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Level of Serum Cytokines Related with Regeneration and its Relationship

with Pancreas Function in Recovery Patients with Acute Pancreatitis
ZHANG Jing, LI Xu-guang, RUI Xiao-jiang, ZHANG Kai
(Gastroenterology Department, 323rd Hospital of Liberation Army, Xi'an, Shaanxi, 710054, China)

ABSTRACT Objective: To investigate the correlation between the level of regeneration serum cytokines (hepatocyte growth factor
(HGF), epidermal growth factor(EGF), fibroblast growth factor-2 (FGF-2), Regeneration protein-I (Reg-I), etc) and pancreas function in
recovery patients with acute pancreatitis (AP). Methods: 130 cases with AP in recovery stage were devided into the mild AP group(56
cases) and the severe AP group (74 cases),60 healthy volunteers were selected as control group. All researched cases' serum HGF, EGF,
FGF-2, Reg-I and fecal elastase-1 (FE-1), also fasting blood glucose (FBG), insulin and C-peptide were tested, and the correlation
between serum cytokines related with regeneration and pancreas' endocrine and exocrine function were analyzed. Results: Serum FBG,
insulin, C-peptide, and HGF, EGF, FGF-2, Reg-I in mild AP group and severe AP group were all higher than those in control group, yet
FE-1 was lower than control group (P<<0.05 or P<0.01). Serum FBG, insulin, C-peptide, and HGF, EGF in severe AP group were all
higher than those in mild AP group, and FE-1 was lower than mild AP group (P <0.05). Serum HGF, EGF, FGF-2, Reg-I in mild to
moderate impairment group and severe impairment group of pancreas' exocrine function were all higher than those in control group (P<
0.05 or P<0.01). Serum HGF, EGF in severe impairment group were all higher than those in mild to moderate impairment group (P<
0.05).Serum HGF, EGF, FGF-2, Reg-I in impaired glucose tolerance group and diabetes mellitus group were all higher than those in
normal blood glucose group. Serum HGF, EGF in diabetes mellitus group were higher than those in impaired glucose tolerance group
(P<0.05). Serum HGF and EGF had negative correlation with FE-I in recovery AP patients, and had positive correlation with fasting
insulin (P<0.01). Conclusion: Level of serum cytokines related with regeneration is high in recovery AP patients, including HGF, EGF,
FGF-2, Reg-1, etc. Serum HGF and EGF has negative correlation with FE-1, and haspositive correlation with fasting insulin, and the
cytokines may activate signal transduction mechanism by combination with corresponding receptors, further promote regeneration and
accumulation of pancreatic cells and mesenchyme, finally play pancreatic repair and regeneration.
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JoE TR AR T N AP IR A R, 2 PRI 4 (acute
pancreatitis , AP) 5 [ i Ty g #1832 A [  BE i #2475 , 38t BR A TR
BRINREREAT , £ 22 AP S L e & Az 2, LA
I R B F0 A R A A P A o3 WA ) e ELA Y I IR
B, AP Zhiy RGPS o, BRI J5 R S I B 3
TR A RR Sy, LA ML v A o0 4 B WY T REVD M S I
L IRME 555 T ARSI L B, T 20 i £E K (X ¥ (hepato-
cyte growth factor, HGF), F 4K AT (epidermal growth fac-
tor,EGF), mMAF4E4nfud: K+ -2 (fibroblast growth factor-2,
FGF-2) HA A -1 (Reg]) .B- H5FE FI(B-catenin) 51 fiES 5 T
AP LI FRAR B B AR FEF b, A SGE A St
JER 8 1 52 400 AR I T P A A DG AR R K, B ERR Il
THEAMCHRE TS5 AP FEIRIIBER Z 56 &, BEMIN
AP J5 BRAR DI RE Y B E 16T SR A UGB AT .

1 PR 57

11 IR B

T 2012 4 2 H ~2013 4F 6 A 7EARBEIHALNEH T2 A
PEIRRR 92 1 B AT 42 . A AR - O 2tk IR 2 1k
e, H AP LR SARBRIEA IR BE 3~12 D H 3 @4k
18~65 2/, HEBRARME : © A A HALFIN L R FEBNR ;@ &
PERGE MUK RGP , e geg 5 G Ao I 4 ) JEkfe ok & 9 HoAh
SREVERET P94 WA s @ P A0 I S AR )
REANA . IL9Y N AP J5HE 130 4, 5 AP 4. 55 74§ .4 56
i) 4R 23~64 & F-39(52.02 6.2)% ; RIRFEAI PR 3.0~12
A48+ 1A A o HKAE 2007 FRRCH E AP 23348
B, 456 2R R IR 4 9 521482 S Ranson F31fE 8 130 il
B R AP 4 56 5 EERE AP 4 74 15, BR4E AP 4,
55 31 Bl Zx 25 Bl AR 26~64 2 FH4(52.3+ 6.2)% ; KRR
DUTEIRG 3.5~12 A~ F , FH54.55 1.3y H . 45 AP 4, 5 43
Bl L 31 4] AR 23~62 4P 1(51.8% 6.0)%5 5 & BRI 1]
R 3~11 A~ F3(5.02 1.5V A O3 F RIBALEAS B fAks vt i

HRRIAE B B B AG A A% 2 60 B, X iRad, Hrh 5
36 1], 2x 24 f4i]; AFH 18~63 %, FHI(51.2 6.7)% . WIS
BefCHZ: Bttt , IiAs S22 38 [ S AT, 1558
IS 4541 AT R AR B AR A L, 2501
TG 25 L (P>0.05), ELA AT b1k
1.2 &7 &

FA 32RO T8 SR RS R AU ik im. SmL, B2
PR
1.2.] MFEBEERMEMETF  FEB R HHRL (ELISA %)
K0 1fiL i HGF .EGF .FGF-2 Reg-1, A HGF .FGF-2 Reg-1 i 5l
& W [ 55 E USCNLIFE /A ], EGF i3 & W [ b i 75 28289
F BRI T, A i BRI Sl A A A AR I
1.2.2 BEBRA M A THEEAR T SR ELISA B A6 26 v 2%
SIS -1 (fecal elastase-1, FE-1) i PEAL ARSI D)
fE, FE-1 38075 &)W A 7% Roche A F], FE-1<200ug/g $&/R B
S I REZ A0, 100pg/gs FE-1<200p.g/g $7 R Ml Sh 733 i
A 2 v B 3241, FE-1<100pg/g #2713 [P iR b7 s D) RE T E 3%
it a4 A B A A TAS RO fe g 1 T A AT S 1 A
MAHFBG) JiE & 2 e C oK, LATTAR BRI N S0 D RE -
1.3 GitEaHh

N FH SPSS 15.0 St B AT A, T PERH SR
N AR BB FHAR BT t R 56, X PN IE 2843 A 1Y) 3 25248 ot
(A DG OC R AT IRAH DG A0, HoAs 35 2% i Pearson A 3¢ 53477,
P<0.05 JEFAZIEE L.

2 R

2.1 BRERMSM S ThEE b B

B ZRXT G IENR N SN I TIRE L 2 1 TR, vl Lg%
SE AP 4 TESE AP 0BG FBG 25 IR & 25 25 C k¥
FxFHRL, 2 FE-1 T X IR, 2257 HA S22 L (P<0.05
8% P<0.01), ThE AP ZH I FBG &S HESE 25 C IKE T
I2E AP 4, %% FE-1 RTHIE AP 4, Z2REASIHENL
(P<0.05),

*® 1 SEHZFHRER A BTN EELL B (n,xE 5)

Table 1 Comparison of the functions of internal and external secretion of pancreas in each groups(n,xt s)

Group FBG (mmol/L) Fasting insulin(pmol/ml) C-Peptide (pmol/ml) FE-1 (ng/g)

Control group (n=60) 420+ 0.08 17.35+ 1.55 0.56+ 0.21 293.20+ 30.61
Mild AP group (n=56) 531+ 0.10* 32.75+ 2.80° 0.92+ 0.37° 212.50+ 28.37*
Severe AP group (n=74) 597+ 0.21* 40.63+ 2.68* 1.15% 0.40% 186.62+ 2823

Note: Compared with control group, * P<<0.05, *P<<0.01.
Compared with mild AP group by severe AP group, P<<0.05.

22 MiEEE A AR F AT b

47 2 L T A A AN PR K H e 2k 2
7N, Al ULERGE AP 20 . EESE AP 4H f9If HGF .EGF .FGF-2,
Reg-l K185 T IRAL, 2 5 EATSE 12228 X(P< 0.05 5 P<

0.01), FAE AP 4H1f1% HGF .EGF 7K -2 T34 AP 4H(P<
0.05), (HPIAL[H] L3 FGF-2 Reg-1 /K F- LU #K, 2 R LS4 &
SL(P>0.05),
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Table 2 Comparison of serum cytokines related with regeneration in each groups(n,x+ s)

Group HGF (pg/ ml)

EGF (pg/ ml)

FGF-2 (pg/ ml) Reg-I (ng / ml)

265.20% 92.35
493.50+ 150.25 ¢
625.26x 159.00 =

Control group (n=60)
Mild AP group (n=56)
Severe AP group (n=74)

302.08+ 38.63
417.15+ 50.08*
534.80 £+ 62.57*

67.51+ 32.00 25.36% 4.50
92.60 1 35.45° 36.35+ 6.75°
95.94+ 34.90° 39.40% 7.72°

Note: Compared with control group, * P<<0.05,°P<<0.01.
Compared with mild AP group by severe AP group, P<<0.05.

23 ShoribThRE S MFBAEXAMEFHXR

MRAEZE FE-1 KF, #5130 {58 P53y IEH Y F 4 53
{1 bR 2 AR 2 42 i) FERESZ AR 35 il 130 Il RIR A
PRI [F) S0 10 D BE R LT 1A A S A PR K e A
W 3 P, WL rh REAZ AR A | EERE AZ AR AL AR O L

HGF .EGF \FGF-2 Reg-1 /K V-3 TIEH G H 4], 2ZRHEA5%
T2 (P<0.05 3 P<0.01), 3245120 B 50 M 7% HGF
EGF & TR EZHA (P<0.05), {HFLHE I FGF-2,
Reg-1 KV LA, 22 481127 L(P>0.05).,

* 3 RERRAIREAARE N IhEE BE EBEAXHEMEFKELLR0OXE 5)

Table 3 Comparison on serum cytokines related with regeneration in differently external secretion groups (n,x+ s)

Group HGF (pg/ ml)

EGF (pg/ ml)

FGF-2 (pg/ ml) Reg-I (ng / ml)

573.35% 150.62
865.26+ 200.30°

Normal group (n=53)
Mild to moderate injury group
(n=42)

Severe injury group (n=35) 975.51+ 239.60 **

430.28+ 52.56
528.26+ 52.51°

602.57 + 66.50 *

93.28+ 35.06 37.85% 6.62
122.27 £ 47.48* 45.36% 6.55¢
12591+ 44.92* 50.42+ 7.89*

Note: Compared with normal group, *P<<0.05, *P<<0.01.

Compared with mild to moderate injury group by severe injury group, P<<0.05.

2.4 N BIHREES MFEBEEXEMEFHXR

HRAE B MUBKF, K% 130 9 583 1500 S 1 URE2H 93
{51 Bl S W 2 29 1) B IR 8 {51, 130 ] S kB S MK
SRLSYIAN TR PR 000 K R R I TP A A S 200 0 PR 52K P e
FAFR, AT IR R 2 OB AL S Y LY HGE

EGF .FGF-2 Reg-1 /K34 T 1R A4 , 2 R B A S
M(P<0.05 5 P<0.01), HIRMGL B H A L7 HGF .EGF ¥
Tl 55 4L(P< 0.05), {H P 4[] L3 FGF-2 \Reg-I /K- Lk
B, 2R TGIEE X (P>0.05),

* 4 RUERRAIEIARE R S IhEE BE EBEAXHMEFKELLROXE )

Table 4 Comparison on serum cytokines related with regeneration in differently internal secretion groups (n,xt s)

Group HGF (pg/ml)

EGF (pg/ml)

637.37+ 180.65
785.22+ 206.46*

Normal BG group (n=93)
Abnormal glucose tolerance
Group (n=29)

DM group (n=8) 872.58+ 277.25%

420.65+ 50.55
570.20+ 89.50°

703.38+ 156.57™

FGF-2 (pg/ml) Reg-1 (ng/ml)
89.26% 30.17 35.80+ 7.36
120.25+ 60.06* 43.30% 6.15°
126.95+ 54.76* 46.40+ 7.01°

Note: Compared with normal BG group, * P<<0.05,°P<0.01.

Compared with abnormal glucose tolerance group by DM group, P<<0.05.

2.5 AP ik E A EE MFHEAEHX MM EFKFESREEIEEH
EPS L

AP Yk 52 W1 B35 1l HGF \EGF #J5 FE-1 K F 2 i 4 3¢
(tHGF =-0.36 ,tEGF= -0.27 ,P<0.01) , #J 525 Jf§ Jifi 1%, Z /K 2 1F
HH36(HGF =0.51,rEGF=0.39,P<0.01), Ifij 5 HAth PN 43 i 45 47 TG
B E A M (P>0.05),,

3 Wig
b i 2 PR 2 i R 5 5 R I P 8
BRI L S AL KM 10 S SR A AR N .

R IRIRIAYY AP ZRMER G AMAIRTT 1 , L5 N &
IR I AINE IR BT 8 2 AR T BT AR R T R AR IS L K
SRR I RBOA K B #5520, 10 AP 3R A B 1Y
IRAER BRI AP FRRAEE KR IL+RIT 2 EA
ZA, MRAEHI RARR R IR BRG], — R AP
SN EVERSIN(A &6 E 10 d 224 R )E 10 d 72
ARG, 2~3 R, AT RREE 1~2 A H A A ) R 5 30 (ke
WLV, 2 8% mn 3 UG 2 2~3 > H) =SB, B IR
A B R AR AT 5 B 0 =P RS T 2 R U 2 A A R
HGTIT B BESEA , BRI AR S D REME 2l e 4G
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TR, BIAAE L&A J5 R s s B B PR LR, JF 5T
CEEEA IV SRIARE o (ETE S0k SOy AR A FRe 0, Ml 4 L ey 45
INHCSE 32 o LA R AR, HL AR ST | B8 S 1 A5 22 AL
TP T2 5 b i AWK W15 R AR S DR e 2 2%
B ) S A P AR T AR S R e 8 S N A R FH 2 T
AL TR, TR AR SCE BRI WA S PR R
BREA RYIBeE S B, BT T AP &HR)E 3~12 4
A, BB BT e SR RAR A R DI Be I8 5 lm BRI B B . TENR IR
WHMTIB DI RETe bR iEEE I, BT FE-1 5BARSN i D) REAH G
PRI, AN 32 SR IR R 52 T, BN R S 12 W R A1 4 WA T fig
B4R SR RRS, RO AS ST LA FE-1 BP0 RARSN B T BE . N
SPILTTRE ML B AT H AL FBG 25 I8 g I C Ik,

FERNAFIR NI, AP ZEZ5F R BE 7 T A 1B 2 F A
TR EAR AN A — PR IG AL B I, A A B (ECM) )
TORR HALY , AR v 2 i 1) 520 5 B 7 1) R R, PR A O MR
BT AL 9 IEF 45 M I AP — B AT LASE 2K 52 B (4%
5T RE, HEAE AP BRI Z5HE 5 D) BE— AN RE 78 2 I
BB PSR B E A AP B BRI AR AR i) BT
AT BB S 3 ECM [] e K2 TR, s Ak R i
OB == M 151 e e A ¥ g g i = ) i I B Y S Re R et 7
7 RN SE S S . TEAVIS Pk 8 HGF EGF,
FGF-2 Reg-1 ¥} AP J5 2L FA A G AUMI I . &5 SCiik
VORI G A, FH-2E RH G 4H M R F-7E AP FA= i i v i) 32 2
BLHITE T : HGF 54 R AZ 1K c-met 455 100G Gabl 5]
[RER AR AL LI N B0 15 B S I A RPN AL IE B 40 B 851 Fn
3L EGF 2 —FZIIfeM A KT, SHZRE & 5
S, PR o AR A, T RENS I MR B S RE S
PRI AR R, AR IR A6 AP A i A8 ; FGF-2 J2—
PR 225y SR Z2 1K, V5 B R T4 3 A4t G P P A R e i 2 43
Ui B il . Reg- 1 T S ZIALE G5 ML B 40i
SRS I S R AN KRR S R R B A R 24
ZUER, RS L A MR B AR A A, Bt
g7 e L, B KA (bone morphogenetic proteins,
BMPs) 15 45 & 25 [ fiff (matrix metalloproteinase , MMPs) . [ IfiL
Wi K F-(leukaemia inhibitory factor, LIF)  JHZE 15 45 2 (CCK)
FIE WA ZR (gastrin) S5 TR 2238 10 52 2% A A AR 55 S i AR BT i
A i i 4 L % 1) B o ) P A S AR R I — B R B b 58 A
PRI S s S 5 1A .

A SCHEFESS R o, FRAE AP 21 VEAE AP 219 1lL7% FBG,
RS A E C R R T R4, 28 FE-1 KT X IR4L, %
WIS 401 AP F8.35 Y BBt N A0 W D) REATS A7 A — 28 B DI fig i
%, WA SE R B IEH Ko EAE AP 41103E FBG 25 RS
% 251 C Ik THRSE AP 4, %€ FE-1 IR T4R4E AP 40, T
TRE AP 2 B RAR N M 3 Th REA5L 05 50 TP 5, HAB SN
HABRERE., BIE AP 4. A AP 4 A9 107 HGF EGF,
FGF-2 Reg-1 KF-H Tt iAl, RURENLTHROEES
AR R FE AP 1M YE HGF EGF 7KF- 38 FHeE AP
s TEAMFIA T RE TS T, b BE B2 AR A T RS2 AR AH R B T I
HGF EGF \FGF-2 Reg-1 /K-F-Him FIEREHIAL, #2441
BHE MM HGF (EGF ¥y T rh B2 40 41 T2 N - W D BEJ5

D, BT SR AL W DR 4 AR Y LTS HGF \EGF \FGF-2,
Reg-T 7K V-4 e T 1E 6 IO, B DR 48 Y 1L HGF \EGF
By TR i S A X SE N AT RESR AR AP 450 E R R B
G PTG IR o RA B SCHE T 7 , AP PRSI A8 1L
{if HGF \EGF 2.5 FE-1 K-, 525 B &S Z K2 1E
ARG, 10745 FHAtL N 43 WA FE AR TG B35 AH OGP (P>0.05) . X AT RE 552

Wi 58 2 U /K S B PR R L A G B B2 N R A — e

T REHGIE TR ELN o A SCRIFST R S04 RS 2R SR PT

FERA Bk, HARSME AR AR IR
g bk, SRR R YK W B 1% HGF \EGF [FGF-2

Reg-1 %5 FHAE A OCAINE R 7 /KP4, 13 HGF \EGF 5 FE-I

IR AARSE , 525 MR 8 ZR K- R AEARSG, AT BB i 5 A L

F18 52 AR 5 TRV A0 LA 5 AL , AR e MR 0 % [ J5

SRR SRR A AR BIME 2 S AR
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