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ME.BR HPARARKER - RS REAEAKE T 1(GH-IGFT) HiZhRIRAET L A 4e A K K+ 21 (FGF21) /KF K H 5
WERRIIHII R R, ik A 201548 1 A % 2016 4 5 3 48 e #REE LR 2= B & A6 5t KI5 B B¢ 9 43 W RHE: B 16 97 19 Ao A2 R
E B 35 BiIVESy GH-IGFL BT RETTHEA , 4 X 9 (AN Bk 5 9 R TC D) RE R IR ARG , RAE , SMII 55 ) GH-IGF1 T REJR ik
FBA 32 B4R Ry GH-IGF-1 BTl REAR T 20, ] R e A7 6 2 (A A6 199 4 B 3 30 45114 Sy %o IR, SR FH XSLAE o9& o0 il 066 28 %
(ELISA) yEA I AT Ag 52038 I FGI21 [ 33K, i = 4 =2 [8) B i A4 B & | 1R 5 & 5 40 ( BMI) | B IR [ 2 ( TC) L = Bk H vl
(TG) A% & B 2 1 IR B2 (LDL-C) |55 % B AR 2 1 JIH [ 2 ( HDL-C) (=5 1 1 b (FPG) Ak I 212 B (HbAle) /K5 3F 40 #r
I35 FGF21 K-S0 ARSI A M et . 258 FGF21:GH-IGFT iRk U4 (606,898) pg - L™ ik F GH-IGF1 Zfigfik
T41(25.0,64.5) pg - L7, 22 A GH# R (P <0.05) 1 5% IHA1(158. 75,233.25) pg - L' AR, ¥22 5 04022 2 X
(P>0.05), TG:GH-IGF1 LJRETTHEL (1. 14,2.20) mmol - L' & GH-IGF1 IJfefE T 41 (1.22,3.13) mmol - L™ #5 F X I8
20(0.74,1.20) mmol - L™', H 2R H 1262 X (P <0.05), HDL:GH-IGF1 TjEe L #E41(1.19 £0.26) mmol - L' }z GH-
IGF1 THEME F41(1. 14 0. 44) mmol - L™ #LFXF IR (1. 63 £0.64) mmol - L™', TC:GH-IGFI IHEAL T 41 (4. 85 £1.25)
mmol + L™" 5 X IR (4. 30 £0.53) mmol - L™ ;GH-IGF1 ZhfE Lifk4l FPG HbAlc & FHALMYL ; 322 R A G TF 8 (P <
0.05) s AHXAE T iR, FGF21 5 GH IGF-1 2 A, M5 TG TC 2IEM X, 18 FGF21 78 GH-IGFI HhThge i F 4%k
KK TF GH-IGF1 Sz et 2e , nl a5 HAb N R L E A5 1 GH-IGF! #ifE K & F S5 Y BSR4, NIk R IFE % GH-
IGF1 Ty BE S5 FrBOpms BIAILHI BBy T S i JEL B
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Abstract : Objective  Abstract: Objective To investigate the concentration of serum fibroblast growth factor 21 (FGF21) in patients
with GH-IGF1 axis dysfunction and its relationship with glucolipid metabolism. Methods 35 inpatient cases of acromegaly treated at
the Department of Endocrinology of Beijing Tiantan Hospital affiliated to Capital Medical University from January 2015 to May 2016
were enrolled into the GH-IGF1 axis hyperfunction group,32 inpatient cases of saddle area disease (such as craniopharyngioma, large
pituitary non-functional adenomas, postoperative inflammation,and trauma) into the GH-IGF1 axis hypofunction group and 30 cases of
healthy subjects who came to our hospital for health examination during the above-mentioned period were enrolled as the control group.
The serum FGF21 expression of all the subjects were tested using the double antibody sandwich ELISA method The three groups were
compared in terms of their heigh, weight and body mass index ( BMI) ,total cholesterol (TC) ,triglyceride (TG) ,low density lipoprotein
cholesterol (LDL-C) , high density lipoprotein cholesterol ( HDL-C) , fasting blood glucose ( FPG), and glycosylated hemoglobin
(HbAlc). Also the correlation between the serum FGF21 concentrations and the glucose-lipid metabolism was analyzed. Results The
concentration of serum FGF 21 of the hyperfunction group (606,898) g + L™" was lower than that of the hypofunction group (25,
64.5) ug - L', with the difference being statistically significant (P <0.05). Compared with the control group(158.75,233.25) ug
- 7" there was no statistically significant (P >0.05). The TG of both GH-IGF1 hyperfunction group (1.14,2.20) mmol - L™ and
GH-IGF1 hypofunction group (1.22,3.13) mmol - L™" was higher than the control group (0.74,1.20) mmol + L™",while the HDL low-
er than the control group,which were statistically significant (P <0.05). The TC of the GH-IGF1 hypofunction group (4.85 +1.25)
mmol + L™" was higher than the control group (4.30 +0.53) mmol - L™". The FPG and HbAlc of the GH-IGF1 hyperfunction groupwere
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higher than the other two groups; their differences were both statistically significant (P <0.05). A correlation analysis found that FGF21

was negatively correlated to GH and IGF-1, and positively correlated to TG and TC. Conclusion The expression of FGF21 in GH-IGF1

axis hypofunction group was higher than GH-IGF1 hyperfunction group,which may mediate the growth and metabolism of GH-IGF1 axis to-

gether with other factors. And providing a new way for exploring the mechanism and treatment of GH-IGF1 axis dysfunction.

Key words: Growth hormone ; Insulin like growth factorl ; Fibroblast growth factor 21 ; Ggucolipid metabolism

MRAERKME - B EFEERKKEF 1 (GH-
IGF1) 41z 5 ¥k A & & & 5101, GH-IGF1 fili 1)
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ZEL, LB PR | g I B A EE L o0 M i A
95 T 2R BRI B O o A8 L e R R P 2 452 25
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HZ R (IGFIR) 454 J5 il 13 Z2 05 5 38 1% i & #5472
AR RE AR A7

AT K T 21 (FGF21) 4B ) FGFs B K %
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GH-IGF TS # B R NAEAE GH IGF1 /K
S B ARG Sr B AR, L P B G A R A
S AT R B FGF21 & IGFL (1 f i 35 H 7,
FGF21 3 it f i A= K R 15 5 19 JAK2-STATS {55
B, T IGFT 23K 1L FGF21 /K
A7 5 GH-IGF T RBAR A B4 56, Btk
AT RIE I EELE B S FGF21 i A X H
HIAR i IO iRE . A B 7EEEAN [A] GH-IGF]
BHINRRIRA T B # 1M3E FGF21 /KO py Ak ) H 5
WG ICIHE bR ] A AR S, B AN [A] GH-IGF 4l 1)
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WARHE B ih 97 A0 R BB A R 35 1), 53 14 1, &
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1.2.1 GH-IGF1 #hgh g4k T oo &% (1) midtdk
( MRT) ffy i #65 DX 5 57 9 78 4 45 7 MR A5 K i
Je G FECIRE L JRAE NG A7 L R B X 3k B R Y T
A T SRR FTECT Bl AR AR ; (2) 4 GH
MR (45 ITT 5 5 GHRH + A5 & AR BK 5 2%
AR ) IESE A GH-IGF1 $i T e bk b 1t 8 35 T
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Jibsgg o s OB BRI L ™ B B T R A2 45 ™ B i I
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1.2.2 moskle ke &4 AT E B KE L
WrdrdE: (1) MRI A (&%) CT &5 2 45 7 I 4K fib 98 5
(2) WAt 25 s GH > 10 pg - L™ o
HIBEENRLE T GH > 1 g« L7151 IGFT KP4
BRI DT RC A IE Y R 5 (3) HAT ARSI PR SR I 5
PRUE(3) AN A o HEBR A W g g s ™
JFF B Ty R A2 461 7 R B L0 G A8 SR
o S PN e A S B AT R 0 L R

1.2.3 gt ORI . s I gy i
Je o TG B N B 5 2

1.3 #lAZE IraZRAE TERESE 12 h j5H
Bk L 5 mL, 1l %% %8 20 min J5 Lk 3 000 s -
min =" B0 15 min J5, 505 L7 B - 70 °C UKAE 14
1, % A FGF21 ELISA it 7] & ( R&DSYSTEMS,
USA) A5 WU 25 38 00 EERK G028 W% BRI , A A
7% FGF21 /K-, H AR S5 = 18 b5 38 T & #F B B
FAF B @ AU KR B A S0 B 78 A, ek =41
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a1 g i il . b o

(% ,xts) (em,x xs) (kg,axs) (kg-m 2 xxs)  [pg L7, (Pos,Pss)] [wg - L7, (Pos,Ps5) ]
fik T A2 30 42.30 +10. 04 164.25 +9.01 66.21 +18.44 24.49 +4.81 (0.82,2.64) (158.75,233.25)
GH-IGF1 #ipigeTuiftal 35 41.37 £10.13 166.26 +7.40 73.11 £14.18 26.11 £3.52 (3.57,40.00) (606,898)
GH-IGF1 Hioiiefk T4l 32 44.34 £15.69 167.87 +8.72 68.72 +13.75 24.27 +3.88 (0.05,0.15) (25.0,64.5)
F(Uc){H 3.641 0.661 1.622 4.098 (49.223) (78.923)
Py 0.300 0.419 0.207 0.047 0.000 0. 000
. - TG/ [ mmol-L ", TC/ ) HDI/i I‘Dl/i FBP/[mmol-L. =", HbATc/[mmol-L =", FGF21/[pg-L 7",

Pys,Pss) ] (mmnl-L’l,x £5) (mmol-L’l,x +5) (mmol-L™'x+5) (Pys,P35) ] (Pys,Ps5) ] (Pxs,Ps5)]
fe R IR 30 (0.74,1.20) 4.30 £0.53 1.63 £0.64 2.58 +0.69 (5.57,5.03) (5.20,5.70)  (108.22,236.48)
GH-IGF1 $hZhRe it 35 (1.14,2.20) 4.50 £0.94 1.19£0.26 2.87+0.83 (4.71,7.45) (5.60,6.70)  (78.70,204.90)
GH-IGF1 #iifeft F4l 32 (1.22,3.13) 4.85+1.25 1.14 £0.44 2.99+1.11 (4.16,5.10) (5.08,6.20)  (138.07,353.39)
F(Uc){H (26.813) 2.639 10. 546 1.754 (16.103) (18.798) (0.813)
PH 0. 000 0.070 0.000 0.179 0.000 0.000 0.020

Z ] — i R K S0 & 4R b 45 R, O 3 A I T
FGF21 7K 5 HH ARG R G & .

1.4 Zit=ZAE R SPSS 17. 0 A4 804
3T o XTECHE SEABOE A K T 25 SR R R, XA A
IESI AR R « + s 2o, Z2 2 [ 35500 LB
W7 255307, 35 LA SNK 2 4 22 20 1] 1 795 795 L %2
T ARG R B RS GBI SR AT rh A 8 &% |
TR IR, 22 4 TR N AR S8R g (R
RS ) o AR AR ] A9 2 #3548 348 R H Spearman
FHIC 3T, 228 5 [A] A OC ¢ R AR R 1 2 08
A HE 341 5 PLE SR BOSUI A 55, DL P <0.05 2
ZERAGIHE L,

2 #HR

2.1 =fhE—MIGKEREE %1 PR, GH-
IGF1 Thg i 4 (GH-IGF1 DyHe Ik 2H Skt fR 4 (1]
GRS B IR AR 22 R RS R R (P >
0.05) ; GH-IGF1 Zjjfig ju#k 4 FGF21 Ik T GH-IGF1
BB T, ZRA G753 (P <0.05) ;1 5 Xt
MR T, W 22 S e ge it 2 L (P >0.05) . Bl
A 48 45 5 I A, GH-IGFT Ty g Ut i#F 241 f GH-
IGF1 Zfe ik T 20 TG 3475 T X B 2H , i HDL ¥{% T
XTHRA, Z 5 A% it% 8 L (P <0.05); GH-IGF]
DIBBMN R4 TC & FXT IR, Z R A it # B X (P
<0.05) ; GH-IGF1 T Ci#E 4l FPG HbAlc & FH
i, 2R AR X (P <0.05),

2.2 FGR21 5&4EUERZEMEXEIT &
Spearman #3534, =41 FGF21 5 TG(R =0. 289,
P=0.004),TC(R=0.22,P =0.031),GH(R = -
0.265,P =0.032) ,IGF1 (R = -0.282,P =0.005)
A, i 5 BMIL,HDL, LDL, FPG., HbAlc JCAH
Ktk Wk 2,

2.3 ZEZFESEVES Ll FCF21 kKA &,

X BMI, TG, TC,HDL,LDL,FPG, HbAlc,GH IGF1
B B ALt A TIE A MR AT . L /P R
PRI, A5 AL A TN Y = - 96.984 +
73. 263X, MRS RAR R . FGF21 fyHkJE 2 TC AY5E
M5, e o V1 2R 8 (i ik 2% [0 ) A P AEL 5y
5149 (0. 374 F10.002) , W2 3,

®2 FGF21 54U EiRz BEIHEXES T

A Rif PfH
BMI -0.050 0.687
GH -0.265 0.032"
IGF1 -0.282 0.005°
TG 0.289 0.004°
TC 0.220 0.031°
HDL -0.058 0.575
LDL 0.139 0.177
FPG -0.002 0.983
HbAlc 0.083 0.423
[E:*P<0.05

®3 STEAER(BLFH)

HIEES SR TS 4
EES

BAH PRifER  [H AR 2l Py
HH -96.984  109.340 — -0.887  0.378
TC  73.263  22.894 0.374 3.200  0.002

R =0.14,F=10.24

3 it

FGF21 J&:— AN 30 & B 1 A6 385 98 42 9 7, 2
FGF #8 % W ity — A i 4% 1% 51, J& T FGF19 W 5%
W7 FGF21 il i 55 i 4T 4 40 g A K DA 3% A
B-Klotho & F1IF B2 & W I35 T W5 5 il e 14 07
SR FEABIIhEE™ . HRTHFTT R W], FCF21 faj
Rt AR T T K HE 3 PRI, FOR21 BRAg Bl
I JH A8 R 265 BIDIR 24 B i 138 5 14 hm 25 g 1k
5 S AR BE /N BRI ob/ob /) LAY R 1 46 , IR A1
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AR 5 A R I U i 0 TR S Ak L R AR
S48 T30 P 240 6 X ) 2 AR VB B, AR AU AR , 56 e
FHUBHE" L AR E B SIS A FRET,
FGF21 {3k X 4 Wb W i 34 Jin, FGF21 BERg @ T
Fefily — TEAR — B L RRAh , £ 0 A S A 3R A I A
K

GH-IGF1 flij&— > ZL 1) AR 20 b, X
K& B IRETFE AN —4, TH MG L 2]
FHR & T HEEENIEEER ., A% GH-IGFL
= A R A R E I AT AR A K R F S SR
RS, GH-IGFL Sl sh e T I, 76 5 F W AT &
BRBUNRE KB R SH, B0 56 5% /N AR
o OERESE, BUAE S H 2RI I R A IR AR 3
L S R A | 0L AT BE T R
x4 GH-IGF Dy g 7T 3k I, 75 48 1 DL AT % 4 3%
PR E ASE, TETF AW LLG %A ) 26 90 A JRCom A
hiE,GH IGF1 43l id Z nl 51 4 B £ RS0 &
L, WIOBE PR | 1 AL | /O I UL %55 5 0 | W 2R G 9
o7 S L R B AR IR e 2 A 2

T FCR21 & IGFL 4 fa vk 4 A
+,FGF21 il i F Ik STATS {4, T30 IGF1 Rk
/B AN, FGF21 355 AT IE IGFBP1 Fil SOCS2 f) 5%
KA GH {55 Ik , i @ il AR K I
PRAFEGE B, Bz T T8 59 A4 4 3 3R T 380G A STATS
5510, AT FGF21 A i3 £, 1 FGF21 J i
K AT JAK2-STATS 15 538 %, 1X 3 W 76 i IE
FGF21 5 GH 2 [l 77 7 i fs 45 d i . HH
AT E N AMIF ST AR 20 48 K GH-IGF] ThEe Stk A5
FGF21 ()¢ %, Takeshi Inagaki %' (1) #fF 5% & 7%,
FE FGF21 B R/INR A, 1l12% FGF21 ¥ i i 1 A= A
ANERIR 5 435, TG ) IGFT 1R K 290820 50%
STATS J&2—AN7E GH L % Hh £ 21 IGF1 H sk 7
+,7E FGF21 5% 3L [N B9 3258 L B AR R/ 40% ~
50% . XECHHE L FCF21 M) A KR A S0
STATS {55, MU /b IGF1 [k, {0 FGF21 &Eik&
/INERS TR B A /DN B e, B0 A B R B AR B
o FRIESA AN FGF21 m] LU il i e 7
ARG [F] GH-IGF1 i oy Gtk A& 1) & 1
T TG, B 438 il i A ACRE A 2 Ll 5 0 A il 5
R A BN AR K B3R B = BB ARG f R AT
St X B4 He g, GH-IGFT %l D g T i K diaR 41
i FGF21 K273 B4 i3 X (P >0.05),{H
GH-IGF1 #hife iR 41 5 GH-IGF1 #h I gy i#E4H
WEESAFGITH#E L (P<0.05), £KiLBEHEH
GH-IGF1 3T REVsE 4H > X HEZH > GH-IGF1 3T RE
JUHFAX AN & B FGF21 AT RIAE g — A~ I

BLHLIAR GH-IGF1 Fli Dy RERAS 948 Fx , X M I IR F-4%
GH-IGF1 BT e 58 T 805 AL RIG 7 #2417
BT R

Boparai % (BT 57 W, GH %5 5L PR/ UG
T FGF21 4 ryA a4 0y T T A A 4 i s, /)
IEH Y GH {553 fE XF FGF21 7F g8 & 8 % A 7
A AN AT 2 A5 o B 4G 48 A5 b & GH-
IGF1 Dy et 4 & GH-IGF1 ZhfgkiR 4l TG #4175
FXF R4, 1 HDL 4K FXF #84H . GH-IGF1 ThRE T
HE4] FPG HbAlc @ FHABM AL, 22 A G it
B (P <0.05) s Hik Fli2z 532U GH.IGF1 KF
SH G E & B GHLIGFL K 5 & fr 5l & 1)
FGF21 WAL B, A Fr ik — 4R, ABE5E
H—2 081 T FGF21 545 A= AL 458 b =22 1] 19 #H 5 1
T, iR R FGF21 5 GHLIGF1 2 A X, 5
TC. TG £ 1EA1, 5 BMI HDL.LDL.FPG HbAlc
ToMeNE, HE—2 W2 T ilH 8T s T 2
FEHUH TC & L5 B EEHRE A,

R FGF21 78 GH-IGF1 h 1) fig & % 41 FlIE &
X HRA 2 0] 22 S T Ge it 2 X AR s R 17 ] 1
AT QN3 0 i 5T R AT RE S A B B E B, AN ]
GH-IGF i Ty G IR 75 7T BE X ML 7 FGF21 /K45 52
M, {0 GH.IGF1 5 FGF21 2 [a] i #H B 1E HI ML H
RIHFANE RS, W2t — 2P 5Y . GH-IGF1 Ujfg &
Aoy 2% 2 % W P A 2L A0 I R 2 Al GHLLTIGFL
KEFHFTEER ZEH GHUIGF K54 gl &1y
FGF21 AL B, i A Fet— 240,
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