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WE  AER—RAESRE . RAR&E ARG EA. BAT, &R ALIL, AR
JEAR AL B BT A0 T AL, A2xT b K6 R R INGY 2 A WU bk 2 R GIENN IR . EXEZT
1% M 2% A= AR 7T FILME B K (chronic mild unpredictable stimulation, CUMS)#7ARJE K RARA! . 5
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RAGIRRAT A % 3 T Mevh Bdn 7 oF A8 SO E 6940k T 8L, A il A2 3 AR AR K K B 2T 37
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The Effect of Brand’s Essence of Chicken on Alleviating the Depression

Zhang Wanjing', Lu Ping', Ni Yinhua', Wu Tao', Wang Xueying®, Fu Zhengwei'*
("College of Biotechnology and Biological Engineering, Zhejiang University of Technology, Hangzhou 310014, China,
*Cerebos Pacific Limited, Singapore 048423, Singapore)

Abstract Depression is a kind of disease with the core symptoms of low mood and lack of interest. Recent
clinical studies have shown that circadian rhythm disorder was accompanied in the depression group in most cases,
while the mechanism of circadian clock in the regulation of depression has not been systematically studied. In
the present study, we used SD rats to establish the depression model via a method of chronic mild unpredictable
stimulation (CUMS). Moreover, the chicken active ingredient Brand’s essence of chicken (BEC) was supplemented to
analyze its impact on the biological clock system and further explored the potential effect on alleviating the occurrence
of depression by ELISA and Real-time PCR. The results showed that BEC could effectively regulate and stabilize
the expression phase of clock genes in both suprachiasmatic nucleus (SCN) and peripheral clock including liver and
adipose tissue. In addition, BEC treatment alleviated the decrease of exploratory activity and abnormal hormones
secretion in serum caused by depression, which further contributed to the prevention and amelioration of depression.
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BRI

ACKT M X R 3 092.0%, ST X O 1.7%P . 4 4t
T, FAECAE O oAt 5 DR PR &, 3202047 1] §E K
IR T Co WA R 28 — R HIAIRE (%) %0 i
DRl 55 9 22, {5 DAL 38 A% RN PR 55 DR 28 1 AH B AR R A
KHBIr 228 NN T BENACE &k 1 FEZ R i
Bk 22 A U B, SIAIRRE IR AR AL S AR
THEERAA FETIR R,

A A R LA 4R A A A AR B B AR A
(R IS AL, AR e B . AR IS R 1A
Ak . B IRGERR, YRR, DR F
BCIEIR, AR X INFIRE S 1B AT e R L
W), B SR IR, FVEIRE KB B o e G i A,
RV e AL AT e S EUMARIE R A2 AL,
FIARAE A AR B B BRI, F RN
AR O3 R B AR, AL, A R FH AR R
AT B A H T G2 ARAMAEIRE (A DS IR . i A Bt
FR Y, wOLEE G PUHNHRIEZ Y, 5 B aiHiHm AR 259
FHEE, BT LLSE A G 7 F AR EN

M=% [CXE K (Brand’s essence of chicken, BEC)
ERA—MESEE . AR KRS PRI,
B A 5R S AR Th AL, £ BT 320G, ol |
B T A W OGuEN Y, FRATTRT AR 78 K IR, BEC
REAE A7 O UE) 'e F AR SR A4 A A0 AR e 5 B
Bz ARG, dEREAED A R pfasies, BT
PL_EAIE T, ACHIF 00 38 I ) 18 M it R AN T o 4
JI3 (chronic mild unpredictable stimulation, CUMS)
FPAR AT AT AR BRI 3R T A A 2 (R
FKE, AT A FEBECXT 1 2 AR K &R AR 4 % it A
T S0 AIVAISRE S RE (1) FH 28R, PR RBECAE N TIPS
FUGR AR IE A= 1R D RE 1 £ i R 78 6 T ek o

1 MR5E%
1.1 SLIEERATE

T 14 8 J % Sprague-Dawley(SD) K 5 FH b i 3 3
TSI B IR F FR A . SEG B IR IR A )
N TRVB GRS E H, IR 4% 572241 °C,
FR A 12 hEH/12 Wi (12L/12D), Y65 H AT, S
HELBR B 249 29200 Tux, H HOKFE R . ELDY F
T, ¥ E SR B L 4 9 3% 5 B[] (Zeitgeber time, ZT),
eI A SCAZTO, SRS 5 CRZT12, AR
[F1) i 422 OGS L R Z TR 18] A 2EA T 55 4. BEC A3 2 4D
ISP EER BR A & $48E, 70 mLAt, 205 T8 )5, 4h

MORR SRR, 2186 giffi. BECH SRR, &
R DL R B s 2k, Hop B s A B
Thaen) 2 ik = Z AR VLKA 167 mg/100 g). #SAL
JIK(3 500 mg/100 g)F1ProBeptigen(0.5 mg/100 g). 3
UG, 4244 HARER0.63 g/kg BECHK K ¥ 1150 mL
ARG, A E G ROK R EG K R ERUE T IR R O
JAR R W3R — A DOE MR E, H BAROK. B, 1
KL SRR, 2 5 R 35 934, Control4H
(CONZ, n=10, IE¥H 6 HIAH B &), A4
(CUMSH, n=10, XJ K F& 32 A7 18 P U5 A0 AN BT 70 L4
N, A5 SO HIARE KB AR+ EBECAL
(CUMS+BECH, n=10, %} K B 2EA7 18 M il ATA o] 1
DUPERI B, R AR AN FEBEC). X i Ak 5 sh k4T
1T RSk, 2 BR5 R . B3R J7 &
o ER (LS E&E) |, s sLit @it i
LM RS A B it o

S 45 R 5, EZT8MIZT167%) il %f 340 K B i
FIHORE . FH I B LG 2 A R J5, 29030 ik B, 1% 4
WFEAE SR L0 T N AT, A5 R il 22 X A%
(suprachiasmatic nucleus, SCN). JT i Jig i 41 41,
AR T A, b G A2 T80 °CUKAE
TRAE -
1.2 HARBMIRAA A TR E MR B R R

3 3 1 L 0 AN T I e S S A S A K B
B WA 5 5 B IR], K B R A% 52 1~2Fh AN R 1) L
B, o 2K, KEE . BB EORE, FRE AT
A4S BRI THFF@H/E) A LU A K
¥K(13£1 °C, 5 min), B FRFE:3H .
1.3 PEKIREFSLLe

PR R g IR, A R AT B /K S5 0 sk
AT A5/K4 he SEERHFEE2 d, 1 d, FTA LR
45T — 150 mL 2%/ % K A — 150 mLI¥ 4
K, FEE1 do 282 d, BEKIREAN5%, F HPK
(A B L (e A T4, 8 1 b B KRR 4 K (3
FEEU, WEIKAW I 0 15 A XOR: BRI iF=hE 7K T
FEE/(FEKTHFEE A K FER)*100%!"
1.4 B i7SCLE

SZIGHE E ON4A5 cmx45 cmx45 em G 55 YR R
O JTHE, R I A B 2kl 4r 115 emx15 emf
0Nk SRR B 5 (A A EAT, BTN K B3 R
PR, KB RT AICUMSAL 3G 1K BB TR 4R
HG T A% N, PR SR 52K RS min & B 1% L,

T

g
=l
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Fi Any-maze X 3EAT 0. WS FRAR A B 5 ik
JER THT ) b (VA4 T3 30 N T s 1 350 A0 30 40 1Y) B AL
1.5 MigiErRAen

R BT A3 42 A2 %) T4 °CTR6 000 r/mings O
5 min(Eppendof AG centrifuge 5804R), M I JZ Ifi1i5,
JN-40 CUKFRIRAT . MG, K. £
E2L e (1) 25 5 FH ELIS AR 7 n (IR A= M b A PR
AT, AR R A% H R B AT
1.6 RNAREUSKE MR

fl TRIZOL Reagent(TaKaRa)$& 4L 417 &
RNA(H& U B D IR R AE) . PR SR SR 40 mT L 40
6 £ 11 (Ultrospec 4300 pro)ill] 72260 nm-5280 nmi;
KR FEE, THEH IE S RNAKEE .
1.7 HEFRFLALEEPCR

FTOYOBOZA w] ) ¢ % 53 1 ) G ik AT S e =
B s [ NAR 24036 0.5 L Random Primer-
0.5 uL dNTP Mixture. 2 pL 5xExScript Buffer DA
J65 SCTRAS 1 5 I MRNA, ¥ bk %77 78 40 IR
%1, 37 °C/K¥A15 min, 98 °C 5 minL & 1k ]k N ¢
J € EPCR PR R W1 R 7 5] #)(Forward) Fl f5 5
¥ (Reverse) % 0.4 uL. 5 uL SYBR Premix Ex Taq

%=1

(2%)~ 1 pLEEARCDNA. 44 2 FTH,O %P £ 210 pL({%
TOYOBO @7l & ). Real-time PCRJZ N #£Real-
time System(Mastercycler eppendorf realplex)+ # 17,
S VR a0 R 95 °CHAE M1 min; 95 °CiB K15 s,
60 °CHEMH1 min. S M FFER40MEA E LR . 519
FEB AT o 2 DR AR AR 0 308 B Al FH2 1k HL LR
EAEIAB(COBEAT 73BT o ATk DR R AR O 308 Bl
T o7 ik DRI 3 - R T Vi T it S (gly ceraldehyde-3-
phosphate dehydro genase, GAPDH)HEAT A fEALAR IE
1.8 1TREBNEN

XF9 R S Fi A S AR AR AL IS FISDIR BR(3 R/
AyBEATAT NTEB e B KRR SRR IR A — A
T W, BT R IE BT AR, 2D AR Sk
KOS R A 5 31— 6 34 CompACTAM#
[T FEL % | (Activity Monitoring System, Muromachi,
Tokyo, Japan), Z(¥& 55 min K& — K. 17 NIk
MFREE3 A, S RS 73 i REEE R
L9 BB

S 6 B {3 FH Statview 5.0 Software X AFHE1T 70
W, G R DL B R 1 1R 72 (mean=S. E.M.) & 7R .«
L SRR 2 7 22 A AT Ge i o3 AT, P<0.053R 7R %
7 B W EE

514975

Table 1 Primer sequences used for PCR amplification

TR AR FHF 51 N5 —3")
Gene Accession number Primer sequence (5'—3")

Forward ~ GAC AAC TTT GGC ATC GTG GA
GAPDH NMO017008

Reverse ATG CAG GGATGA TGT TCT GG

Forward ~ TGC GAT GTC CCG GAA GTTAGATA
Bmall NM024362

Reverse TCA TCG GAT AGA GAT GTT GGC TTG

Forward ~ CGA CGA CCA TGA TGA GAA GT
Cryl NM198750

Reverse ACA ACC GAA GCG GAG ATAAG

Forward  TGG TAA AGC ACC AGG GAC AAC
Perl AB092976

Reverse GAA GGA CTT TGG CCT TGA ATG TAC

Forward  TGG GAA ACA CCA CGA GAATG
Per2 NMO031678

Reverse GTG CGG AAT CGA ATG GGA GA

Forward ~ ACA GCT GAC ACC ACC CAG ATC
Rev-erba M25804

Reverse CAT GGG CAT AGG TGAAGATTIT CT

Forward ~ CCA GGA AAC CAT TGG ACT CAG
Decl AB096137

Reverse AGA GGT CGG ATA CCAGCATTT

Forward ~ GCA ACA CTC GGAAAC TGG AC
NPAS NC034201

Reverse CAA CAATGA CGAAGC CAT CT

Forward ~ CAT CCT TAT CCC TCC TCA CG
GSK-3p NC000082

Reverse

AGAAGC GGC GTT ATT GGT CT

Bmall. Cryl. Perl. Per2. Decl. Rev-erba. NPAS.

GSK-3BiX 84S A /& H (3L K, GAPDH

FIEH o

Bmall, Cryl, Perl, Per2, Decl, Rev-erba, NPAS, GSK-3 are the target genes, GAPDH is the housekeeping gene.
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2 #HR FEE I 0N46.9%, {2 KT CONZ ) 7K ~F-(P<0.01).

2.1 BECXHFMERE X RAERSNT
TEASEALE SR, e I B3 KRR E. £
HEAS SIS R, 34K BRI A E AR A IR TR
s, HA R AL H 2 ) 2 22 S (K1A). dt—2
43 AT R W, IS S8 P46, CONL AR B
FZE T A2 S 4, CUMS+BECHL K B A4 5
% 5 FCUMSHL K AR E, (HEA BEME R,
2.2 BECXHIMAMEIRE K R AEK R RS20
B JE 0 K BREEAT — IR K U 5256, 4245 33
G, R KA i S 25 R a0 B R 7R . CONZH K B
FRI K 7K FE B 81.3%, CUMSHL K FUAH T B 7K

Ak, CUMS+BECAH B /K IHFERE NT1.1%, W& 5
T-CUMSH1(P<0.01), 5 CONAAH L 2 FH AR .
2.3 BECXHHIMEIRE KR 17K RY 20
TES SR SIS HT, KR 7K 2 A FOR B
SERBE 25 21 22 ()% A B 3 M 25 7 (P>0.05) . BT
CUMS%E $3 & 7, CUMSZL K BB CONZL K B 7K
P28 Uk (B 1L C) R B S IR (1D H B0 35
%/ (P<0.05), M BECHI$EHLHE i & 2 i CUMS Ab 2
KERRBEMETESAT AR B, 30 T-CON4A..
2.4 BECXHNAMERE KXRITHESNEEN
R i 3R Jm, 6341 K BRI E 4T NI ED

(A) 450 - (B) 100 -
O Control
Q #
@ 400 { @ CUMS g 75
= A CUMS+BEC E
g 350 1 2 S50
> 2
3 l e s
] 300 5
ek wn
250 : : 0
0 1 2 3 Control CUMS CUMS+BEC
Weeks
© (D)
180 - 40 -
= - - #
2 #
g *% 30 1
é 120 A %0
o g 20 x
£ ~
= 60 A
= 10 A
e
g
<
0 0
Control CUMS CUMS+BEC Control CUMS CUMS+BEC
(E)
1000 -
O Control
“ ® CUMS
5 7 A cumssec
2
= 600
=
Q
<
5
S 400 A
g
o
8
S 200 A
0

Zeitgeber time (h)
A R B: BKHFER; C: KT 4 &4 D: BALREL B: A7 vEalE, Bl B AR AROEE M. *P<0.05, **P<0.01, 5CONZA
FL#E; #P<0.05,%P<0.01, 5CUMSHL LA .
A: change of body weight; B: sucrose preference; C: ambulating movement; D: rearing; E: locomotor activity, white/black bar indicate the light/dark
cycle. *P<0.05, **P<0.01 vs CON group; "P<0.05, “P<0.01 vs CUMS group.
El1 BECXHIIEMREEL K RIAERITHRIFM
Fig.1 Effect of BEC on depression rats weight and behaviors
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AT 0T, SRR, ARG EREE. D
(1950 BT R B, BRZT2IX AN ] £04k, 340K R A& 3
BEF DO IR A BE Z R, RMIETEs)
WIS A ZT12 2 ZT22 8 i), CUMSZH. K B 78
AN TB) A 1135 3 B 480 i 3 M A T-CON, i BECH
Y fit 55 2 Hb 22 A CUMS b B X6 K BRUAT N is sh &= K2
M (E1E).
2.5 BECXTHIAMERRE! K FRAH 5K MG e FRaY 5200

KRS B H 2 A% (5-hydroxytryptamine,
5-HT). JZJ#lH (corticosterone, CORT). % %
(dopamine, DA)F 25 B 5 I JI 25 (norepinephrine, NE)
(A 45 SR an B2 s . 5 0] BRZH A B, CUMS AL 2
3 B AR T ZTSFIZT 161} 5-HT & #:(P<0.05, K2A),
B 5 3 4% & 7 ZT8MIZT16M} [)JCORT & & (P<0.01,
KI2B). MBECHL I L & $2 7+ | ZT1605-HTH) 7% &
(P<0.05), 7 H A 24 Hb# f] 7 CUMSAL B B 51 2 1)
ZT16HfCORT & (1) b Fbo B4k, 32H K B I i 1)
DA & EZT8FZT1635 % A B & 22 7:(P>0.05), {H
CUMS+BECH [ KA A TR IA I #H 5 CONZH R
N (E2C). (EZTS8IF, CUMSALHE 5] 2 T NE/K -
()23 %, IRAIBEC/ENE/K A R1KE, MEZT16
i, S ZH RINE 7K P 0 B 2 2% F(E12D)
2.6 BECXTHIEBIEA R T MR X L4 a4
AR LB E RIEHI RN

HMEPERN ZEBECS, K BRAMARAE AR DA K AR 58

A B
A (B)

el

= 90 1 #
—~ &b =
T & % xx ol &
W og sk S
A5 30 a

=]

=}

5]

0
AR ZT16

C D
© . (D)

3

£
< 21000 @
Az Z

?é =3
3 £ 500 3

3

=

=}

5]

0
ZT8 ZT16

concentration (ng/mL)

concentration (ng/mL)

WER W B 2 7 258, JAHE T LT 7 BECK
FAR K B AR T R B 2 M. K B SCN Hp 8 R 3 ik
AR A LA B3 R, TEZT8I, CUMSZL K FRSCN
AR W) B % o0 FE K Bmall(brain and muscle ARNT-
like 1) Cryl(cryptochrome 1). GSK-3f(glycogen
synthase kinase-3 beta)J& [A 5 1 & # & 3 = T"CON
2l (P<0.05), Rev-erba(nuclear receptor subfamily 1,
group D, member 1)J [K ] # [ (P<0.05); fEZT16M,
CUMSH K i’ Decl(deleted in esophageal cancer 1)+
Per2(period 2)3%ik 2 F I T-CONZLFICUMS+BEC
#(P<0.05). T ik FIBECHIFMARAE A2 2L K BR, /EZT8
N Bmall. Cryl. GSK-3p%EH i N & (P<0.05);
ZT16Wf Decl. Per2 2R FRIAE LT (P<0.05), 5
CONZLEKIEFHKML. JLAh, FEZTSI, CUMS+BECALH
NPAS(neuronal PAS domain-containing protein)3& [K %
A CONZ LA X CUMSHL 2 &2 & ¥ N 1% 1 fEZT16
I 5SCUMSAHM L TC B E 2 5

2.7 BECXHARERE K RATAE P E IR XE
ESE v =0pAlD)

JFE Fh 2 DR 8 AR DL B4 P 7  AEZ T8I,
CUMSH. * Bmall. Rev-erba. Decl. Per2. NPAS.
GSK-3p%: F 3 1 & #6 ii.  {K T-CON4L(P<0.05); T
HEZT160), CUMSY F1Cryl. Perl. Per2. NPASH:
Al % 1k 5 5 CONAL A i 3 1t % 7:(P<0.05), BEC 2.
FZHTL T Cryls Per23E[H RIS &, MK T NPASH:

%)
(=3
(=]

K gy sk [ Control
4 B CcuMs
200 B CUMS+BEC
100
0 m
718 ZT16
100 1~
#
75 A Hk
50 A
25 A
0 p
ZT8 ZT16

A~D: SN IS R s- e ta)l . RBER . 2 B FIR K. #$P<0.01, 5CONZLHL#L; *P<0.05,#P<0.01, 5CUMSZ EL%S .

A-D: 5-hydroxytryptamine, corticosterone, dopamine and norepinephrine levels in serum, respectively. **P<0.01 vs CON group; “P<0.05, *P<0.01 vs

CUMS group.

E2 BECIHIARMERE X R MAIEFRAI R0

Fig.2 Effect of BEC on plasma indicators of depression model rats
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7ZT8
37 Perl

: ’_'—i
14
0

ZT8

27 NPAS

|_L‘
ZT8

*P<0.05, 5CONZL L “P<0.05, 5CUMSHLLLEL
*P<0.05 vs CON group; "P<0.05 vs CUMS group.
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1 |
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| |
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| |
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'l

ZT16

Relative mRNA levels

Relative mRNA levels

Relative mRNA levels

(=}

Relative mRNA levels

Relative mRNA levels

Relative mRNA levels

Relative mRNA levels

Rev-erba [0 Control
B CUMS
2 . B CUMS+BEC
*

| ’_Ll
0

VAR ZT16
49 Decl
3 4
2 4
1 _ ’J_i ;
0

VAR ZT16
47 Per2
3
2
1 ’J_- *
0

ZT8 ZT16
3 GSK-3p
2 *

’_Li

| m
0

ZT8 ZT16

E3 BECIHNHMEA R SCN A 45h4H % B F FRIARI 20

Fig.3 Effect of BEC on clock relevant genes expression of SCN in depression model rats

[Rl 1k &8 (P<0.05). It4h, Ir HHBECH 1S5 /ECUMS
A BT WK Perl. NAPS. GSK-3p%: PR 58 i 43t
FIEREAEEAME B 1EH K.
2.8 BECXTHIARRERREEY KRR AR AR 2R 2R Fh & ¥4
FEREFRIEHIN

K BRTR J 2HL 25 e 25 DR 3 08 7K P AR A 17 400 4 1415
Hi7~. fEZTSKE, BiDeclfECUMSHL H £ ik 8 3% L
T, A IMBEC)G ik 7 2 31| 5 CONZHAH L AR, HoA:
FERTCH B2 5 MAEZT160, CUMSALH % 1 Per2
FE R A, HoAth Aotz 00 35 R 940 4 2 I T CONZH.(P<0.05) -
{HECUMS+BECA H, AN ABECAY It & 1 7
ZT160f ff)Bmall. Rev-erbo. Cryl. Perl. NAPS
MGSK-3p3: R ik &, 1 Hib 2435 | Decl. Perl.
GSK-3pFHE R Rk B o, 45 S 45 CONZHL.

3 g

A 5K FH CUMSS ) 77 33k g 222 00 T JiE K B
BEAY ) AR R R H AR N T i RN i R
— RO R B I AL, TN TE AR R 52 B &R
ORI AR HAMARE « Z3E 21K (18 1k I A R 3
CUMSHH K R 7k 2 AT 1E 8 KR R, K
TR . BT IR B D, R A
KRR BVEAT NG T . 4, CUMSZ KR
BRI 25 PR AR . I S 2 L 51 R SR JRE A8 3 BT
RILM D R . MRS NI IR KR
(AR, HeAh, ARHIF S0 00 R IR, HIAR R BRI 37
(B2 KT 0, X 5 RN Fe 45 A — 50
25 FRTIR, AT R A B AR AR R K R
I AR A FIBECS, &35 2 R T FHCUMSHT 5
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*P<0.05, **P<0.01 vs CON group; “P<0.05, *P<0.01 vs CUMS group.
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Rev-erba O Control
B CUMS
Bl CUMS+BEC
#
*%
*%
ZT8 ZT16
Decl
#
*
*k
ZT8 ZT16
Per2
#h
*%
## *k
k%
ZT8 ZT16
GSK-3p
#
*
] ’—Li
ZT8 ZT16

[El4 BECXHIARA BRATBE - & e AE X B E RIA B ST

Fig.4 Effect of BEC on clock relevant genes expression of liver in depression model rats

K RIRBAT N TR, g T UK RAT A

H AT, B 78 O BB i 804 0T 3R G0 2 15 R AT
i (1) B R R, WnS-HT el fEHIARIE R 2B KRBT
T rp e B B A . AHIF U 45 ORI, BRABEC
BE A HCUMS T 8UIZT16H 5-HT & & F f%. H
W W, 43 dIDARBECHE 4 i K B B8 5-
FRG W 2 R K, T S-F2 5] Wk 2R K T 8 s S K ki
HIS-HT/KFRY, BECE A AR 75 1 )\ Fh 2 FE 1R,
Horh SRR vl fE AR AR AR A A2 BS-HT, Bk, BEC
1 AT i T 1 0 € SR SR R T S-HT AR S, 1
IR FEE At 5 LIRS, BhAh, S-HT /2 48 2B R AT
P, TEFDAIIE & oL 58 21 1R AR B Z K C A
N2 ARS-HTHT 51 2 P (8 A7 BF 58 K B0, E4)

AR R R, AR LT, Rk, RELMAEE R
ST BE R FEEAR I R 2 —

AT N2 5 BHPA R I T RE TU S, AR
5 B A S, JFE KT B S BRI (1 7 B R Y
Jik FIBECHE #1 il HCUMSFT 2 IZT 16H} F{ICORT &
& LT, 2 5800 T CONZL ) 7K F-.  YamonoZE?
I 1 X6FBECH] BE 1A R 43 L- LK 8 52 %
B, L-JIUK RT3 i 2 BeH3 A2 4k R 8 A
P, T4 B R b A AR N U T R o
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