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Abstract

BACKGROUND: Icariin is one of the effective active components of Epimedium, which is important for reinforcing kidney and strengthening yang. It can not
only promote the function of the reproductive system, but also significantly improve schizophrenia. However, its specific mechanisms of action are still in study

and exploration phase.

OBIJECTIVE: To explore the effects and mechanisms of icariin on cognitive function of schizophrenia rats.

METHODS: A total of 48 Sprague-Dawley rats were randomly divided into control group, model group, low-dose and high-dose icariin groups with 12 rats in
each group. Except for the control group, schizophrenia models were established in the other groups by intraperitoneal injection of N-methyl-D-aspartate
receptor antagonist, MK-801, once a day for continuous 14 days. After modelging, the rats in the low- and high-dose icariin groups were intragastrically given
icariin, 25 and 50 mg/kg per day for 28 days, respectively, while those in the control and model groups were given the same amount of normal saline. After
administration, behavioral detection, Nissl staining and FJB staining of the hippocampus were performed. Oxidative stress level, inflammatory factor level, and

NRG1/ErbB4 signaling pathway protein expression were detected.

RESULTS AND CONCLUSION: Compared with the model group, stereotyped behavior score, total distance of spontaneous activities and escape latency were
significantly decreased, while times of crossing the platform were significantly increased in the two administration groups (P < 0.05). The stereotyped behavior
score and escape latency (days 3-5) in the high-dose icariin group were significantly lower than those in the low-dose icariin group (P < 0.05). Compared with
the model group, mitochondrial membrane potential and superoxide dismutase activity in the hippocampus were significantly increased, while the levels of
malondialdehyde, interleukin-6, interleukin-1B, and tumor necrosis factor-a were significantly decreased in the two administration groups (P < 0.05). Compared
with the low-dose icariin group, superoxide dismutase activity was significantly increased and the levels of malondialdehyde, interleukin-6, interleukin-14,

and tumor necrosis factor-a were significantly decreased in the high-dose icariin group (P < 0.05). Compared with the model group, expressions of NRG1 and
ErbB4 proteins in the hippocampus were significantly decreased in the two administration groups (P < 0.05). Compared with the low-dose icariin group, the
expression of ErbB4 protein was significantly decreased in the high-dose icariin group (P < 0.05). Nissl staining and FJB staining of the hippocampus showed that
the number of Nissl bodies in the hippocampus was significantly reduced in the model group, while the number of FIB-positive cells in the CA1 and CA3 regions
was significantly increased; compared with the model group, the number of Nissl bodies in the hippocampal was significantly increased in the low-dose and
high-dose icariin groups, while the number of FIB positive cells in CA1 and CA3 regions was significantly decreased. To conclude, icariin can improve cognitive
function in rats with schizophrenia. And its mechanisms may be related to regulating expressions of NRG1/ErbB4 signaling pathway proteins and reducing

oxidative stress and inflammatory responses.
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F1 | SEXRIIRITAES T B LZTERN R EIZMELE (xxs, n=12)
Table 1 | Comparison of stereotyped behavior score and total distance of
spontaneous activities in rats

2051 ZIAT RS (43) [ A& S B (x10° cm)
IEHA 0.31+0.09 1.250.16

[t | 2.68+0.42° 1.7840.32°

pEE Y g s iwaly/il 1.86+0.25° 1.610.31

PSR T AL 1.45+0.27" 0.46+0.28"

FAE 146.971 7.876

P{H <0.001 <0.001

Tk SIEWAE, P<0.05; SEETILE:, "P<0.05; SiEEHETLRLLL
i, P<0.05

#+2 | SEKXRREBREAFIZ &R BAIELE (xts, n=12)
Table 2 | Comparison of escape latency and times of crossing the platform
in rats

45 HEEE R (s) 7 EE
(k)
ERIPN B2R IR AR HESK

[F# 4l 78.6249.54 64.21+7.86 44.39+8.14 25.57+4.46 18.89+3.37 4.47+0.98
FEIZ] 101.67413.26° 90.37+11.25° 68.67+9.55° 54324823 45.5648.12° 2.15+0.62°
VEFTETF 91.2141143° 7840+10.64° 59.3247.38" 46.38t6.52° 32.4145.86° 2.94+0.75°
IR

VEEHETT 84.4621251° 72.21#863° 50214672 35494631 25.63%5.29% 3.42+0.81°
el 2H

Fia 8.485 15.542 21.128 44.583 44.568 17.622
PH <0.001 <0.001 <0.001 <0001 <0001  <0.001

RiE: SIERYIR, P<0.05; SHMAILLE, *P<0.05; SIEEHEHMRELLL

#, P<0.05
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E1 | SEXREDHELACRLERE (x100)

Figure 1 | Nissl staining of the hippocampus (x100)

JE I/IMA SR B B8 0, PR nal i s, HEp i T 355
FHRKRGSAL B Lt LE 2, EWAILFTRB
FHYESHAE; SRR, BRI LS4 CAL Xl CA3 [X
FIB PHYEANM Bl Wl 2 SEIRA L, EFEET K. =5
AL HZ CAL XA CA3 [X FIB FH 41 i B S s> .
24 ZMRKRAEDLMEN B YT HIEFTHLER,
AR 2 K BRI A ZR R AR T L L R S A A B 1 P
& (P<0.05), TN _BE/KFFtiE (P<0.05); SR LLE:, 2
IR E A T g SRk A S e A AR S A 1k
B T (P < 0.05), TN EE/KSFPEAC (P<0.05); VEFFEH
e 7 B 2H g A SRR SE A A i 1 T SR E TN
W, IR T R IR 241 (P<0.05), .3k 3.
25 ZERKRAEDMRN KERMAKF HIEFALEK, #
BARRIEFLHELA T AN 2= 6. AR R 1B KMIgIR
FER - a KRG (P < 0.05); SHEEMALLEL, EFEH

DAPI FIB DAPI

Merge

BRI

VR G R

R

L HLICALX

BSHHCA3X

Bl IEFWAL)LFTC RB BHEAIM: S5IER A, RAA N AN
CAL [XF1 CA3 [X FIB PHYEANI A S 2, SREAALLLEL, V2K,
PR A T 4 2 CAL [X T CA3 [X FIB PH 4 L H S s /b

E2 | ZEKXREDLEL FIB F (x200)

Figure 2 | FJB staining of the rat hippocampus (x200)

3 | SEAREDARDEUNAIEFRRILLER (xxs, n=5)

Table 3 | Comparison of oxidative stress indexes in the rat hippocampus

415 LRI LA ( 4T AR T
YA [ SRETOBE)  (U/mL) (mol/L)
IEHA 1.00£0.16 132.56+6.52 3.2740.86
TEHRYZH 0.38+0.11° 86.27+7.81° 9.15+1.24°
TEAEE TR EAL  0.57£0.10° 98.348.24° 7.56+1.13"
TR Rl 0.76£0.15° 113.6049.54™ 5.84+1.35"
FAl 20.026 30.478 23.567
P1H <0.001 <0.001 <0.001

Hik: SIEWMILE, P<005: SHUBALILE, "P<005: SIERHHHHRALL
&, ‘P<0.05

% mRRARE S AN AR R 6. AR 1B L
FARFEIN T o AT B i3/ (P < 0.05), HPEFREH i il
AL AR 6. AR 1B LIRS T o
IR TR T R4 (P<0.05), W3k 4.

R4 | BFERFRIEDERADRIER MIEFRIILLER (xts, n=5, ng/L)

Table 4 | Comparison of inflammatory response indexes in the rat
hippocampus

Hl SEIPhS o FI4H A% 18 R R E I - o
IERA 86.53+8.26 9.65+1.24 18.24+3.07

FERLZH 156.94+13.57° 37.8244.27° 62.91+6.45°
VEETICR R 123.40£11.84° 28.3945.31° 43.38+8.24"

R AR 103.2749.13% 17.7443.63" 29.76+7.83"

F1E 38.550 49.494 40.928

P{H <0.001 <0.001 <0.001

Fik: HIEWALLLE, °P<0.05; SR, °P<0.05; SIEFEHTFRAELLILL
i, ‘P<0.05

2.6 B4R R AL T NRG1/ErbBA 135 @345 K& Rk &
H BRI S AR A G R RS, WE 3. HIER A
P, BiA4L KRR S 4141 NRG1 Ml ErbB4 & (1% FH &
(P<0.05); SHAALE, HFEETK. SAHEHE54
Z1s NRG1 Fll ErbB4 5 R IA 4K (P < 0.05), EF# &
A S AL ErbB4 B I RIBK TR FE T RA =L (P <
0.05), L5,
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3 | FEKRIBDHLA T NRGL/ErbB4 (FE BB ERRIAKT
Figure 3 | Expressions of NRG1/ErbB4 signaling pathway proteins in the
rat hippocampus

#*5 | FEKXREDAL P NRG1/ErbB4 ESBIREAFRIELLR

(xxs, n=5)
Table 5 | Comparison of expressions of NRG1/ErbB4 signaling pathway
proteins in the rat hippocampus

2153 NRG1 HH ErbB4
IERH 0.64+0.12 0.1240.03
[ it 1.2740.19° 0.93#0.15°
R IEA 0.95+0.14° 0.3940.08"
EEE T RAEA 0.81#0.11° 0.25+0.07™
Fi4 17.346 72.983
P{A <0.001 <0.001

FE: HIEFWANE, °P<0.05; SHAALLLE, *P<0.05; HIELEHHIELAL
&, P<0.05

3 i Discussion

AT RNV TR B A 2 R 20 BORE 1) o TR A,
H RS0 B AR ANEAT N, BFEHES . AL RS,
U BB T R N R R O RS B (I A i
AFERHMERDIR . B IR BOA KN 7 T s, oA s se
P45 3 B 5 A FRAT 45 45 BB O o L BARPURS MR 24
Tz TR ey ZUE R TT, (B R RE B 0 R i
H, BURRZEIT A A R MNENMOHT 258, BAH
KOJIEIRE Lo BURZA BT TR, EFET LA %
T PLR. UL UM ISR L P B E M, XA
o ISR SR P — B AR A ™ ekt
Tl FF 9 1R 30 2 = T 1T SR o SRR, TR A R
PR 25 O S B s v 4 N- R 3 -D- RAEMR (NMDA) 324k
FEPUII MK-801 Hil] 2845 #ih 73 FLRE /N BRAR T, 30 i 5 %20 /1
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