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Cinnamomi Cortex Regulates Incretin Effect in Diabetic Rats
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[Abstract] Objective: To observe the pharmacodynamic effects of Cinnamomi Cortex on the incretin
effect in the rat model of diabetes mellites (DM) induced by streptozotocin (STZ) and explore the underlying
mechanism from glucagon-like peptide-1 (GLP-1) and dipeptidyl peptidase-4 (DPP-4). Method: Forty SD rats
were randomly assigned into blank, model, sitagliptin (0.1 g-kg"'), and low- and high-dose Cinnamomi Cortex
(0.45 and 0.9 g-kg', respectively) groups. The DM rat model was established by a high-fat diet combined with
intraperitoneal injection of 40 mg-kg' STZ in other groups except the blank group. The intervention lasted for 8

weeks. The status, body weight, water intake, food intake, and fasting blood glucose (FBG) of the rats were
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observed and determined. Hematoxylin-eosin staining was employed to reveal the pathological changes of the
pancreas, and immunohistochemistry to detect the expression of glucagon in the pancreas. Biochemical assay
was employed to measure the serum levels of lipid metabolism indexes such as total cholesterol (TC) ,
triglyceride (TG) , low-density lipoprotein (LDL) , and high-density lipoprotein (HDL). Enzyme-linked
immunosorbent assay was employed to determine the levels of glycosylated hemoglobin, insulin, glucagon,
GLP-1, and glucose-dependent insulinotropic polypeptide (GIP) in rat serum, and Western blot to determine the
protein levels of GLP-1 and DPP-4 in the pancreas. Result: After 8 weeks of intervention, the model group
showed higher body weight, FBG, TC, TG, LDL, glycosylated hemoglobin, glucagon, insulin, and insulin
resistance index and lower HDL, GLP-1, and GIP than the blank group (P<0.05, P<0.01). The Cinnamomi
Cortex groups showed lower body weight, FBG, TC, TG, LDL, glycosylated hemoglobin, glucagon, insulin,
and insulin resistance index and higher HDL, GLP-1, and GIP than the model group (P<0.05, P<0.01). The
Cinnamomi Cortex groups showed recovered morphology of islet cells and no nucleus aggregation. Compared
with the model group, the Cinnamomi Cortex groups showed declined levels of glucagon in the center of islet
cells. Compared with the blank group, the model group showed up-regulated protein level of DPP-4 and down-
regulated protein level of GLP-1 (P<0.01). Compared with the model group, the high-dose Cinnamomi Cortex
groups showed down-regulated protein level of DPP-4 and up-regulated protein level of GLP-1 (P<0.05).
Conclusion: Cinnamomi Cortex may reduce blood glucose and improve incretin effect to lower the blood

glucose level by regulating DPP-4 and GLP-1 in DM rats.
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glucagon-like peptide-1 (GLP-1) ; endocrine

Bl DR 5 (DM) 2 — B LA i 47 by B YRR AE |,
Jig AR U 28 L A 3 BRSO ™ R e N 2 (B Y 18
PR, HF 2R IRIER 2K 28] 2R KR
W Z F1 . DM RIRALEI & 4%, & 5]k IR g
g O LA P LB AT T R . BB AR S Y
KT KB, DM B R B AR
PE T 5% 438 L AF 2021 4F , & BR AT 5.37 AL i 4F- DM i
&, 52 B R R AR N2 1710, 3R 494 670 7 A A
DM 5% DM 3 &4 M A6 T, 76 4 A6 17 AN &0 i 2]
12.2%. [ i}, 7E 2011 & 2021 4F3X 10 4 (8] , 3 [ /Y
DM i & 1 WE 1k 56%, 1 9 000 J7 i 34 m &= 1.4
A

P 0 5% 438, o 12 IR 2R A0 3 A A I o I
FFE K -1 (GLP-1) 14 %5 Bl A0 1 P JB & 2R B Tl Bk
(GIP) W Fh ik 42", i 2 Fie M- 22 (R 45 & 8 Xk 15 &
YIFS 0 o T R JE 2R R Y o 40 B ) i ) A AR Y
PRI, 3 2ok T o g e 3R 0 A8 e 3 R T o T ML DD
AT B DM Y i IRIR S o GLP-1 A2 (R s 7
PR R -4 (DPP-4) 417 i 77 45 i 41 g 2R I 5 R A
SR RIRYY DM I — 4k 259 . Hoh DPP-4 911 il
WL PUAR YT I HE A 12 , DM B3 H IR P9 4% 571
7T 25 Wy BE % 38 /0 1K ) DDP-4 % ik , 45 45 DDP-4 %}
GLP-1 153 il A4 A T4 i A , 2% it s 15 o

diabetes mellitus; Cinnamomi Cortex; incretin effect; dipeptidyl peptidase-4 (DPP-4) ;

HE X DM AR Rl A B A DGR A S R T
“THYE VL (R AR N2 - R ) - T ) AR
NERZ Pk, i N B Rm 2 IEd . a4
PNUAE S NG LT S R Wl I S B R B
T2 RN SR )T 0 b 2 b, R A R R
Z— B n BT (R A B2 ) I LA O b
Ch2g2) N P EE R IR BL2Y , PRk b 3 H Rk,
ATAAE 0 S, B A KB BHCBLIE IR R
ITBEZY ST Q= BIvoa s G 2 P2) e | R G NS
MAGE , ARG T ETRERNE, “HHPZ
B HR eS| kT B TR Z k. 2 DRy
F P A A IC R R EETE IR YT DM i AE . and
WA PR RS, Pl s A
B BREFECHUE SR ) IG5 T im b, AR E KLU
Al REIT FREZHN B A BRSNS
I o it A A S AE A 1 I AR D TR YT DM i 98
JIE, A DM AR AL 2 — 5 B SO A 8 A
TR R RE T LIRIT BN E AT, W
2 Al I8 W7 IR A A KR 5T ) o I T8 Y R
BL, BRI Tk B

AR B2 24 M DG 58 s A R EL AT B A R
B R RE VE T, 7636 97 DM J5 11 A AR 4 i 3838 K 52 56
SR oA BIESE W, PR R A DG 2 T RASE i

+ 105 -



H29 B 124
202346 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 29,No. 12
Jun. ,2023

B 18 57 s ) B L T TR R Y o SIS R 43 A1 B R )
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1 ##
1.1 sh¥) K ikl SPF gtk SD KR 40 H, 8 [
I, 1A TR (180420) g, ) F I R T 3 5 3% A 52 56 B
YA B A, S A%IES SCXK(I)2019-0004, 7 37
FrovG R 2 K% SPFR S Y s 6 =, VF v E %
SYXK (#1)2019-0001, ¥ 5% 15 & (22+2)°C , #H X} 1%
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AR S HETT 4 22 (UE 5 4 %5 DW20220310-
018) o 1 Mg B ) BE (b mt B W B 7, it 5
20211015) .
1.2 259 WA A ARAGMARA R S
20210923, f ) PG 1 BE 24 KA v 2 BT A R 0 2
AT Y8 Ry T R R, D R H R R AR ) A R
Cinnamomum cassia B 1 8B [, F56 2020 4 i
AN B R [ 25 M) BR R . O 100 g IR IR I
1 h, %5 13 £ 7K 1 000 mL, 3%k &, SC k18 A
30 min, JE 25 W . 2B 2 i N #% 1% 7K 600 mL, B
30 min, Y25 . A IF IR Ak S E Wbk AR O 5 A
25 R W B 0.25 g-mL (Y 253, 4 °CUR- A7, FH I
B PEAE ST, W E b BV AR 25 R A
L5 0006333, 1% T KK, W A1 g L'
1.3 K5 BEMRIAE # K (STZ, 26 [® Sigma /A 7 , 4t
5 WXBD4533V) , Fr IR Fr 5 IR 41 (38 [ BT hL T 2
AL, 5500 o €2125206,C2122029) , K BUBE AL IfiL
212K 11 (Ghb ) il ¢ G0 28 W BF I 5 75 (ELISA ) i 77 &
(VIRAEBHECA RS W), 575 JL21291) , R LB &
% (INS) | @ & if 4% % (GC) . GLP-1, GIP, DPP-4
ELISA il I & ( g4 3 A A, 5845 43 3] 4 CSB-
E05070r, CSB-E12800r, CSB-E08117r, CSB-
E17969r,CSB-E08519r) , GC Hi ik ( = A 7], 52 5
15954-1-AP) , GLP-1 HiL{& (' [ Affinity A 7], 18 %5
BF8043) ,DPP-4 Hii /& (SAB /A ], 185 28617) , H i
15 - 3- 1 2 M 20 ( GAPDH) B A4 (I BE 28 7, 4%
5 KC-5G4) , HU it 40 Ak 1 8 (HRP) b7 i 3£ bt/ B
B BEBR R (R BR (1 (Tg) G (iU T+ A=) T
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[E B (TC) VH M = B8 (TG) . = % B g 85 1 (HDL) |
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(8% K2 WA R/ A, FRESCO 21 A 5 # ¥4 Uk
B0 ML (3E E Thermo 24 ] ) , MT70-2 % 73 FL AR 15 i
W A% O =R BR A #8 A BR A 7] ) , DNM-9602 %1 fiff
B A A 52 38 B3 B R A BR A 7)), JB-PS # 4 41
HAL(RIRARFAHRAA ), BX4S B IE & 2%
B (H AR BARE T A A, MSX2 U R ()M
T 2 H R A R ), BS-200 % 373 iy AR 4k X
G G A BT ML F ey A IRA A, AX-TT X 4R
R W I ()R AR YT AL A BR A A .

2 Ak

20 ERLRYZ 40 HSD K RRGE MM SR 1R
Jei L BEMLIE L 8 H M IE & 4, T ok B R, 4y
32 HUgh T i M v ) e IR 5 4 8 S L 2R B AN AR OK
12 h 2L E ¥ STZ 3% T 0.1 mol- L #5718 82 28 wh ik
1 (pH 4.4) , B il BE 1% % W , #% 40 mg kg 7 i —
YRR B T 5 [ IS IE 2 DA 25 A BRI % v i
HES o 72 h i R Dk R it 0 e B AL W, B AL il >
16.7 mmol- L' 8% 25§ 1 BE>11.1 mmol-L"' & DM &
BT B R K RAE T 2 H K R AR )
(930 HUR BB AL > A HU 2 A% BT 4 L R A
o R A 2 R 3R AR T R R B AT N RR R
R R R B BDLL 70 kg B R 1Y 6.3 4%, 5T
BVGR I T4 4 H 10 mg-kg ' #EH K ) 41
0.45 g-kg'-d'"VEH WS EL4 09 g-kg'-d' ¥
B IR AMBIA A T L ER RS . )
PR A BT 45 10, R 406 % Jo dk A8 b R 3 ) o, T SR R 2
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22 BRAWCEE B2 A R A 1 YRR R K
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T R AR 4 B T80 °CUKAE & H .
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2.4 FBG/K VA 5256 09 a5 2 J& 2 i ik
I, {5 A ot W5 AT FBG, 318 45 24 I 1 4 R I {1 .
e i — U Ad 4 A 3 A 464 BT AU %E FBG .

2.5 KEUMERE bR SR 4 A sh AR s
i R UL TC. TG, HDL-C . LDL; ™ #% $i 1]
ELISA 2 51 &5 (% Ui B 45 #5425 B8 4 7 il A 430 Az U
K B3 o' Ghb . INS .GC . DPP-4 GLP-1 GIP, Jf-if
B R RIS BL(HOMA-IR ) , HOMA-IR=FBG x
INS/22.5.

2.6 IR R FR-PHLL(HE) 4 0 0 52 JB iR 20 2395 #1L8
b GBI BB K A S AR B 3~5 pum g BE
Yl HE 4 0 )5 76 62 GBS WSS, 4 B iF i 4%
2 I ARAR A AL BB A 2 U

2.7 HaRE Ak (THC) K I K BB AR 20 208 1 i &

2.8 AE S B v (Western blot) &6 K B R iR
HEUR AR 5l B AR R 3k 817 RIPA 2 T
PRI BRI 21 40 B 6 A, Bradford 15 1 2 8 H ¢
FE o SRV R o e B e R AT B T R UK PVDF % JBE
B0, i A% ) — $t GAPDH , GLP-1,DPP-4(1:
1000),4 °CHFHF it . TBSTUER 3K, INA 4t
(1:10000), = M F 1.5 h, Sk (% . 8 i SensiAnsys
AT R IR

2.9 GiilsEarHr R SPSS 22.0 B AF kAT 4 #r
5 WS4 A LU AR A2 N o GEORE T 22 3 B 5 B
W8 AR AT A TE 2 40 A HLJ7 22 55 09 L B8R TR
% 07 2 500, A FF A R AEE S 808 ke 56 5 i
— P 3, 45 O 22 5%, SR JH e/ i 3 Pk 22 %
BRI, 5 Z AT, WK A Dunnett 73 #6556, 2085

B OBAREE U RS TR EDTASU R EE BRIy £ sFR , P<0.05  ZFA G FE X
M (pH 9.0) B &b TR Wt ot 3 &R
SOBSA B L KU S GC—$i(1:100)4 °CHEE 3.1 XF DM K BUEIR MARMER & 55 14l

w7, “HiEE 50 min, HRP ARICEE SO0 1 M
30 min, DAB & 4, 3 KR Y (1% Eh 2 S BEor 1k .
SRk e, KR HE WK oh Pk A K S LKV R
BT BB N LB, S M VT A B P 4 G o A R
P E Ly

OB KR ZIK 2R 28 KEBILOLE.
K w25 BE 45 B 4, RS R 411 R B B 3 R (P<
0.01); S A, 4425 4 J8 I, I REAR o )
41 VS F0TT 41K BURE IR X 0 G A3 A T 2
FETHE(P<0.01), W1,

F1 HEXDMKXBRARNEEREKFEHFEE (¥ +5,1=6)
Table 1 Effect of Cinnamomi Cortex on body weight of DM rats at different time (x + s,7=6) g
41 541 H /g ke 2RI B2 24 4524 6 452 8

24 280.00+9.61 376.17+10.19 433.50+14.98 455.00+16.25 463.67+26.30
AT 2] 215.33+10.01” 239.17+18.85 245.33+6.74% 266.67+8.12% 266.67+9.24%
PR R ARG 551 £ 4 0.45 223.67+9.31 259.17+7.47 311.67+9.87% 360.83+10.94% 365.34+12.09"
A A 1 7 0.9 221.67+10.21 270.50+5.99% 324.50+10.04% 375.50+8.12% 393.33+16.76"
iR - I RAE: 0.01 222.50+9.31 273.17+19.07" 356.33+15.40" 397.00+10.55" 417.33+12.96"

T SIER A Y P<0.05,2 P<0.01; 514 Hod ¥ P<0.05,% P<0.01(F 2-% 7[A])

3.2 Xf DM K BA[E B[] FBG K- 52 528
HAH R, BRAH KR FBGKEREFm, 22 A
F R ESGIEE X (P<0.01) ;4525 )5, SR AH

*2 AEXNDMARAERE FBGKFEHEME (f+s,n=6)

P, REAR L ) A LV RS 51 7T 4 FBG /K SF 1
R, 25 A B E 5% & L (P<0.01) .
L2,

Table 2 Effect of Cinnamomi Cortex on FBG levels in DM rats at different times (x+s,n=6) mmol-L"
20 51 Fl /g kg Eepzii] 45252 4254 4 %525 6 Ji 4525 8 JH
ki 5.83+0.52 6.25+0.61 6.30+0.36 6.02+0.55 5.62+0.71
H 5 241 21.88+4.16” 23.18+1.24% 27.22+1.60% 26.25+2.61% 23.00+1.97%
A ARG 551 o 4 0.45 22.25+3.01 18.90+1.53% 21.65+1.56" 19.83+2.10 17.20+1.45%
PR A 1o 7 o 0.9 23.27+3.84 17.27+1.729 16.87+2.299 13.53+2.39% 15.07+1.09%
TR HIT 4 0.01 23.78+4.18 11.57+1.51% 10.80+1.87% 8.45+0.64" 12.15+2.05%
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3.3 X} DM K FBG.INS & HOMA-IR /K ¥ ) &
o 5 OOE H 4l b, RO 4] K B FBG L INS &
HOMA-IR 7K ¥ i 3% F+ 5 (P<0.01) ; 5 A 4]

B, AR & a4 R P A% 5T 41 K BUFBG L INS
N HOMA-IR 7K - #] 4 A [\ #2 BF B A& (P<0.05, P<
0.01). W53,

#3 MAHEX DM KK FBG.INSKE HOMA-IR K FH M (f+s,n=6)
Table 3 Effect of Cinnamomi Cortex on FBG,INS and HOMA-IR levels in DM rats (x+s,n=6)

21 5 /g kg FBG/mmol-L" INS/mU-L" HOMA-IR
7= 4l 5.80+0.59 26.80+1.14 6.93+0.10
F 1 25 15.20+1.97” 49.11+4.76 33.47+7.34%
PRG54 0.45 11.57+0.64% 38.90+0.72% 20.03+1.45%
PR A 1o 71 A 4 0.9 9.78+0.34Y 35.13+1.87% 15.29+1.33%
Vi S0IT 40 0.01 8.28+0.43% 31.40+0.89% 11.57£0.91%

*4 AEXDMAXRME Ghb.GCAIEHEM (X+s,n=6)
Table 4

3.4 X DM KFIMLTE Ghb . GC/AKFEMm 5iF
WAl A, AR R 4] K BRI Y Ghb . GC 7K - 1 B & T
F(P<0.01); 5HIR A He B, ARG L i ) 4 4 K g

Effect of Cinnamomi Cortex on serum Ghb and GC

levels in DM rats (x+s,n=6)

. . 25 Fik/g kg Ghb/mg- L™ GC/pg-L"
F& BT 20 K BRI % Ghb . GC 7K 7 3 B i B A% (P< neTre ne ne
2 HH 4.20+0.67 1.21£0.17
0.05,P<0.01), W4,
bl A i~ . BRI 9.40+1.05” 2.4540.13”
3.5 X DM AKRIMAEFEMEW SIEFEHLK,
. . o PR RE AR 7] 37 21 0.45 7.55+0.24" 2.15+0.12"
15 A ZH K BRIl % TG.TC.LDL ¥ i # F &5 (P< o
. 51 PR R o 7] o 2 0.9 6.74+0.16" 1.94+0.05"
N <0. . BRI 4 vy
0.01), HDL B @ R (P<0.05); SRELA W ViA% 59T 41 0.01 5.80+0.22% 1.68+0.11%

e 77 Ak 21 K P A% A1 7T 20 K BRI TG . TC \LDL /K~
B 1 [ I (P<0.05, P<0.01) , AR AR 50 2 21 1. 3§ TC
LDL 7K - W] fi B AR (P<0.05) , PAAEAR &y ) 4 24 74

£S5 MEXDMXRIMASKFHHIE (F+s,n=6)

k& BT 21 1 3 HDL /K F #4188 F+ & (P<0.05, P<
0.01). WFSs.

Table 5 Effect of Cinnamomi Cortex on lipid levels in DM rats (x+s,n=6) mmol-L"
25 F /g kg TG TC LDL HDL
s HAH 0.30+10.02 1.31+0.10 0.28+0.04 0.95+0.20
R 2 0.74+0.15% 2.20£0.19% 0.58+0.06 0.50+0.05"
PR ARG 5] 4 20 0.45 0.51£0.05 1.81£0.07% 0.47£0.02" 0.60+0.02>
PR e )k 201 0.9 0.41£0.01" 1.63+0.03" 0.410.03% 0.66+0.02"
PikE AT 0.01 0.36+0.02" 1.51£0.04" 0.35£0.01% 0.73+0.04"

#6 MHEX DM KXRIMEGLP-1.GIPKEMEME (x+s5,n=6)
Table 6 Effect of Cinnamomi Cortex on serum GLP-1 and GIP

3.6 X DM KR IfE GLP-1.GIP K Efm 5
1FE WA M E MR 2 K BRI Y GLP-1.GIP /K3 B
FRRAL(P<0.01) ; SAC Y2 b, RREAIR L i 0 i 4

levels in DM rats (Xx+s,n=6)

§ N e 215 FlHE /g kg GLP-1/png-L" GIP/ng-L"
% 75 K% 39T 20 BUIL WS GLP-1., GIP 7k F 8 & % 7} ? e re e
e 7S 4l 2.00:0.09 59.41+4.08
m(P<0.01), W6, - ) )
. . . i 7 £ 0.45+0.16" 23.81+2.14%
3.7 X DM KRR HEF AR 2 EF A
N PAVEE {50 ek 2 0.45 1.04+0.10" 35.86+1.42Y
JiR 525 44 i A X2 AR W BROE | A0 TR HE B A0 5% TR A N
- . PR o 0] 2 0.9 1.3840.06" 42.83x1.50"
JHL o T B R o L R B AL 2 AR R, B . o "
VA HNTT 241 0.01 1.61£0.06 47.09+0.60

187 73 A 5 0 36 2 51 0, 1 8 240 B 18] 5 R W B

0 I e AR IR R 2 H R, R A T O A i P

ASEHEPR AL, SR o SRR 5 R K

A TRV AN A o Ao SRR HL R, AR
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Fig. 1 Effect of Cinnamomi Cortex on histopathologic changes of pancreas in DM rats (HE, x400)
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Fig.2 Effect of Cinnamomi Cortex on distribution and content of glucagon protein in rat pancreas (IHC, x400)
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Fig. 3 Electrophoresis of DPP-4, GLP-1 protein expression level

in pancreatic tissue of rats in each group
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Table 7 Effect of Cinnamomi Cortex on GLP-1, DPP-4 protein

expression levels in pancreatic tissue of DM rats (x+s,n=6)

21 51 #l&/g-kg' DPP-4/GAPDH GLP-1/GAPDH
2 HA 0.37+0.05 0.96+0.12
LRI 1.09+0.21% 0.49+0.16
TRVREAIR SR A2t 2 0.45 0.70+0.19 0.85+0.18
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