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Changes of Pancreatic and Gastrointestinal Hormones in Patients With Post - chronic Pancreatitis Diabetes
Mellitus: A Preliminary Study TAO Hong, YE Jun, XIE Jinjin, LI Yifan, PAN Yanyu, ZHAO Qi, CHEN Jiayun.
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Background: Chronic pancreatitis (CP) is the main cause of diabetes of exocrine pancreas (DEP), among which post-
chronic pancreatitis diabetes mellitus (PPDM-C), as a special type of diabetes, remains unclear in terms of its pathogenesis
and differential diagnosis. Aims: To investigate the changes of pancreatic and gastrointestinal hormones after steamed
bread test in patients with CP alone, CP with impaired glucose tolerance (IGT), PPDM-C, and CP with type 2 diabetes
mellitus (T2DM), in order to clarify the pathogenic mechanism of PPDM - C and distinguish PPDM - C and CP alone.
Methods: From April to June 2023, a total of 5 patients with CP, 6 with CP+IGT, 5 with PPDM-C, and 4 with CP+T2DM
admitted to the First Affiliated Hospital of Naval Medical University were included in this study. All patients completed the
steamed bread test, and their blood samples were collected for determination of serum levels of growth hormone-releasing
peptide/inducing (ghrelin), gastric inhibitory polypeptide (GIP), glucagon-like peptide (GLP)-1, glucagon and pancreatic
polypeptide (PP). The area under the curve (AUC) of postprandial PP levels and the correlation between PP and ghrelin
were analyzed. Results: After steamed bread stimulation, the overall differences in ghrelin, GIP, and PP levels at various
time points were significant among different types of CP patients (all P<0.05). In PPDM - C patients, the fasting and
postprandial levels of ghrelin were higher than those in other CP patients, while the postprandial level of PP was lower.
Significant differences could be observed between patients with PPDM - C and CP alone (all P<0.05). The AUC of
postprandial PP in patients with impaired islet function, especially PPDM-C, were significantly lower than those in patients

with CP alone at each time point (all P<0.05). There was no correlation between the reduced PP level and the elevated
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ghrelin secretion in PPDM-C patients. Conclusions: Compared with patients with CP alone, patients with PPDM-C showed

reduced ghrelin and PP responses after steamed bread stimulation, suggesting that dynamic monitoring of the changing

trends of ghrelin and PP in CP patients may help to early identify high-risk individuals who are at risk of progressing to

PPDM-C.
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hemoglobin, HbAlc) . HX 100 wL Il 7 1% 2R o5 % B 2
BMS A5 I Al 55 w0 B2 5 =l EE T Luminex®
XxMAP®H; R4 B Milliplex® MAP £ K TR 7] & 46
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28 L4l CP (n=5) CP+IGT (n=6) PPDM-C (n=5) CP+T2DM (n=4)
B (n) 5 4 2 4
AEWR (s, &) 47.8+17.5 56.2+6.7 53.2+14.7 61.2%1.5
KB B (T +s, kg/m) 22.94+3.65 21.2423.51 23.22+2.67 23.58+3.90
25 W U M(P s, P,g), mmol/L] 5.00 (4.85, 5.05) 475 (4.58, 5.38) 5.40(5.10, 8.30) 6.00 (4.68, 7.48)
WAL IM 2T 2 1 (x£5, %) 5.88+0.50 5.92+0.66 6.52+0.65 7.38+2.20
HOMA-B (s, %) 67.79+28.20 48.01+20.27 48.34223.53 73.85+64.74
HOMA-IR [M(P,, P,5)] 0.90 (0.74, 4.55) 1.18(0.79, 1,72) 0.74 (0.45, 1.51) 0.51(0.26, 1.99)
LI AR R 2 A AR R [M(Ps, P,)] 4.93(1.70, 7.56) 4.56(2.78,9.55) 1.45(-9.28, 3.18) -0.62 (-1.90, 7.57)
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VU2 i 18 S S 45 15 A A ghrelin  GIP
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Ei=g ) 4l CP (n=5) CP+IGT (n=6) PPDM-C (n=5) CP+T2DM (n=4) PAE
ghrelin (X+s, pg/mL)
Y] 7.49+1.20 10.60+1.62" 11.47+1.55" 9.63+1.78 <0.01
47 30 min 8.26+1.33 9.25+1.80 14.14+1.517 10.11+1.74 <0.01
4 )7 60 min 8.17+0.95 9.66+1.43 13.17+1.67" 8.82+1.02 <0.01
45 120 min 7.40+1.74 10.03+2.86 12.15+1.68" 7.85+1.52 <0.05
4 )5 180 min 8.97+1.74 8.68+1.58 16.20+2.17"" 10.71+1.12 <0.01
GIP (x+s, pg/mL)
&y 61.248.9 89.2+16.5 97.7429.1 77.2+39.8 0.13
4 )77 30 min 181.611.0 255.7+28.8" 232.6+45.1 279.7+59.7" <0.01
42 )57 60 min 309.9+33.9 346.9+43.7 292.3+42.7 376.6+32.1 <0.05
45 120 min 233.3+35.7 359.7457.3" 273.7+33.8 300.2+48.8 <0.01
45 180 min 211.8+37.0 285.1+32.3" 226.7+42.2 219.7+35.9 <0.05
GLP-1 (x5, pg/mL)
&y 151.4+37.2 163.9+51.2 229.0+26.4" 207.339.5 <0.05
4 )5 30 min 177.8+38.7 216.7+46.3 252.5+26.2" 240.9+49.5 <0.05
4 Ji 60 min 216.5+28.2 204.1%55.2 233.8+37.5 264.4+30.7 0.17
4 J5 120 min 162.3+27.7 173.1+45.9 192.8+34.0 201.9+31.5 0.34
45 180 min 118.0+28.5 158.6+37.2 173.7+38.1 195.1+27.8 <0.05
o5 LB 2R (M (P, Pss), pg/mlL
Y] 53.35(29.21,60.38)  49.68 (40.56, 52.88) 36.98 (29.26, 45.76) 55.66 (46.85, 61.75) 0.10
45 30 min 53.35(42.95,68.74)  57.73(50.94, 72.67) 46.97 (35.91, 53.12) 66.72 (55.30, 69.17) 0.10
)5 60 min 40.88 (34.98,55.06)  44.18(36.11, 56.03) 38.51(33.84, 47.79) 67.73 (55.55, 71.96) 0.05
)5 120 min 44.93(27.18,48.46)  36.59(29.25, 47.47) 30.67 (27.13, 39.53) 55.75 (40.68, 57.29) 0.14
45 180 min 33.27(21.67,40.02)  36.98(25.09, 43.72) 28.58 (24.61, 32.92) 49.11(34.31, 51.43) 0.20

PP [M(st, P75), pg/mL]

73
S

)7 30 min
4 )7 60 min
#5120 min
4 J5 180 min

106.2 (103.6, 123.9)
255.6 (245.8, 330.9)
231.1(221.8, 304.6)
254.9(209.4,308.1)
211.6 (164.8,224.8)

53.0(32.4,78.5) 61.9 (48.5, 80.1) (
174.8 (160.3, 218.0) 1403 (123.4,167.6)"  216.5(196.2,266.4)  <0.01
127.9 (1097, 137.3)° 112.1(82.4, 145.5)" 177.1(159.8,213.1)  <0.01
103.0(81.0, 111.5)" 87.1(76.1, 125.0)” 124.2(110.1, 140.1)  <0.01
117.3(102.9, 136.0) 68.4 (60.0, 84.0)"" 118.1(117.4,131.7)

85.8(71.8,99.7) <0.05

<0.01

T CP oA M PR AR 2 5 TGT AR o JolAEC s PPDM-C Ay 18 1 R R 248 S A BiORR 5 T2DM A 2 OB DRI 5 ghelin S 42 AR KSR BOEE ; GIP M B K
GLP-1 M Jifi i MM AL K- 15 PP A IR Z2 K ; 5 W] s 1] 054l CP 4] L4, "P<0.05, 7" P<0.01, """ P<0.001

®3 FEKBCPEREBLBEREFREMKATAUC

AUC B4l CP (n=5)

CP+IGT (n=6)

PPDM-C (n=5) CP+T2DM (n=4) P{E

AUC 5, 5417.2(5426.5, 6 823.0)
AUC 4 10 118.7 (5 426.0, 12 854.4)

AUC
AUC

21 669.0

0-120

0-180

28 435.5(5426.5,31 385.2)

3318.1(5426.1,4 447.2)"

5671.8 (5426.7,6 192.1)" 5159.8 (5 426.9, 6 767.8)"

5426.8,25923.3)  9610.8(5426.7,11016.6)" 8818.8(5426.4,12633.9)"  12428.1(5426.5,13593.9)  0.004
15753.1(5426.1,17704.3)" 11 732.8(5426.1,15579.4)"" 18 810.4 (5 426.4, 19 588.9)  0.001

3078.6 (5426.2,3 648.0) 4700.2 (5 426.0,5 132.1) 0.003

8005.5 (5 426.7, 8 684.0) 0.001

U CP g M APEBRAR 2 5 1GT AT kI ARG s PPDM-C Sy A IR AR 58 S5 B PR s T2DM g 2 BOEAR s AUC SRR TR AUC, 54 AUC 60 AUC 150+
AUG, 5 78 B HAE BT 5485 30,60, 120, 180 min 22 8] 14 22 KK P AUC; 15 [m] i ) B B4 CP 21 LLEE ,"P<0.05,7'P<0.01,""P<0.001

TRAR R N A BB N I A T, A2 2E CP I, JBR
JI S B8 & A 2T A AL A HLAR B s R fE 1 180 BR B 2

it

LUK M) e Z B, 3 BB MR N 0 IS R o M 3R
BL, F O R B DEP, BEAERTSESIN N, B 41
JHL 5 22 43 W TN RE T B2 CP RR A HH B T o 5
) ELER A, — I UK B CP AR
R TG /N2 21% , B 440 it T AR 0 249 29% , B 4 g
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TR D BB 25 WA AH I 98/, DT H B T
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PP MM IR Y KGR 51, 3 25 R 5 PP 41 i
Sy B R R 18 D T Ak P T ek
P 28 S S L A, ELA R ' Wis Bl DA e B
FR I IO 2R 4 s VR R WIS SR PP AT U
2% 5 He s i 8 1 2, el T I 2 A 3G
JHF Ik £ 2 SRR A0 ) A R 3R ) 4 T v e
E s VAR ) = (1R eV N | s I =R 11K A
F FE CPYR AR R, PP I I A 43 05 B RE I e 15 3t
P R, B 9T 3 B DEP 35 Y47 78 15 5 R K
P, PP A 7 H e SRR Y, PP 4 o
O3 A7 T AT A3 EBOAE R A0 5 RS A i
] A2 dE AT b U i) B 4152 PP 4
TR, PP 200 0 53 06 0 /0 2 i I 2 458 1 R T e R
AHIFFE rp i 5 T RE A7 101 8 18 Sk I S PP K
B, AN R CP 411R] PP /KSF- 1 AUC A7 76 8. 3%
225, 5 Hart S F IR 45 AL . Qi & B 5%
WA, CPEHE )G PP LA AL, PPDM-C H 11
PP K-8k #4445 5 T2DM #H18 .  Perez-Frances 22
BB 2B, /N BRI N2 B R 86 i 1) PP 4 fifg R 30 1
5 o 8 402N B T RE T B AR YT I ST, T LE B
YL 10 J AR R TR Rk A I 2 SRR R
FEREPRFGIRAS T 5 PP AT UL I AT AR Ry 4K
T B 2N Ny Rl e A ek 48 I 4 2 W R 8 A
WL . BAE CP R Bl T FE A AE K, AR
12 LT Y AL B 2 R B PP A R Y T R R
2R Y4 520K, PP AT LR B 40 i 0 T JF i 5
JBE & ZRHRPT , A BB RO B T TEIR T
— IR REAILXT BRI s, BT TR PP ] SR R 2%
ORI, Y B A7 19 5 2 IR T I A 1 OB PR A
o DEP J 0 i 5 2 i ok ™ Rk, Bl % CP ik
J&& , PP 43 b 1 BE 5 BLSE I IS 98/ 1 AR L i #, PP
i L AE PPDM-C H 1 FA itk — 2 5 B B
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