 25 20 0F A P AR T [9). ZEF R 22, 2015, 39
(7): 519-522.

CFDA. 2% 4= 25 B2 Wt 7L £ K 48 7 J2 U [EB/OL].
(2014-05-13) [2018-07-06]. http://www. cde. org. cn/zdyz.
do?method=largePage&id=187.

WK, SRAIER, W7k W, &6 A1 S IR 4 fA AR 10 1
R FE UL 00 7 TR A BB AR R AR A S FLAE 2 R IR e &
Zy A N (I R E SR B B 2R, 2017, 25(4):
438-443, 449.

X2, T, B K, 45 A B R G VA TE R BRUEIR
F G0 0 R AL [T]. 29 N B AL, 2018, 41
(8): 1391-1394.

increases





