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Effect and mechanism of Rougan Ziyin Granules on anxiety-depression
hypertensive rats

CUI Jing, CUI Wei-giang, YIN Sheng-jun, NIU Chun-xia, WANG Han, YANG Xiao-lin, GUO Feng
Second Hospital of Tianjin Medical University, Tianjin 300211, China

Abstract: Objective To study the effect and mechanism of Rougan Ziyin Granules (T4 %IRL) on anxiety-depressive
hypertensive rats. Methods Chronic unpredictable mild stress (CUMS) stimulation was used to prepare anxiety-depressive
hypertensive rats, Rougan Ziyin Granules was given for intervention. Body weight, sugar water consumption rate and open field
experimental behavior changes of rats in each group were compared; Systolic and diastolic blood pressure of rats in each group were
measured; ELISA method was used to detect interleukin-6 (IL-6) and tumor necrosis factor-a (TNF-a) levels in serum and
hippocampus tissue of rats; Immunoturbidimetric method was used to determine high-sensitivity C-reactive protein (hs-CRP) level in
serum of rats. Results Compared with control group, body weight, sugar water consumption rate, central grid residence time,
number of crossing grids and standing times of rats in model group were significantly reduced (P < 0.01); Systolic blood pressure
and diastolic blood pressure were significantly increased (P < 0.05, 0.01); IL-6 and TNF-a levels in serum and hippocampus tissue
were significantly increased (P < 0.01); hs-CRP level in serum was significantly increased (P < 0.01). Compared with model group,
body weight, sugar water consumption rate, central grid residence time, number of grids crossing and standing times of rats in
Rougan Ziyin Granules group were increased (P < 0.05, 0.01); Systolic blood pressure and diastolic blood pressure were significantly
reduced (P < 0.05); IL-6 and TNF-a levels in serum and hippocampus were significantly reduced (P < 0.05, 0.01); hs-CRP level in
serum was reduced (P < 0.01). Conclusion Rougan Ziyin Granules can significantly improve anxiety and depression symptoms
and lower blood pressure in rats with anxiety-depressive hypertension, of which mechanism may be related to down-regulation of
inflammatory factors IL-6, TNF-a and hs-CRP.
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P AN [RIRE FE () £ IR AR, ey I s A6 e R A
FESAER I R nl ik 30% LA . EPWiAEER, %
A 1 B A AR B R 3 0 e I e 0 1 BG4 A
19.1%M2, EH W54 AT 2EF0N 68.4%, FHLL
FEIENE, AMEEEE. WAHAR. EREE
RIS AN 76 2R A2 5] A I v R
LR, B3R E EANTF R IE T
JEIRIA . AT 5T 2 8 2 P10 91 R0 0 £ R AT P 1
I DR BRI N B 2H 23 b SRE PR 1 48 ) 35 -6
Cinterleukin-6, 1L-6) . Ji' 98 YK 6 K+ -a. (tumor
necrosis factor-o, TNF-a) L7 H#Ees C N
1 Chigh-sensitivity C-reactive protein, hs-CRP) 1]
SO, e OB AR 1 R VR AL
It R . FH A AL P 0 Al

1 ##
1.1 B

8 JHi& SPF 2% WKY K 8 X, 1&JFi#& 200~
250 g; 8 AW SPF 2 [ & % =i 1L K B (spontaneous
hypertension rat, SHR) 40 1, A& 220~250 g,
6 B At 4R @R SIS HE ARG IR A, shiiF
A[IES SCXK (57) 2016-0006. #h¥iaz:T 55
BB (RED FH IR AR SLg sy s, iR E 22~
24 °C, JRFE 40%~60%, YeHERAIBE B 4841k, 3
YViEBIRE, &N L E TR . SIS TR
Y5128 v [ I 2 B2 B SO = 1t S BT SR 58 3 A 2
RSl (ikHES IRM-DWLL-2020151).

1.2 AR5

FHFEEFA R F A5 30 g (Hik5 18080105).
AT 20 g (HitS 20040235). 49 20 g (Hits
19050175). &34 20 g (#t*5 19010041). #iic 20
g (dit'5 19090204). #ii 20 g (45 19120143).
BBE 20 g (L5 20020107). HEALE 20 g (it
20030039). FHiykB 159 (Jit5 19060122). & HH
159 (35 20020160) ZHAR. Hr 24550kt DY 1T
PR R A IR AR CRUK OSBRI
ITHRGE, WIZ TR, RATEHRRD, 76 (R
2 7 URL I A AR AL ) BE o ARVD I HE (80 mg/
ki, b5 X2802) W H At 5T I 245G R
hs-CRP R7l& (L5 2011300 W H bt LB Z Rl
EMFARER A IL-6 ELISA {7 & (Ht5

569210125) W [ R it 5 A Fl
1.3 4&5

MADLAB-4C/501H 4 K/ B e JC B if e
(b A szl BB R R A TR 5T E A ] ); MS-Fast
B4 A Bk 2 R R A (L SEBRR R AEY)
KRB AT ); DNM-9602 B EEbrH A (b5t
BRI A BR A F]D; Tracking Master-OF U™ 37,3
R RRHARAFD,
2 FHE
21 Eh¥I9E. BIR54%%

¥ SHR BEHL NARIZE . 45iybIH (8 mglkg,
TR PRERGR D 20 DL S G Bk =
IK7IE (40, 20. 10 g/kg, 23 JIkH 24 I A 78 )
2. 1. 051%) 4, Bl WKY KEAEAEA, H4H
8 W, aEEMMEIE 1A, WK RAERZIE
I, HARSHRRIIEEZ 28 d B HEREA T
LA 233 Cchronic unpredictable mild stress, CUMS)
FISY, FEEARRUOKEEK . R, WHEEk, %K
. MR, ZAEREOK, BAHNMEREENIS T 1
PR, (A 1 FoRlCR T AN 5 IR, AR
FEFIEIE w0 i K R . SR TG R . b ae
3 5l A 7K BT i VR A v, R B % FH o d A 28
d G, &E254 ig AN 259, BEALZHFIN RRA ig 55
RARAioK, 1k/d, %E4E28d.
2.2 1TARAZEEN
221 EFE S2IREE 0. 14, 28, 42. 56 K404
FRE R BRARTTE, I & AR 2321
222 BEKWEFER  SLIGTFUAHT N KRBT K
SR GR. BERKRIFERECE 2 MK, 1K
FA7Ks 1 1%8EK, UIZRET [R1RRSE 24 ho YIZRgs
WG, RIESZIGEE 0. 28, 56 KT 1%HEKIY
FESZIG, X ELSRIR AT S MK TE R R, THEREK
FER

K TEFER = RERKHFEE R OK &
223 WS p{ESLEAE 28.56 RiFATH )
SRS, SEIRTER A4S (K 80cm. FE 80 cm. &
50 cm) #HAT, RN 16 NMEL TR, BHRKR
BXETY 4, fH Tracking Master
V3.0.100 #Aid3% 10 min K BRI E E3EFIAT N,
T IR R SR 152 B T T 25 s ORI 3 ST B
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ERRIEERET, TAARFH 0. 1. 2. 3.
4 BRI FFikE. DR R 5E AR 4 I
JETHEAEF VO AT EAE, 1 ol 3 B %
FITFRARIREEE, FTIFMEA, KR E TRIE
AN EE, Tk (37.0~385 C) £ 10 min, 5K
BB E G, BEBNAEE T HERLE, 7R
Hk R R e, R AR, s
3k, HhIaAlAIRE 60's, HX 3 YRIE T IME .
2.4 MERESHEE P RAER TR

ARG, KR ip 10%/K & Sl mRiE, 1
KRG, Brskibst, T-oK EHGH KRG
Wk s il SAHZ, TWAT#EE, T -80 C
TRAF o FEIRAG S U B M+ 1IL-6. TNF-a
A1 hs-CRP LA St 4 23 IL-6 A1 TNF-a0 7K~
2.5 FHiHFESH

K SPSS 16.0 B AF#EAT Hd4E 43br,  HdiE A
X+sFKox, I EAEH R E R T ZESH
(One-Way ANOVA) 7%, HitLBER A LSD .
3 #£R
3.1 ZRBFEARAFR X EEEHN AN S ILE K RITAH
F RIS
311 MR AR RE AL e of K SR AT
B IR 1R, SRR AR R Y

TR GRS, xR, A
K RAA T B B EPRK (P<<0.01), FHIIEMER
FIBGIE R R ERER, SEARE TR LR
42, 56 K, SHBALLE, F4AAH KRR ER
FFE (P<0.05. 0.01).

312 ZE RGP URL X R RS AT 1 vy af e K BROAE
KHFERMFI 13K 2 R, SEEGRT 4K RpE
IKHFER TR E ZER . L fEd, XAt
B, BRYZH R BB KRR 3 PRI (P<<0.00),
KB SHR 218 M SOOIEUS , BEAEFEZR D . 5
$:5 56 K, SR LU, F2 G B R4 K B b
AKIEFER B E T (P<<0.01), FHIFHTEEEA Bk
R0 oAr e £ RS AT e I RS B ) R e 2
3.1.3 MR YIBURIAT EE R AT e 1K SR
SIS A 3 B, SRERER 28 K, HXTHEAH
oA, MERYZH KRR A deddd5 B IR L 2 B IORT ik
SEUCE SR> (P<<0.01), FHH KRR 2181 R M
UG, BRIC R Mok 55 P [ B P — e 1 £
JERZS, AR REANERYE i ISR I . SEIG SR 56
K, EXFHRAL A, AL R B A A 45 B i T
ZF TR BN LS B B> (P<<0.01); SR AY
LA, AFEIABRAR. B, @R ks
FEIFIA] . BESZCE RN (P<<0.05. 0.01),
FF 385 B kL H L s R L A SR R B (P<

®1 FRHEBTREEMEMESMERRERENZIE (X+s,n=28)

Table 1 Effect of Rougan Ziyin Granules on body weight of anxiety-depressive hypertensive rats (X £s, n = 8)

n - o 1 &g
A A TEx %14 % 28 K FYCER 56 K

Xt e — 223.25+10.51 324.62+34.96 361.12+29.47 399.75+23.09 438.12+23.12

iRt — 229.00+7.27  291.624+18.31% 312.62+17.15% 329.62413.79%  354.25411.71%

Aybin 0.008 231.00+7.86 290.25+12.63  31550+16.64  350.88+13.76"  388.88+14.60"

B A SR 10 231.25+759  288.62+29.87 319.62+10.49 353.00+14.79"  380.25+23.33"
20 229.50+6.88  271.88+29.87  317.38+24.86  353.88+29.18"  392.12+43.22™
40 231.38+6.78  288.62+21.90 3257542193  358.25+17.90™ 393.25+21.31*

HXIEA L. P<0.05 #P<0.01; SEMALLE: "P<005 "P<001l, FEIH
#P < 0.05 #P < 0.01vs control group; “P < 0.05 ™P < 0.05 vs model group, same as below tables

F< 2 RFFHFAFRLN RN S ML E KRB IGEFERMNE (X+s,n=28)
Table 2 Effect of Rougan Ziyin Granules on sugar water consumption rate of anxiety-depressive hypertensive rats (X + s, n =8)

o N o HK I FERI%

45 G *g™) ERES 5 28 % 56
Pyt — 78.21+3.51 83.21+3.13 84.48+5.05
A — 76.03+4.29 69.15+8.47% 62.8816.85%
Hiybia 0.008 76.49+3.70 67.42+5.90 64.86+-3.88
T -5 BR kL 10 75.71+5.36 67.68+7.18 79.68+3.95

20 78.34+5.95 68.61+9.72 83.41+5.10"
40 76.88+4.89 70.28+5.53 78.30+6.35™
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3 RRFHFABARL G RINAR Y S ML K R A LR RIS (X £ s, n=28)
Table 3 Effect of Rougan Ziyin Granules on open field index of anxiety-depressive hypertensive rats (X £ s, n = 8)

1l ] 28K 56 K
- (9%g™) (S BN I /s 5B U SLIRBUIR {5 B ) /s 5 R EU UL IREIR
g - 25.81+11.34 110.62+17.44  36.63+848  30.31+10.46 114.62+18.94 33.25+6.86
BT — 9.5644.05% 68.75+11.68% 12.134+503% 10.67+351%  58.00+17.02%  14.63+4.34%
HybH 0.008  10.43+4.10 73.50+9.65 13134422  14.66+4.45 70.25+11.84 19.88+7.30
72 - B 10 10.52+2.18 67.13410.80 14.88+5.77 18.90+6.12 68.13+13.68 22.38+5.37"
20 9.42+2.16 69.00+1250 14254520  20.02+554™  84.75+16.25"  23.75+555"
40 10.194+4.16 70.884+12.88 153842566 2254+541™  8563+15.05"  25.004+6.93"

0.01), & WA FHEE ROk BE % D035 A FE A 1k s o
JERBERESIRE ST, PR R FT AT U AL

3.2 SRATHARAFUALYS £E FEHIHR M & M A R L E
HISZE

321 NIRRT FE R AT ey ot K RS 4
RIS Wik 4 Fos, $h25 1~4 A, 5xiA
FLAR, ARAYZH R R W4 B2 vy (P<<0.05. 0.01);
BRI LA, bt AR RS e R I P (P<
0.05). ZAZ5%8 1 JH, Z2 I B e 5 i 4H K R
45 IR PEIK (P<<0.05); 4R 2456 2 A, FhHiEEA
FURE Hh 7] B 2H K BRSO TR B R FRIK (P<<0.05);5 45
2556 3. 4 J, IR TURL & 77 4 K R4 R )
B FEAIC (P<<0.05), R HHAZZAFEERH VAT DA R AR
JRE FATS P f oL P A B AL 4 s

322 UG B R X R RS AT 14 vy if e oK BR AT
SRIEISZI Qi3 5 Fos, h20% 1~4 F, 5xH
e, B KRR AT KRBT & (P<0.0D);
SRR LR, 48255 3. 4 F, SRYD IR RIS

BARORE PR LK B AT SR W B BRI (P<
0.05), & HAZRFFRE BRI mT LA B AR & SAT A vy

KA K o
3.3 SRATHARAFUALYS R FEHIER I S M E A B 7%

RIEEFRFRIFM

W 6 fizn, SRR, AR K BRI
IL-6. TNF-a. hs-CRP 7K-F-3481 . Ft 5 (P<<0.01);
LRI LR, ADHA K RUME IL-6. TNF-a.
hs-CRP /K T-#4J 0 B F&% (P<<0.05. 0.01), ZZATi
I s o 7] B 4K BRI 1L-6 hs-CRP /K-35 1 {2
Pk (P<<0.05. 0.01), ZZHF4 M Mk %77 &40 K
BRI TNF-o 7K B R (P<<0.01), R
TEFFVURL T DA B ARG AR R FAR M v I K BRIV 28
A7 IL-6. TNF-a. hs-CRP 7K°F.
3.4 ZRBFHAFAFUR T EEEAI AN M S ILE KRS
4R LR SERE B F 7K S RO 20

W 7 R, SxHRAE, A KRGS
HIR IL-6. TNF-o KB (P<001); 5

R4 FATEFBBURI ERIAME S I E R RINGEERIFM (X+s,n=28)

Table 4 Effect of Rougan Ziyin Granules on systolic blood pressure of anxiety-depressive hypertensive rats (X £ s, n = 8)

5 x5 -1 48 H/(mmHg)
AR RNk o B %2 3 ENE

ot HE — 13450+859 129.62+10.86  133.50+7.07 132.12+8.25 129.62+8.38

it — 200.75+7.67 204.50+9.75%  208.50+7.07% = 216.12+11.62% 221.25+16.30%

ARvhiH 0.008  202.25+850 194.37+6.41"  196.65+8.30" 199.75+7.03" 202.75+7.42"

Edi AR v 10 200.75+8.58 199.12+7.36 202.00+6.41 204.12+8.84" 206.12+9.85"
20 201.37+5.29 197.62+6.61 199.25+5.87" 198.12+7.61* 206.62+10.14
40 202.87+6.96 193.37+9.56"  200.62+6.67 203.25+9.77" 204.88+8.66"

1 mmHg=133 Pa

*5 FATEFABURI A EIAMESIE KRR EFKEMNFM (X+s,n=8)

Table 5 Effect of Rougan Ziyin Granules on diastolic blood pressure of anxiety-depressive hypertensive rats (X £+ s, n = 8)

7 = -1 £ 7k JE/(mmHg)
4L AR Ty 10 2 3 e

Xt 8 — 81.38+4.37 81.13+6.62 92.88+5.51 93.00+6.78 9450+7.73

it — 152.12+5.62  156.37+13.14*%* 159.50+9.89% 173.50+11.58%  180.00+11.19%

AivhiH 0.008  149.12+5.00  148.62+11.15 155.62+9.52 160.38+7.31" 166.62+6.26"

Tk ks 10 147.62+7.33  156.75+8.55 160.38+6.93  168.25+8.65 175.62+7.96
20 148.37+7.05  154.12+8.20 155.88+10.25 162.50+7.78" 170.62+4.82"
40 147.75+542  148.38+6.61 154.75+9.05  158.50+8.54" 168.25+7.03"

1 mmHg=133 Pa
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<6 ATEMAFRT RS MEXRMIER IL-6. TNF-a F1 hs-CRP /K FHIFM (X+s,n=8)
Table 6 Effect of Rougan Ziyin Granules on IL-6, TNF-a and hs-CRP levels in serum of anxiety-depressive hypertensive rats

(X+s,n=8)

2H 2/ kg™ IL-6/(pg mL™) TNF-a/(pg mL™?) hs-CRP/(mg 179
payiict — 39.09+3.51 119.68+3.82 3.00+1.69
Y — 50.40+6.05" 166.18+12.74% 18.7548.31#
Hiybia 0.008 41.73+6.02" 128.32+5.54™ 6.384+2.62"
F i 91 kL 10 48.03+4.25 127.96+4.52" 15.13+7.74

20 43.4742.59" 126.034+13.07* 6.134+3.27"
40 45.034+4.25 134.3649.78" 11.004+11.16

R 7 RAFEMABARLN RIS ILEAFRIEDHELAP IL-6. TNF-a KFHFIME (X+s,n=8)
Table 7 Effect of Rougan Ziyin Granules on IL-6 andTNF-a levels in hippocampus of anxiety-depressive hypertensive rats

(X£s,n=8)

2H ) 7lE/(g kg™ IL-6/(pg mL™Y) TNF-o/(pg mL™)
pagisl — 40.02+6.17 96.47+3.85
it — 55.27 +2.46" 125.714+10.24%
Siybin 0.008 47.54+5.19" 101.72+3.07"
F I i 9 kL 10 53.56+5.05 115.04+15.54*
20 50.80+3.67" 101.90+8.96™
40 52.37+1.76" 110.68+9.77*

IRV L, b AR R 441 IL-6. TNF-a
KB SR (P<<0.01), ZRFUzifEikid . &
FIE LK BRI 2023 1L-6 /KT B 2 FAR (P <<0.05),
% JHF 10 B A 5 77) e 2H K B TNF-au 7K S 357 B S5 B A1
(P<<0.05. 0.01), KB4 AR AT LAl £ FE
PRI P e I K B 5 2 2 98 RE TR T /KT
4 g

AR AH AT AR X A BT AR E PR O SR
FTHFFEIL, R A AT R i B 2 A A 2
JFBH 7T, SRR . PR 2 kiR T
JFEHDAR P = L o SR FEIY1 7 LA AT SR - BEB 9 E
7y, AR, 4H. ERE. M. BRI
NELZG, VeCLEE . EANE. BB SEIERTRH, K
HESGAATR BN AFEL 2, MEEAN
FRIGIT =R, &Y LORIETE, At
L b A FF ALY AL, TSP 52 AR R AT REAR, B
(VA

CUMS HIARBE AR 1 48, o B FEICRE PO I PR
FERF I, SHR 5 AR kM & s AV 2 3L )
REAE, AT i) £ A EEAMA M v IR K RS . 37
SIS R BB IE NOFA B AR FLRE T R RMER
A EGEEE, HAHRA Z HAX pR 4 R
CHIAR” B “NAE 7 RASEL, IR B I A] R LS
Yixt =N RIRE ), IEE ST, SSTErERT
) R 5 P S S I LS B0, AR 2 S8

KRR AE K A b (142 B B 1 3 SE IR BGER IR Bt
JE BB RS I B R, IR MRS AR T AT A
WP S BUR R R FAT MRS . A
WETEAR I, AR ZH KB Hh b 45 B I ) 2 3R B K
R R, S RS HOR D R AR
Fio PR, R BEKTH R R
HAAR A B M ThRE L. B 2k

REAOHEF R Z BEH RIRME R —, Riue
e I 5 A EE AR AR ELE R ) A5, 7E SLBCIRAS
T, W, ERRgEiE S W IL-6. TNF-o 5558
A E 7, S5 RER/ZE [T, &ilES
FEREHNARAE T WREL 40 =2 TNF-a. IL-6 FI1EH]
W ag, TR PRAE S8 B A ) SR SR AN TR AL R
JIH5RI, WRAUREE, RO RS 5 AR AL
I AT BEML A Ao R S e AT LA P [ 02
TS AR 950 DR R TG m, I P Rz 4T i 52 21453
F, HETHRG I N B ANE L, 5 e EE AR A I
JE a2l o I P £ S AT A O ATL 1) 7T ek
TV DIRE AL OE P RGBS AE BT
S I CUERSTHINE LI

W SAE RN — A RGRIIIX, H52%2). id
LRSS DI . I HIZ A BB %
S SR e BRI, TN,
R I B2 VG BRI T - R, JEST
B X3k 2R, S5RGBT, i



¢8$ 202110 B52% B2 Chinese Traditional and Herbal Drugs 2021 November Vol. 52 No. 22

* 6909 »

SRR DME S 515 25101 1) R AR 4 R G i S
53 WA R T 4 T 20 PR R - 8270 8 P 4 B IR - () ot
FE IR 3 B A AR AR N A S, AT
FERLAR = A AR FEAT 908, eI IE 3 1 i 2H 21
SR 0 st )i P R N 2 8=/l s = L PO > e
MR FAE R 2 R T2 5 e M IO ROV, H.
FE A JE I 40 RN AR R A0 e S R R A, R
S 41 ] AT A SR AIAIRE 1 A= e ), A I
BEMIME hs-CRP ACPEUIER N RS, "L
VERFNARRE £8 35 0 A2 98 i e B IR AT SEpic 2y, /)
Ji B ZH M AE TNF-o JCT 72 AR Sz i f B e
I A SR A R B AR, AR A SR
AEHMARFEAT AR, Rk, RS ST R AR AR R
G RRERES,  RIEFAEAME RSSO R
R 0T, AE B PR FEHTAT AL i) S 5 2 B

o IR A2 — P AR 1) 8 5 231
TNF-o {2iF IL-6 BEigm, £ FhEIEMRT, ™~
A G A D UTAR T IV N B2 I R Bl AS:,  3E
DA N R TR BB, A A REE L,
ez, FEOMNE M, Rz s, 1L-6
S I BT LN PR IR AT R A M 3 5, i IR
VAR A TR 72 e, s AR L B 34 e 1T
Ul T #5129, hs-CRP HL#%2 5 R i Al 4 B 40
N, PRI N R A2 20455, AT A 10 A 6] Py
BT BT LA o 1 s S MRS L FE B 2
H8 0 3850468 1L T 51280, hs-CRP /] T P R 1y fig 2L
MFESE, FW hs-CRP REWSHRATE N IhRE, SEUE
PRI &7 5K D) RERRAT, 300 R A= R R7 . PRk,
K IL-6. TNF-a. hs-CRP £ %8 4 [ 17K F, %t
A R e I AR () RS Ry T R
(G R AME o

B ANARE TR T “HBIE”, EH JHET “BZ
7 IR R ElE . (NE) & R,
AR (R = “WERNEEE, BB TH.” H
WNLZ S5HA K, EEAE, WA, MK
B, FEBHLARBI MR, WD 5, FHARTR,
FFBHZ 0 RS 3, KBH EPE S FREH RS
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