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[ Abstract |

Pericarpium, and research the spectrum-effect relationship in diabetic cognitive dysfunction rats. Method: The

Objective: To establish the HPLC fingerprint of aqueous extract of Citri Reticulatae

HPLC fingerprints of 21 batches of Citri Reticulatae Pericarpium were established, with acetonitrile (A) -0. 1% of
phosphoric acid (B) as the flow phase for gradient elution. The detection wavelength was 270 nm. Acomparative
analysis was performed for the results based on similarity evaluation, SPSS 24.0 two-dimension clustering analysis
and SIMCA 14. 1 principal component analysis of fingerprint softiware. Thediabetic rat model wasduplicated by one-
time intraperitoneal injection with streptozotocin (STZ) at the dose of 50 mg-kg™'. After successful replication of
the model, thediabetic rats were given aqueous extract of Citri Reticulatae Pericarpium by gavage. The blood
glucose value was determined at regular intervals. The cognitive function was analyzed with Morris water maze
experiment at the 12 week. Grey relational analysis (GRA) and partial least squares regression analysis were used
to study the spectrum-effect relationship. Result; Totally 16 common peaks of water extract of Citri Reticulatae
Pericarpium were confirmed, five substances were identified, and 21 species of Citri Reticulatae Pericarpium of
different varieties and origins were divided into 2 categories. Compared with the model group, the blood glucose of
rats in each group treated with water extract of Citri Reticulatae Pericarpiumwere reduced, and their cognitive
function was improved. According to the grey correlation analysis and the least partial square regression analysis,
the peaks No. 19, 15, 4, 17 and 6 were significantly correlated with the cognitive function of diabetic rats.
Conclusion: There were some differences in aqueous extract of Citri Reticulatae Pericarpium between different
varieties and origins. It is convenient and fast to make a comprehensive quality evaluation of aqueous extract of Citri
Reticulatae Pericarpium of different varieties and producing areas by stoichiometry, and aqueous extract of Citri
Reticulatae Pericarpium can reduce the blood glucose level and improve the cognitive function of diabetic cognitive
dysfunction rats, its mechanisms of action are resultedfrom the joint effects of multiple effective components, and
peaks No. 19, 15, 4, 17 and 6 are components closely related to the cognitive function of diabetic rats.
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Table 2 Similarity analysis of aqueous extract of Pericarpium Citri

Reticulatae HPLC fingerprints

S AL S AL
S1 0.991 S12 0.943
S2 0.993 S13 0.936
S3 0.984 S14 0.989
S4 0.988 S15 0.941
S5 0.936 S16 0.953
S6 0.931 S17 0.942
S7 0.955 S18 0.945
S8 0.938 S19 0.939
S9 0.983 520 0.982
S10 0.940 S21 0.944
SI1 0.985
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Table 3 Initial Eigenvalues and variance contribution rate

) 4 R AE B PO 5 A A
WP PREBROBBU L REAK BH
- /% /% /% /%
1 10.531 42,123 42.123 9.431 37.725 37.725
2 5590  22.360  64.483 4.812 19. 248 56.972
3 3.626 14.504  78.987 3.250 12. 999 69. 972
4 1.675 6.699  85.686 2.916 11. 662 81.634
5 1.152 4.608  90.294 2.165 8. 660 90. 294

A X AR E s TR RX E A Q° (8,21 4t

K FAS [R5 Hb AN 5] b ol 6% AR Bz 7K B8 4 32E 47 3 4y

3BT, A% o A A3 B 45 43 (Score ) B FI 1 2% &
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Table 4 Fasting blood glucose of rats in each group(x +s,n=8)

27 %3 1%/ mmol - 1, ™! 20 5 1A /mmol - 1. 7!
F# 4.66 +0.35 S8 11.92 +2.07%
8 24.7 £2. 54" S9 12.29 +1.91%
Sl 12.61 =1.90% S10 11.91 1. 82%
S3 11.20 =1.24% S14 11.59 +1.58%
S5 11.79 1. 54% S16 12.31 £1.77%
s7 12. 14 £ 1. 66% S18 11.89 =1. 46>

HASREIY N g-kg ™ S IBA L P <0.01,7 S
# g P <0.01,

3.7 BREOKSEW A bR K A ST IR AL RE T 1Y Y
Wi R E A 12 JA R, SR ] Morris 7K 2 5 U5 K6
MINHITIRE, W 5. Z5 R R, 5 IE W 4H R, &
T 20 IR B A 0k B 9 AR D) I S S (P < 0.01) , 2 i
U0 (P <0.01) 5 S REA 2 P, R Bz K 412
W 2% 28 K SRR o 3 T AR 99 4 I I 4 S (P < 0.01)
BB W 8 i (P < 0.01) , H 9K Bz K 42 ¥ e
B A A 8] 22 5 LG T o

Table 5 Test results of Morris water maze learning and memory ability in each group of rat(x +s,n=8)

20 5 6 3RV AR I/ s BT 5 W IR 4153 3V R 4/ s 5T 5 WOBU/ IR
N1 10.74 +3.68 8.37 +1.84 S8 18.45 +5.72% 5.87 £1.45%
HL TR 36.37 £9.92" 2.25 +1.03" S9 18. 66 =8.21% 5.75 = 1. 66%
S1 19.32 +4.39% 6.37 +1.59% S10 19.41 +5.54% 6.75 +1.28%
S3 18.74 £8.36% 5.37 =1.50% Si4 20. 50 £6.94% 6.25 +1.48%
S5 20. 65 £6. 177 5.50 =1.92% S16 19.59 8. 16% 6.37 +2.26%
S7 19.55 +5.28% 6.25 =1.48% S18 19.72 £5.52% 5.62 £2.26%

D S EA R P <0017 SR L P <0.01,

3.8 PRECK SR 45 S R AR S 25 8 K
KUREE AT SRR, R BOKSE M i) 25 A~ JeAy i
PR AR I A2 B 73 5 M PR A A Bl ki o A A0 | 5
T BB A —E B SR AE (SRBE >0.759) , L
7 6, Ul W IR B2 7K 2 W 808 Bl PR s oK BRI AT RE ) 1
PRI 2 B0 oA R08 o0 36 R AR A 25 21, ek 19 (%
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) 9(FFER) ,15,4,10,17,5,6,20 S WX 1E
FOR TTBRECR , RBREE 34 > 0. 873,

3.9 BRE KSR 48 SCIE S REAE 5 25 5800 F 0 O 5
NT IR AT e/ A 81U 43 M 9 PLSR [1]
A ZH K VIP STERAE LR 7,8, 45 S W, B B 12 B
Yy a3 e i oA 12 A i 5 3k sk s AR 01 52 R AE OG,
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Table6 Grey correlation analysis between fingerprints of aqueous
extract of Pericarpium Citri Reticulatae from different sources with

escape latency, crossing platform times

ik ik 7 AR 30 5T YK
K JF =5

e 5 SRR SE e 5 SRR SE

1 19 0.934 19 0.932
2 9 0.912 9 0.909
3 15 0.907 15 0.909
4 4 0. 898 10 0.902
5 10 0. 894 4 0. 892
6 17 0. 884 17 0. 883
7 5 0. 878 5 0.879
8 6 0.878 6 0.874
9 20 0.876 20 0.873
10 16 0.873 1 0.870
11 1 0. 869 16 0.870
12 8 0. 868 14 0. 867
13 14 0.863 8 0.861
14 12 0.861 12 0. 858
15 7 0. 858 7 0. 856
16 2 0. 857 2 0. 855
17 18 0.854 18 0. 848
18 11 0. 850 11 0. 847
19 13 0. 842 13 0. 839
20 25 0. 833 25 0. 838
21 23 0. 821 23 0.818
22 21 0.797 21 0. 801
23 3 0.776 3 0.779
24 22 0.766 22 0.764
25 24 0.759 24 0.759

R AU HEAAE, — B, VIP H > 1, 8
A H R R B 3 sk, 16 3,19,1,10,4,17,2,15,
25,6,12,16 Y VIP {B > 15 B B 42 B (19 €4 3 0 vh
A 12 AN 5 S BOT & OB TEAR G, oAy 13 i
R UG, I 15,1,25,17,3,14,4,8.,6,19,2 [
VIPAE > 1, Ui W1 7E Bk B K 32 9 19 HPLC 45 80 %
rhv, AR RE B A 043 X 24 2806 B I W K V- & 45 A
%‘—%ﬂno GG KA SCHR BE A T 45 2R ,19,15,4,17,6

Ry 5 A 585 BR v K BTN RN BE g %5 U0 AR OC Y
ﬁizé%o

13
1.0
0.5
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Fig.7 Partial regression coefficient ( A) and VIP plot ( B) of

common peak and escape latency
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Fig.8 Partial regression coefficient ( A) and VIP plot ( B) of

common peak and crossing platform times
4 g

XoF R KK BRI B (1,2,3 W), $2 BV A
F1(50,80,100 mL) , 42 Bt i} ] (30,60, 120 min) i
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TE I B A 507 T, 38 3 X 2 K, R -k R
0. 1% R K 2 10 % 42, 2 B8 Bh B 0k I BT 7 4%
8 43 1 A0 SR % T B fRT B, R K E A L (A) -
0. 1% BER (B) k%, 75K I K9 6% b, R
270 nm [7] 0 5 R B K B 0 45 0 18 v i (3 i i
5 R 15 B B AT 0 R I AR, L g DR AT A O 3
270 nmAE Ay A5 0 i o

38 o A A e X R AT RS A, h g
EAE 0 R AR B R R G RS B 3 Ry i ut
21 HEAS[R] b 7 bR B B2 7K $5 0 1 AT EROHE A3 AT
ALK LA R 2 3R BH R B K 4 ) o e AR, R
I K 41 40 G 5 45 o B 0 DRI 9 4R A 5 Ll

IS8R0 9552 06 e R 2 A 1 g kg
VR G 250 0, S B 45 L SR, W B2 K 400 T AR 1
B PR R BRI B (A ol 3% HON A BE ), ELAS [R)
Fofr 7= 1l 1 [ 2 K B2 4 6 W DR s R BRUIA N Ty g e 1
(4 3PV FH TG I B 25 5 o AR S IR 4% AR WS R Bz K 4
AT R RO O R T R B A (HL R Rz K B 1) 24
RO B AR AL AT R DR 3R BR Rz T Bl R
W PR DA D RE R4 108 24 380K 0 B AR R ALK 2 T
— W

AW GE R T K A8 S 3 3 o0 A7 A A e /N —3fe [l
AR Mr B D7 WS T R B2 K 4R ) HPLC 45 4
Pl e A 0 S PR K B iR Z R C R, &/
T BRI KR R 19,15,4,17,6 S 060 5 4 5
PRI K BRI ) B8 %% U AH OC B B 43, 9020 B 3R T Bk
B K& 5 08 PR R BRIA R0 ) R 1 15 008 &, R B
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