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o-humulene improves schizophrenia via NRG1/ErbB4 signaling pathway
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Abstract: Objective To study the treating mechanism of a-humulene on the schizophrenic mice. Methods The schizophrenic
models were established by dizocilpine maleate (MK801), then different concentrations of a-humulene were used to treat the mice by
intragastric administration. Open-field experiment and PPI test were carried out to evaluate the spontaneous activity and sensorimotor
gating function of mice. Moreover, the frontal cortex MDA, NO levels and hippocampal NRG1, ErbB4 protein expression was detected.
Results The spontaneous activity, sensorimotor gating function, MDA, NO, NRG1 and ErbB4 levels were significantly changed in
model mice when compared with normal mice (P < 0.01). Compared with model group, different concentrations of a-humulene notably
inhibited spontaneous activity, improved PPI value, increased NO and MDA content, down-regulated ErbB4 and NRG1 protein
expression (P < 0.05, P < 0.01). Conclusion The schizophrenia abnormal behavior of mice was improved by a-humulene via
down-regulating NRG1/ErbB4 signaling pathway, so as to achieve the purpose of treating schizophrenia.
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PLROIVESCHG M, (HE RS NA EHIRIT R
SYBERE RIS W ANTE AE o DRI 7 DAt 2 7
PO SRR AL (MK801) 755 (ARG #1143 S0E /N RS
B, WS o~ HG 7R T PO AR H e AL, R
R AR ZERE IR PRYR T T OB SRNG , oA BN
I RIT R AL} 2 240
1w
1.1 L4

HEE B /N (SPE 4%) 50 R, K& 18~22
g T i s e sSLEE A IR A =], iV aliiE
5 SCXK (1) 2012-0002. AT /INRIILE S b5 i
EPERRSE 3 d, H EROKBEE, SREFIREE 20~25 C.
B 50%~60% % 12 h B 54,
1.2 RXFISEE

MK801 (b5 022M4616V), W% E Sigma
A FIEEE R CEFAES 20160517), THHETLS
BRI B B RA R o-FRME (RESH=
98%, 5 B29274) W4 H IR AR A IR 2
", B (NO). A (MDA) 7 &, W
H e AR TR S BCA X7 &. RIPA
ZUET . TBS M 10% 1+ —kedEmimzy (SDS),
HRAM L EDRH AR AR NRGL. EbB4
B-Tubulin HLi4, 1 H 3% [E abcam A 7] ; ECL {71 &,
WH FE S RAEYHEAARAF; SDS-PAGE H
WK £ 4 (PowerPac TMHC), W HZE Bio-Rad 2
Al AEIIMF AR RS (5200 Mult), TWH
FREBEREARAR; UIBAINEEERS (Tru
Scan 2.0), ZE[H Coulbourn Instruments A& ; ZE 5
&5 (SR-LAB), ZE[H San Diego 247 o
2 7k
2.1 S4E. R/ RIREE M

B fe Je /R, B H ip MKS01 (0.36 mg/kg), %
B14d, MG, BUSHISI) /N RBENL S AR AL
FIREER CPHPEXTIR, 1.21 mg/kg) H K o-7EHUGHK.
B (25, 50 mg/kg) 4, HEUE RN X IR
H, &AH 10 R SHPREKR ig 46 THNAEZ
Vi, WA SR NR ig SRAEMMIK, B4k
28 d.
2.2 /NRATIASEIGFIFTAKCRHIFE] (PPD K

& HNRZE R B IRAE (42 cm X 42
emX30 cm), id3% 210 min N E KIES), I/
UGB FE 5 R X BB AR . BN R E
N PPIAAS, & 15 s BENLZ T 5 FhASIH Bkl

W&t (70 dB. 120 dB. 74 dB+120 dB. 78 dB+
120 dB. 84 dB+120 dB), ik s & 2R it 8 K.
PPI= (g W Jik 77 ) 3800 %) 2 W8 88 — 7 Jok v BBk 5 1o TS ik
TR SR P58,/ 1 T et o) 98 ) I 8L e 55
2.3 FiETAKZEZE NO K MDA 7K E
NS, NN PBS ¥ GEATHTEE .
BB L (12000 1 /min), B EIFRIFT—20 C
TRAF o SEEIEAT I AR R B 1 B P A T 4
2.4 Western blotting JA#&M/ED4HZN NRG1 K
ErbB4 EBARIE
PN A SO AT IR A, 250 (12 000
r/min) JEEUH BIEW, MRS BCA 5f &kl H &
H R . AR A L3 )5 K H SDS-PAGE i
fTHVK, BEGEIE. B, WE PR P W
ECL &M KOG, K& BB R il AT K LR
B 55, SLWEH 3 XK.
2.5 HIEgT
KH SPSS 19.0 Bt #r, HEZEEH
X s ®ow, ZHBBCRA PR ETT 20T, AW
P LL e F LSD A& 56
3 #R
3.1  o-FEEGXHER D EE )R 7SR E RN
W37 sie R, SRR, BN RN
R AR, PRXEEEEYEETR (P<
0.01); T SRR LLEL, o MR (25 mgkg)
M. o-FEE R (50 mg/kg) ZH BRI BEEERAZL /N
BB RS I RIXIE 3 AP E I R (P<
0.05+ 0.01). Horf DAy 7l & o7 B I B M 55 R ) 24
SEERBONA S, ERIE 1.

K1 -FEHWNEMIRENRYT AENENZ MW
(X £s5,n=10)

Table 1 Effects of a-humulene on open field behavior of
schizophrenic mice (X *s, n = 10)

g O edEEem KRR
(mg-kg™)
it — 23634.1+£3607.0 3523315722
iR — 59150.7+7747.5%  6855.8+417.1%
o- 25 437482+54126°  56024+954.3"
50 327568145299 4505346534
FF 121 323207+37983"  46024+661.0"

EXRA LS #P<0.01; SHAALE: "P<0.05 P<0.01,
ESE!
#P < 0.01 vs control group; "P < 0.05 P < 0.01 vs model group,

same as following tables
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32 o-EEGEIEMESEENR PPI BIFMN

PPI 5256 K 8L, 74 dB K F 4. 120 dB 15
W fik v o) 38t 4% 2 78 % PP A JE BH 2 5219 . 78 dB.
84 dB (1 AT Ak ol o s, 5 o0 RRZH b, A
H/NEY) PPLEI R L (P<0.01); TME#
BAE, o-#EEEKAE (25 mgkg) 4. a-
IR E AR (50 mg/kg) 41 B R 4H /N B
PPI {H3 B B0 (P<0.05. 0.01). HH Ll a-
T A v ) B B R T R o AR BN B R .
R 2.

33 o-FEBMEHSRE DR MKELR S
MDA F NO 7K R0

R AH /N BB i ZH 23 MDA J& NO 7K1
s, SXRAREREE (P<0.01). i -
JHICHE (25 mg/kg) o-FEELIR F & (50 mg/kg)
KMANEEIZG 255, /DRATHTIN 2 MDA K& NO
B4y b, SRR L 2 R (P<<0.05.
0.01). {EFF(K MDA J71fl, LA o~ 5L) = f & R
R BOVE AR 7R NO i, WU L o7 BLJG
mAE Ve B, 4R ILEK 3.

22 o-FEEHEIHEWOZENR PPIENEN (X 5, n=10)

Table 2 Effects of a-humulene on PPI of schizophrenic mice (X %5, n=10)

) PP1/%
45 FE/(mgkg™)

74 dB 78 dB 84 dB 120 dB
ot R — 18.342.1 354435 429463 93.24+10.5
it — 19.5+3.2 14.5+2.1% 15.442.8# 101.6+ 8.6
R E R 25 18.7+2.5 18.9+1.3" 24.0+4.5" 96.7+ 84

50 20.1+2.1 32343.5" 31.94+4.1* 89.5+10.6
) 855 1l 1.21 19.0+1.3 283+1.3" 29.3+3.2" 95.8+ 9.7
#= 3 o-FEHETNREFIRKEALF MDA K& NO 73k F NRGI
950 (X £5,n=10)
Table 3 Effects of a-humulene on frontal cortex MDA and ErbB4 . I <—
NO levels of schizophrenic mice (X £s, n =10) wbuli
ey L ——————
A5 .. MDA/(nmol'mg™") NO/(umol-mg™")
(mgkg™) A R 25 50 AR
oyl — 1.0540.11 2.24+0.38 a-ZEF i/ (mg-kg ™)
i — 2.67+£0.26% 4.5240.45% 417
ﬁjﬁd@% 25 2.134+0.09" 3.0440.44" o EEINRGI
- U= = = EbB4
50 1.3040.09* 2.76+0.47 3 1 #
)15 i 1.21 1.41+0.07" 2.9740.54*

34 o EEBIBEROHENRTERT® NRG1
& ErbB4 &R FIXHIFE N

Western blotting 25 R 27w, BRI /N T B
1 NRG1 K ErbB4 & H W FRIEK- 5, SX R4
Fhi 2R 5% (P<0.01). 44T o-H G KA & (25
mg/kg). - EFE (50 mg/kg) MFIEHH )G,
/NEUR i NRG1 M2 ErbB4 5 A ik 7K T %,
AR ZEREE (P<0.05. 0.01). fEHH
NRG1 K& ErbB4 tHKIET 1, LA o-H R &7
B ORI AR k. 2SR 1.
4 e

R ZLRE R R AL R E A2 M. MER

AN RIEE
[\S]

14 ] :
R 1=
Wi MR 2s 50 FlEi

- /(mg-kg ™)

1 o-ZEHEINRTEMS NRG1 & ErbB4 EARIX
RIS (X +5,n=3)

Fig. 1 Effects of a-humulene on hypothalamus NRG1 and
ErbB4 levels of schizophrenic mice (X s, n =3)
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RAIRZARINRE, W5 K — RVKE#H ZEREREIR,
BRI b TR 4 20 2L Sh A Y (1 g s 314, ik A
FH, MK801 mEU/N R AW 3% S50 H H I T 31 e 2
FEEH88 T PR e 43 R FH ERE IR, 7 AT B R o X
ESERE X)) VBB BRI A B PEREAR, AR SEIR
LR 0 Z8RE BB 2 (AT N 5 IR R (R R e AR L
FEABAESY, BRI SR FH W 3% S0 v A5 305 B2 250500 K 1
S ZMER M SGEEH . 1 PPT AR T RG22
IR X H A S R R R A, T PPI
Tl SR ARG P 20 RUE SR T IURER, R B IE B[]
FEERIGHFR RIS, [RIHCR A PPT MR AT s ke 24
VIR > REE BB . SRR SE IR, o-7
B 08> MK801 175 T/ BRIG INfr 7i5 3l S B 72
b XyE SRR, R PPT 3240, [,
ou- 19 B A7 T I YRR A A 0 B /N SR B MERE R S B
PEIEIR, THEREGEE SN 1 IsThReRRng, RIEHLGE
K7 ZLRE AR

TN, KGN ZURE B AT I 2 B &
FRINRERENG, I8 It SORAAR- B - 57 57 s v i s i iy
Fii s AR HEAS TR R U O), i R A R T
NO {5 Tl g SEAMNIEL, (21 NO & MDA B8,
BB INES AR ST, BERMPE T
{8 NMDA SZAAB0E 1S 22 IS # 73 RLRERE AR,
WFAAE R RIN, o3 B0 T B ik B R 00 i i 4 2
NO K MDA &, RFEFBAMRMETEIE,
B 1L RS fh r ZERERTINE . NRG1 18N H BT &R} 2
IR FLR S, T E R R IR BE M & T R H 2
M, B SRR SZ R BrbB4 454 I R FEAE
P2, WA B, NGRI-ErbB4 {5 53 BE e vl
TR BRI E IR RS, il REEaH, 5]
NMDA AR jRg, SRR 32800 1 R ),
(R 38 5 4% NGR1-ErbB4 15 538 1% 1] A 80G5 5
PAYZUE . IO EE BIDR, o-HERE A RN R
PR ZLE/N R R I ZH 2% NGR1. ErbB4 HEFH#K
ik, HENESES, ARORERRPER.

ZELFTIR, o~ R ek AR /)N BRI i 2 21
H1NO & MDA & &, Bjibnamipasstt, 4km
RAFFURE i 3 ZOE E s [RIR o7 B0 mT 1) /)
RN s ZH 444 NGR1 & ErbB4 (& ARIE, JRAT
RAIFPREA S ZERIVER « W37 IiR & PPT J3RGIE
S o7 B T R R o 43 R /) BRI B MESRE IR 5 B
PEREAR, CRPIRGIZ BN 1 TRE . TRIEHET o- 7 B
J75 ] fe @ N U NGR1-ErbB4 {5 54% S 4k 1M K 4%

LD RS AR 70 ZOAE AR T o ik — 2R S iR HEWT,
RARFGAERA S ARSNSER P HATIRATT T

SE R
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