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Abstract: Objective To predict the mechanism of wine steamed Huanglian (Coptidis Rhizoma)-Shichangpu (Acori Tatarinowii
Rhizoma) by network pharmacology in the treatment of diabetic cognitive impairment, and to verify it by experiments. Methods
TCMSP database, Swiss Target Prediction database and GeneCards database were used to screen the main active components, action
targets of wine steamed Coptidis Rhizoma-Acori Tatarinowii Rhizoma and disease targets; DAVID 6.8 database was used to
conducted Kyoto encyclopedia of genes and genomes (KEGG) enrichment analysis; STRING database and Cystoscope 3.8.1
software were used to build protein-protein interaction (PPI) network and “drugs-key components-potential targets-core pathways”
network, predict the mechanism of drug prevention and treatment of diabetic cognitive impairment. Diabetic cognitive impairment
model in rats was established, wine steamed Coptidis Rhizoma-Acori Tatarinowii Rhizoma were given for intervention, fasting blood
glucose, serum insulin, homeostasis model of insulin resistance (HOMA-IR) and insulin sensitivity index (IAl) of rats in each group
were detected; Acetylcholine (Ach) content, acetyl cholinesterase (AchE) and acetylcholine acetyl transferase (ChAT) activities in
hippocampus of rats in each group were detected; Immunohistochemical method was used to determine the expressions of B-amyloid
protein 42 (AP42), AchE and ChAT in hippocampal of rats in each group; Western blotting was used to determine the protein
expressions and phosphorylation level of insulin receptor substrate (IRS), phosphatidylinositol 3-kinase (PI3K), protein kinase B
(Akt), glycogen synthase kinase 3f (GSK3p) related to glucose metabolism in hippocampus of rats in each group, protein
expressions of interleukin-1p (IL-1B), IL-6, and tumor necrosis factor-a (TNF-a) related to inflammation, in order to observe and
verify the effect and mechanism of wine steamed Coptidis Rhizoma-Acori Tatarinowii Rhizoma in the treatment of diabetic cognitive
dysfunction. Results A total of 16 effective active ingredients of wine steamed Coptidis Rhizoma-Acori Tatarinowii Rhizoma, and
84 candidate targets related to diabetic cognitive dysfunction were screened out. KEGG pathway analysis found that wine steamed
Coptidis Rhizoma-Acori Tatarinowii Rhizoma treated diabetic cognitive dysfunction through PI3K-Akt signaling pathway, insulin
signaling pathway, cholinergic pathway, advanced gycation end products (AGE)-receptor of AGE (RAGE) signaling pathway and
inflammation-related pathways. The confirmatory experiment results showed that wine steamed Coptidis Rhizoma-Acori Tatarinowii
Rhizoma significantly reduced fasting blood glucose and HOMA-IR (P < 0.05, 0.01) in rats with diabetic cognitive dysfunction, and
increased IAI (P < 0.01); A4z protein expression in hippocampus was inhibited (P < 0.05), Ap production was reduced; Ach content
in hippocampus was increased (P < 0.05, 0.01), ChAT activity and protein expression were increased (P < 0.05, 0.01), AchE activity
and protein expression were decreased (P < 0.05, 0.01) ); The phosphorylation levels of IRS, PI3K, Akt and GSK3p in
hippocampus were up-regulated (P < 0.05, 0.01), the protein expressions of IL-1f, IL-6 and TNF-a were reduced (P < 0.05, 0.01).
Conclusion The prediction results of network pharmacology correspond to the results of animal experiments, and both indicate that
the components of wine steamed Coptidis Rhizoma-Acori Tatarinowii Rhizoma may regulate glucose metabolism, improve insulin
resistance, inhibit the expressions of inflammatory factors, resist neuronal apoptosis, regulate PI3K-Akt, AGE-RAGE, insulin,
cholinergic and other related pathways, then play the role of treating diabetes and its concurrent cognitive dysfunction.
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32 FIEIIIELER
320 EZEEE-AEIT DCT KR FBG HIszm K
M ipSTZ72h J5, ¥WHIMZIR. 28, 2RI
mMUARREAR, SRR S R SRS, R K
BUHILH SR AR R R B K
JEEEDL, H Morris 7K 2K 5256 B R AR R 41 KRR ik
BB R IR O IR B B KO, iR DCI A
RS BT 4Y)E, LIRRERE Arecs.
W 1 Piw, SHIRAMEL, BARH KR ip &
STZ J& FBG Wl & (P<<0.01), [ /s mbiia
BIAKIRN, KR FBG WA s G ahfase, R
Fim MRIRAS . W78 30% -4 Bl i & P IK DCT K
=1

i FBG (P<<0.05. 0.01), PEHER % =ik 2] 38.49%.
3.2.2 A TEE-A BN DCLA RUIMIE Ins K AH
HPRERZ Wk 2 R, SXTERAMLE, AR
B Ins & EHEFK (P<0.01), HOMA-IR
BETE (P<0.01), IAI B3 TR (P<0.01), #£
B 2 B0 PR K BRUEE B S AR PUB Y i 46 e T . S5
RUAALL, 9524 24 JJ5, WAAMEE-A B A&
HK B HOMA-IR &2 #EFFIK (P<0.01), 1AL 37+
H (P<<0.01), {HXHIE Ins SEILEELW, £
P 75 3% - BT RE I AT A 2 BB R KR
IR, RS B AMINREMKE IR, SEmbLiAxT &
IR

EERIE-AEHX DCI KR FBG MISM (x+s,n=10)

Table 1 Effect of wine steamed Copftidis Rhizoma-Acori Tatarinowii Rhizoma on FBG in DCI rats (x £ s, n =10)

Al

FBG/(mmol-L ")

7 E/(mg-kg™)

I EAR A 2R /%

EeEIL] “h245)5 24
pagiil — 6.53+0.42 6.28+0.51 -3.83
A — 27.83 £3.25% 26.66+3.01% —-4.92
UK 250 27.97+4.02 13.62+2.12* —45.94
7R E- A BT 180 28.06+3.48 17.66+3.28" -38.49
80 28.914+3.77 21.54+2.02 -25.49
X H s #P<0.01; SEBALLE: "P<0.05 "P<0.01, FEF

#P <0.01 vs control group; "P < 0.05

**P <0.01 vs model group, same as below tables
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2 BARE-AEEX DCIARILE Ins RAEXIRIIEHAIENE (X £5,n=10)
Table 2 Effect of wine steamed Coptidis Rhizoma-Acori Tatarinowii Rhizoma on serum Ins and related resistance index in DCI
rats (x £ s, n=10)

2l Fll &/ (mg-kg™) Ins/(mU-L™") HOMA-IR TAT/(X 1072
pagiil — 9.05410.103 2.527+0.374 1.759+0.113
A — 7.806+0.276" 9.231+1.411% 0.48710.072#
SR 250 8.46710.182 5.24610.984" 0.84740.115™
7R E- A BT 180 7.941+0.297 6.233+0.872"* 0.7134+0.081**
80 7.8741+0.223 7.578+1.117 0.59040.107
323 WAWIE-fAEWEN DCI KEESAHLAF K (P<0.05), RPN EE-AEWHTED AR 1)

APax EEHRILHIFLM AP FEIN N K& SR ™ A
SR MR GINAL, B iiZR/e )1, RN
Phs s Rk F v R R B . ] 4 Fik 3 BT
N, SXHIRALMIEL, AR A4 ABs R RH
PEFIE RIS (P<<0.01); SHERIHAEE, W%
W BT HE D HL ARy A MM RILEFER

ARG, MRS 22 0 L A N D RE 4%

3.2.4 NZEEE-A BT DCL KRG 5 4 25
REIMERAH AL IR bR N3k 4. K] 5 fIEk S
B, xR, SRHRSHL T Ach & &
2 FR% (P<<0.01), ChAT i f 8 ARk 3%
TR (P<<0.01), AchE 75 KB ARIEHET &

d .
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. {3 T~ %
wt ’/ e 3 g N 4 - 2 | * 'i % -~"_, N 5 »
—-—a ¢ ¥ Ve %5 L N e BN 3
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of R TR BN AR EE- A ST 180 mg-kg ! WZEHE-1 ET 80 mg-kg!

4 BERAE-AEEHX DCIXRIEDELAG AP EERIEHIFN (X400)
Fig. 4 Effect of wine steamed Coptidis Rhizoma-Acori Tatarinowii Rhizoma on A4z protein expression in hippocampus of DCI
rats (x 400)

R3 BEERRE-AEHEN DCIAXREBDELAHS AP EBR
BRI (x5, n=10)

Table 3 Effect of wine steamed Coptidis Rhizoma-Acori
Tatarinowii Rhizoma on AP4 protein expression in

hippocampus of DCI rats (x + s, n =10)
A & /(mg-kg ™) A8

i HE — 0.182 80.006 1
(e} — 0.248 7+0.008 6%
ZHUIT 250 0.199 0+0.007 8
AP Bl 180 0.202 9+0.006 0*

80 0.209 1£0.007 5

(P<0.01), KW= IPIRAME AchE Al ChAT 2
AN REEEEZ R, SE Ach & EZBMH], 2t —
Bl RINEIThRe i . GBI, AR %
AEGHATEA Ach SEEEA R (P<0.05.
0.01), ChAT ¥ 4 J2 [ R IA 35 8 2 T+ 51 (P<<0.05.
0.01), AchE J&EMEHIRFFK (P<0.05. 0.01); Tz
WA BT 4L AchE & AR IA B (P<
0.01), KENHABIE-A EV#XT DCI K EUMZHZ
(1) Ach & BCH — MR EA, vl R IR aE (5
53 PR i DA T BB B AT

F4 EERBE-AEHEN DCIAREDELAF Ach FELUK AchE. ChAT SEMMIEN (X £s,n=10)
Table 4 Effect of wine steamed Coptidis Rhizoma-Acori Tatarinowii Rhizoma on Ach content, AchE and ChAT activities in

hippocampus of DCI rats (x £ s, n =10)

20531 Fl&E/(mg kg ™) Ach/(ug'mg™) AchE/(U-mg™) ChAT/(U-g™")
paii — 182.72+12.17 2.53240.529 164.72+10.61
FEAY — 119.234+10.65"* 5.297+0.664% 82.33+£9.87"
U 250 145.94+15.61" 3.746+£0.351" 105.81+7.43"
7R E- A BT 180 155.16+13.84™ 3.225+0.421" 121.64+10.31"

80 136.27+16.74" 4.071£0.472° 103.24+9.61°
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Fig. 5 Effect of wine steamed Coptidis Rhizoma-Acori Tatarinowii Rhizoma on AchE and ChAT protein expressions in

mm

=5 HEEREE-OEEX DCI AREDELATH AchE # ChAT ERRIENEN (x+s5,n=10)

Table 5 Effect of wine steamed Coptidis Rhizoma-Acori Tatarinowii Rhizoma on AchE and ChAT protein expressions in

hippocampus of DCI rats (x £ s, n =10)

45 FIHR/(me-ke ™) — A48 ——
payiiél — 0.167 940.009 0 0.214340.002 0
R — 0.231 5+0.010 8% 0.182 7+0.003 4
IR 250 0.169 6+0.008 6** 0.209 1+0.002 6**
PR E- A B 180 0.178 1£0.006 5™ 0.208 6+0.001 9**
80 0.213540.010 6 0.210 040.001 3**

325 WAMIE-AEX DCI KRS AN
IRS. PI3K. Akt. GSK3p & [ 3R 1A ML 1k 7K1
sz e 6 ML 6. 7 i, SxTMRAMLL,
R A 3 T 4 23 IRS. PI3K. Akt. GSK3B & [
RIBTLH B, (H FIRIE AR 1 BEER 1L K1 B 2
TR (P<0.01), #R/RZHIM IRS/PIBK/Akt i
5 516 2 GSK3B Ml LR 2 5 2 BURE IR
W5 SN AT R . SRR AL, TS
ERERE SN RS HLA T Akt A1 GSK3B 1)

BER ALK T B E T (P<0.01), WZETIE-H
LT A LIRS AT PISK )l B2 Ak 7K 1 S 2 T
(P<<0.05. 0.01), #E/nZiPaeiEidsm GSK3B
1E Ser9 WIMERE ALK, BEMiHIH GSK3B it B
fho VA ESEIRFH, WARE-AEHH S — 7
T HIH] GSK3B i PR K38 Ik IR G e, YR REAR
Wt A —J7 L Y IRS/PI3K/Akt 15 5 i i ok
2N IR N R I = AR, > AR TR, B
INEN ) REfRERG o

| — | 1.70 X 103

RS [ | 170108
PPIK [T e o —] 15X 10°
PIK | — | 1LI5X10°
p-Akt [ ] 5.60x10*
Akt [ e — — o | 5.60% 10
DGSK3P [ o s — — | 4.6010¢
GSK3P | s e s e | 460x10°
GAPDH [FNSSS e s e s | 3.60 X 10
ot it 180 R

28 38 7 - A1 Bl /(mg kg )
6 EERRE-AEEN DCI KFIEDLAL IRS. PI3K. Akt 71 GSK3p &R FIA R BEL LK P AT
Fig. 6 Effect of wine steamed Coptidis Rhizoma-Acori Tatarinowii Rhizoma on IRS, PI3K, Akt, GSK3p protein expressions and

phosphorylation levels in hippocampus of DCI rats



FES 20211085 #52% B 198 Chinese Traditional and Herbal Drugs 2021 October Vol. 52 No. 19

* 5919 -

F=6 BEREE-AEHEX DCI AREDEL IRS. PI3K. Akt #1 GSK3p ERFRIEREN (Xx+s5,n=10)
Table 6 Effect of wine steamed Coptidis Rhizoma-Acori Tatarinowii Rhizoma on IRS, PI3K, Akt, GSK3p protein expressions in

hippocampus of DCI rats (x £ s, n =10)

A7) I g ke ") CHELRE S

- IRS/GAPDH PI3K/GAPDH Akt/GAPDH GSK3B/GAPDH
Xt HE — 1.000 1.000 1.000 1.000
it — 0.94340.089 1.010+0.158 1.03340.183 1.117£0.261
T 250 0.925+0.098 1.038+0.230 1.03240.362 1.067+0.253
W E-H BT 180 0.906+0.118 0.99040.113 0.9644+0.127 1.121+0.309

80 0.960+0.160 0.969+0.027 1.096+0.283 1.05440.137
xR7 ERBEE-AEHE DCI AREDHEL IRS. PI3K. Akt 1 GSK3p B 1L /KLHIEN (X £ 5, n=10)

Table 7 Effect of wine steamed Coptidis Rhizoma-Acori Tatarinowii Rhizoma on IRS, PI3K, Akt, GSK3p phosphorylation

levels in hippocampus of DCI rats (x £ s, n =10)

415 I mg-ke) B A RIL T
- p-IRS/GAPDH p-PI3K/GAPDH p-Akt/GAPDH p-GSK3B/GAPDH
pagic] — 1.000 1.000 1.000 1.000
A — 0.39240.025% 0.25240.017% 0.28840.015% 0.261+0.016%
T H UK 250 1.518+0.129* 0.554+0.049* 1.148+0.016* 0.948+0.030"
W2 - B 180 0.57340.066" 0.49740.075* 0.49140.047* 0.89940.064"
80 0.469+0.071 0.27440.055 0.471+0.023* 0.801+0.087"
3.2.6 ?@i&ﬁﬁ-ﬁg%Xj‘ DCI ﬁﬁ%éﬂéﬂﬁé'ri IL—IB 3_0)(104

MXRREFEARERE @7 RS fin, 5
XTHRZHAHEE, A H A IL-1B. IL-6 X
TNF-o & HFRIEKFREAE (P<0.01), FHK
T FF S 1 = M = B RAS 25 5 1 BSOK BRI 2L 211 ¢
PERBL, HA RN TR, i R
Zouint, BAMFINThARE. SERAAML,
k- B A S0 2% IL-1B. IL-6 JZ TNF-a
FARLAKFEERMK (P<0.05. 0.01), F£HIE
ZRTE-A B ] Lhod ik ) 28 YRR 3Rk, R
Z A UGN RIS .

IL-6 2.5X10*

TNF-a 2.6X10*

———

I
GAPDH | |3.6 X 10*

PR BR T HIUIE 80 180

AT BT (mg kg ™)
7 ERRE-AEHEN DCI XRIEDELRA S IL-1p. IL-6
K. TNF-0 EBFIEHIFNT
Fig. 7 Effect of wine steamed Coptidis Rhizoma-Acori
Tatarinowii Rhizoma on IL-1B, IL-6 and TNF-o protein

expressions in hippocampus of DCI rats

* 8 ERRE-AEEN DCI XRIEDHEL IL-18. IL-6 & TNF-o EEFRIZHFM (x£s,n=10)
Table 8 Effect of wine steamed Coptidis Rhizoma-Acori Tatarinowii Rhizoma on 1L-1p, IL-6 and TNF-a protein expressions in

hippocampus of DCI rats (x + s, n =10)

B L 1 FEAEMFRLE

4| A (mgkg™) IL-1p/GAPDH IL-6/GAPDH TNF-o/GAPDH

pagiel — 1.000 1.000 1.000
| — 1.258 +0.032% 1.164+0.058% 1.988 4-0.058"
IR 250 0.91140.054* 0.101+0.087 1.13240.041*
W TE-A B 180 0.965+0.036* 0.979+0.027* 1.07940.038*
80 1.0724+0.022" 0.9894-0.036" 1.06940.062**
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TR, I, DCT R CRHLRE “ B2, 7, 1677
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I S A& AP, AEDARZG A e, R R Y R4
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