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The effect of hyperoside regulating the SDF-1a/CXCR4 pathway on the
learning and memory ability of depressed rats
ZHOU Lu' .SHAO Huijing® ,ZAN Hongjing*"
1. Department of Psychiatry and Psychology ;2. Department of Clinical Nutrition ;3. Department
of Nephrology Rheumatology and Immunology ,Shandong Provincial
Third Hospital ,Ji'nan ,Shandong 250031,China
Abstract:Objective To investigate the effect of hyperoside (Hyp) regulating the stromal cell-derived fac-
tor la (SDF-1a)/CXC chemokine receptor 4 (CXCR4) pathway on the learning and memory ability of de-
pressed rats. Methods Sixty rats with successful modeling were randomly divided into the Model group
(Model group) , low-dose Hyp group (Hyp-L group), medium-dose Hyp group (Hyp-M group) , high-dose
Hyp group (Hyp-H group), and high-dose Hyp -+ SDF-1a/CXCR4 pathway inhibitor group (Hyp-H -+
AMD3100 group) by the random number table method. There were 12 rats in each group. Twelve healthy
growing rats were used as the Control group. Detect the depressive behaviors and cognitive abilities of rats

The hippocampal tissues of rats in each group were collected to detect the levels of inflammatory factors [in-
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terleukin (IL) -6, tumor necrosis factor -a ( TNF-a) ,I1L-18],o0xidative stress factors [ malondialdehyde (MDA)
level, superoxide dismutase (SOD) activity,catalase (CAT) activity],neuronal apoptosis,and the protein ex-
pressions of ionized calcium-binding adapter molecule 1(Iba-1),SDF-1a, CXCR4,B-cell lymphoma-2 (Bcl-2),
and Bcl-2 associated X protein (Bax) ,respectively. Results Compared with the Model group,with the increase
of Hyp dose, the escape latency of rats in the Hyp-L. group, Hyp-M group and Hyp-H group gradually de-
creased,and the preference for sugar water and the proportion of platform stay time increased (P <Z0. 05).
Compared with the Model group,with the increase of Hyp dose, the levels of 1L.-183,11.-18 and TNF-a in the
hippocampal tissues of rats in the Hyp-LI. group, Hyp-M group and Hyp-H group gradually decreased (P <<
0.05) ,while there was no statistical significance in IL-18 level between the Hyp-I. group and the Hyp-M
group (P>>0.05). Compared with the Model group,with the increase of Hyp dose, the MDA level of rats in
the Hyp-L group, Hyp-M group and Hyp-H group decreased significantly,and the SOD activity and CAT ac-
tivity increased significantly (P<C0. 05). Compared with the Model group, with the increase of Hyp dose, the
proportions of neuronal apoptosis in the hippocampal tissue of rats in the Hyp-L. group, Hyp-M group and
Hyp-H group[ (25.0444. 16) %, (19. 134+3. 21) %, (11. 60 £ 2. 04) % respectively ] were significantly de-
creased (P<C0.05). Compared with the Model group,with the increase of Hyp dose, the {luorescence intensi-
ties of Iba-1 in the hippocampal tissues of rats in the Hyp-L group, Hyp-M group and Hyp-H group [ (1. 06+
0.07) % ,(0.83£0.06) % ,(0.57£0.04) % respectively ] were significantly decreased (P <C0. 05). Compared
with the Model group,with the increase of Hyp dose,the protein expression levels of SDF-1a,CXCR4 and Bcl-
2 in the hippocampal tissues of rats in the Hyp-LL group, Hyp-M group and Hyp-H group significantly in-
creased, while the protein expression level of Bax significantly decreased (P <C0. 05). Conclusion Hyp can im-
prove brain tissue injury,inhibit neuronal apoptosis and enhance cognitive ability in depressed rats. Its mecha-
nism of action may be related to the activation of the SDF-1a/CXCR4 pathway.
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Control 41 88.1546. 54 12.26+3.15 85.2045.72
Model 21 51.6345.07° 43.6045. 37" 26. 6344, 81"
Hyp-L 4l 59.47+4.80" 35.0544. 26" 38.02+5.45"
Hyp-M 4 68.52+5. 98" 26.2743.05™ 51. 4444, 90"
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Model 21 117.81413. 04° 293.744+14,17° 117.3348.05°
Hyp-L 41 96.97+8.61" 269.334+11.03" 101. 60£5. 41"
Hyp-M 4 83.7246.20" 244.10413, 25" 82.70+4. 85"
Hyp-H 41 67.8945. 46" 202. 42416, 98" 68. 3245, 47"
Hyp-H+ AMD3100 21 105. 5648, 37° 288. 6015, 46° 108. 4146, 52°¢
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P <<0. 001 <<0. 001 <<0. 001
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Control 41 2.1540.13 206. 27417, 33 3.7240.51
Model 4 8.9740.47° 115.5148. 25° 1.81+0. 25"
Hyp-L 41 7.1640. 54" 135.28+6. 30" 2.434+0. 21"
Hyp-M 2 5.71+0. 34" 159. 42414, 47" 2.9570. 30 be
Hyp56. 56. 62-H 41 3.234-0. 49" 187. 72415, 36> 3.5640, 17"
Hyp-H+ AMD3100 21 7.9640. 68° 126. 45411, 43¢ 2.1840. 33"
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21 51 SDF-1a/B-actin CXCR4/B-actin Bel-2/B-actin Bax/B-actin
Control 41 0.9140.05 0.860.06 0.9740.08 0.1340.02
Model 4 0.2640. 04" 0.1740. 03" 0.3440. 05" 0.6840. 05
Hyp-L 41 0.414+0.03" 0.3240.05" 0.48-+0. 05" 0.54-+0. 05"
Hyp-M 2 0.6340.05" 0.54=40.06" 0.6740.05" 0.4140. 03"
Hyp-H 41 0.8240. 07" 0.7740. 05" 0.8840. 07" 0. 2840, 04"
Hyp-H+ AMD3100 21 0.35+0.05° 0.26+0.04° 0.4140.05° 0.5940.07¢
F 169. 868 196. 865 113. 087 119. 634

P <<0. 001 <<0. 001 <<0. 001 <<0. 001
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