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Effects of Qidi Jiangtang Decoction on pancreatic islet cell apoptosis in a rat
model of T2DM via Bcl-2/Bax pathway
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and Technology, Tangshan 063210, China; 3. Qian’ an Hospital of Traditional Chinese Medicine, Tangshan 064400, China; 4. Institute of Coastal
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ABSTRACT: AIM To investigate the effects of Qidi Jiangtang Decoction on pancreatic islet cell apoptosis in a
rat model of type 2 diabetes mellitus (T2DM). METHODS The SD rats were randomly assigned to the control
group, the model group, the metformin group (200 mg/kg) , and the Qidi Jiangtang Decoction group (7.3 ¢/kg).
After establishing T2DM rat models via intraperitoneal streptozotocin ( STZ) injection combined with a high-fat/
high-sugar diet, the drug intervention was administered for 8 weeks. After the intervention period, the following
parameters were assessed: fasting blood glucose (FBG) , 2-hour postprandial blood glucose (PG2h) , oral glucose
tolerance test area under the curve (OGTT-AUC), and body weight. Biochemical kits were used to measure the
levels of glycated serum protein ( GSP ), glycated hemoglobin ( HbAlc), malondialdehyde ( MDA), and the
activity of total superoxide dismutase (T-SOD) in rat serum. Serum insulin (INS) and C-peptide (C-P) levels
were quantified using ELISA kits, and insulin resistance was assessed wvia the homeostasis model assessment
(HOMA-IR). Pancreatic islet morphology and structure were evaluated using hematoxylin and eosin ( HE)
staining, while TUNEL staining was employed to detect islet cell apoptosis. Immunofluorescence was used to detect
the protein expression of cleaved Caspase-3 in islets. Western blot quantified the protein expressions of Bel-2, Bax,
cleaved Caspase-3 and Caspase-7 in pancreatic tissue. Additionally, RT-qPCR was used to analyze mRNA
expressions of Bcl-2, Bax, and Caspase-3 in pancreatic tissue. RESULTS  Compared to the model group, the
Qidi Jiangtang Decoction group exhibited significant metabolic improvements including reduced levels of FBG,
PG2h, OGTT-AUC, GSP, HbAlc, HOMA-IR, and MDA (P<0.05, P<0.01); increased body weight, C-P,
INS, and T-SOD (P <0.05, P<0.01); enhanced pancreatic function including improved pancreatic islet
morphology and reduced apoptosis, upregulated Bel-2 protein expression ( P<0.05) ; downregulated Bax, cleaved-
Caspase-3 and Caspase-7 (P<0.05, P<0.01); altered gene expression including increased Bcl-2 mRNA (P<
0.05), and decreased Bax and Caspase-3 mRNA (P <0.05, P<0.01). CONCLUSION Qidi Jiangtang
Decoction may mitigate pancreatic islet cell injury by regulating the intrinsic apoptosis pathway.

KEY WORDS: Qidi Jiangtang Decoction; T2DM; islet cell; apoptosis; oxidative stress; Bel-2/Bax pathway ;
Caspase-3
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mmol/L, P AR

2.3 %% BHEEA 3 HREARRE, 2 KR
DAL A e S B o B R 27 R BRBE AL 43 A
R UM R A4, B9 H, 7F
Pt R R RI 2 | SN RN R 2 45
FET- 1 K, AN AGI R AL 8 K, X iad
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Vet a1 I TUNEL B3GR & U Bt AT 9 &, PBS
VEWR G IO K E o T2 WAEE T WEE,
RAEENR, JHid Image J B IR 4 580
PR T AN A
2.7 SR R K EAR M M AR LR cleaved-Caspase-3
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WEBE s, A cleaved-Caspase-3 ok (1 :
200) 4 CHEF LA, MNFOL P 37 CHEF 30
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2.8 Western blot 3 # M| B A% 20 2% Bel-2. Bax,
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JBRRAREELY, TR 2 1 B R R AT 51
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ECL %R, W/ailid Image Lab B4 8 11 5%
Al IR EE(EL
2.9 RT-qPCR % # M Bk IR 20 %% Bel-2. Bax.
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A 274 1 mRNA MXF R IR, 51 B 35
Thermo Fisher Scientific /A ], AL 1,
2.10 it F b JEiL SPSS 22.0 AR HEATAL
M, HEORLCF e br R (v2s) R, £
L] U BER BN 3R 07 22000, #0722 5% K Ml LSD
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2, Z2H BN [ ] SO He AR I e Ty 2247
Mr, BRIEAS 38 5 Mauchly * s A5 BEAG, #5 Ak
J&, KH Greenhouse-Geisser 1% 1F, P<0.05 £/R2
SHAGIEE X,

Jz 5] AGCCATCCTCTCTGCTCGAT

Caspase-3 1E [ ATGGAGAACAACAAAACCTCAGT
JZ 1] TTGCTCCCATGTATGGTCTTTAC
B-actin 1E [ GATCAGCAAGCAGGAGTACGA
JZ 1] GGTGTAAAACGCAGCTCAGTAAC
3 G#HR
3.1 K475 T2DM K AR R T Hh Xt
FRZH R BURS PR R4, IR R s S5 R
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£ v R
#& 400
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3504
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it I/

TE: SRR, ™ P<0.01; SEORAIILES, * P<0.05, ™ P<0.01,
1 BHEXRERELE (¥£s, n=8)
Fig.1 Comparison of body weight of rats in each group

(xxs, n=8)

3.2 KA 2T T2DM K & FBG #= PG2h K-
¥ra SXTIRA LI, B K FBG Al PG2h
KT (P<0.01) ; SR g, — H XU
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25 30
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'H'/__]_-\ 15 Kk E 20 sk %
5 10 3
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Fig.2 Comparison of FBG and PG2h levels in rats of
each group (x+s, n=8)
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3.3 EMTE#%5 T2DM X & OGTT-AUC. GSP

SRR A, XU 0 e AR 3 2 K B

F2 HbAle K-8 %vh  SXTIRL LA, BIRIZH K OGTT-AUC, GSP #l HbAlc /K F # F& ik ( P<
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50 2.0 40 -
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%30— T fo w T 2 o
= £ 1.0 =20 .
gzo— g/ é
104 © 0.5 10
e B B B e & & 8 Th B B B
N & & & &
7 ‘&’@ /& @ /& ‘Q&
)éb 7/ %{:&) / )éb’&)

e XA R, * P<0. 015 SRIEILL AL, ™ P<0. 01,
3 HAKR OGTT-AUC, GSP 71 HbAlc KL% (x+s, n=8)
Fig. 3 Comparison of OGTT-AUC, GSP and HbAlc levels in rats of each group (x+s, n=8)

3.4 EHWEREZ T T2DM K & C-P. INS #=
HOMA-IR K-Fag%rm  SXTHA e, BIRI4 K

HICZH 3t BB 97 2 K BRI 3 INS Bl C-P /KT
(P<0.01), HOMA-IR /K F[%fk (P<0.05, P<

FUMYE INS Fl C-P AKEREML (P<0.01), HOMA-  0.01), FHEHFEEIZ T T2DM KRB B
IR ZKFTHE (P<0.01); SEIRIZ g, —H R AN Thaengitn, WK 4,
400+ 40 25+
3001 T = 30 S 20
3 2 T %5
£ 200- 2 204 g
5 2 S 107
© 100 “ 104 .
T B B T B B TS B B B
7y @’& % @’& 7 ;@»‘&)

e GXFH R, 7 P<0.01; SR ILEL, * P<0.05, ™ P<0.01,
4 ZAKXRMTFE C-P, INS F1 HOMA-IR /K FE L% (x5, n=8)
Fig. 4 Comparison of serum C-P, INS and HOMA-IR levels in rats of each group (x+s, n=8)
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2 FIT B M A 3 2K U 5 A B R n , TSk
#, WK e,
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Fig. 6 HE staining of pancreatic tissue of rats in each group (x200)

3.7 EHEREH T T2DM K SR & wmje 8 0 %
ey X BRZH R S an i b/ W T 4i e, ST IR L

B, A KRR T BRI 40 M £, TUNEL
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(P<0.05, P<0.01), W& 7,
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by
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&

120 =
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1

TUNELFA #4412 /5 E /%
1

af

EHERE

W XTI, M P<0.01; SHERALEL, * P<0.05, ™ P<0.01,
7 SEAXREBERABATERILE (xxs, n=3)

Fig.7 Comparison of pancreatic islet cell apoptosis in rats in each group (x+s, n=3)

3.8 K475 T2DM K R IERE 40 27 cleaved-
Caspase-3 & @ R A 9% HXTIRALLEE, B

0.05), Bax, cleaved-Caspase-3 Fll Caspase-7 & 1
RIBREAR (P<0.05, P<0.01), Rz T

ZH K R HR 21 21 cleaved-Caspase-3 BH 4 2 35 34 in
(P<0.01); SEERIZE AL, — WORUNKZE TS
WA KRR L2 cleaved-Caspase-3 PH A% 2 34 ik
/B (P<0.01), WA 8,

3.9 KM MHE A AT T2DM K SR 48 28 Bel-2,
Bax, cleaved-Caspase-3, Caspase-7 %& & k0%
W SRR LR, BIRLLH R BB R 42 Bel-2 4R
FRIRFEAIL (P<0.01), Bax, cleaved-Caspase-3
Caspase-7 FEHRILTFE (P<0.01), KU PRE
TR RS ; SRR T, — W OBUIRA N i
Ho R 41K RUBAR 412 Bel-2 AR BT (P<

A R T T O R R R R A, W
K9,

3.10 R IWHEHE7 2T T2DM K SR 448 Bel-2,
Bax . Caspase-3 mRNA & ik 69 % v, S5XF R4 I
B, BEAVA R BB AR 40 21 Bel-2 mRNA 23k FEAR
(P<0.01), Bax. Caspase-3 mRNA FikFt 5 (P<
0.01); SRR A, — FF BUIRZ F b f5 05 1
K FRUBRIRA 21 Bel-2 mRNA ik FHE (P<0.05,
P<0.01), Bax., Caspase-3 mRNA FIEBEL (P<
0.05, P<0.01), WLIA 10,
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Fig. 8 Comparison of cleaved-Caspase-3 protein expression in pancreatic tissue of rats in each group (xxs, n=3)

e IR RIL R
il
%

[}
1

cleaved-Caspas:
o
wn
L

7

1.54 0.5
0.4 T
Bol-2 [ W ] 2700 = 10 0s :
— 20.54 &
B-actin MM kDa 0.1+
P B P B 0- 0-
4 %‘/ & @@ & %@@’%@&%@&@@&
a2 & &
% ¥
_ 2.5+ 1.0 4 " *
cleaved-Caspase-3 I- — -|]7 kDa :&%2'0- = N N % 081 " .
% 154 & 0.6-
Caspase-7 _ . - d37 kDa § o
& 1.0 = 044
fractin (S N M. ] 13 kD2 T | P
S Z‘@W Mg g g Ry
7, = = - '.l
7 )@)\&) 7 )%b\&)
TE: SXERALIEL, ™ P<0. 01; SHERIA LA, * P<0.05, ™ P<0.01,

B9 &AKXKREEIEALN Bel-2, Bax, cleaved-Caspase-3, Caspase-7 EARIALLE (xxs, n=4)
Fig.9 Comparison of protein expressions of Bcl-2, Bax, cleaved-Caspase-3 and Caspase-7 in pancreatic

tissues of rats in each group (x+s, n=4)
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