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Intervention Mechanism of Shenqi Jieyu Formula on 5-HT, NE and Their Receptors in

Prefrontal Cortex and Hippocampus in Rats with Postpartum Depression

YANG Xin-ke, ZHAO Rui-zhen, LI Xiao-li, ZHU Ming-jin, LYU Kai, TANG Qi-sheng"
( Third Affiliated Hospital of Beijing University of Chinese Medicine, Beijing 100029, China)

[ Abstract | Objective: To use Shenqi Jieyu formula with the power of tonifying heart and spleen to treat
postpartum depression ( PPD) model animals, and observe the changes in relevant prefrontal cortex, hippocampus
5-serotonin (5-HT) and norepinephrine ( NE) and their receptors, in order to explore the intervening mechanism
of traditional Chinese medicine (TCM) in in tonifying heart and spleen. Method: Female SD rats, 2 to 3 months
old, were randomly divided into normal (N) group, sham operation (SO) group, model (M) group, TCM group,
and western medicine (WM) group. All rats were observed respectively at 1, 2, 4, 6 weeks after preparation. The
PPD model was established through sudden withdrawal of hormones after continuous injection with estrogen and

progesterone. Then, the rats were given pharmacological intervention. The rats’ materials were collected at the
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prescribed time points. Their behaviors were tested at each time points. Then the contents of 5-HT, NE were
detected by HPLC, and the expressions of 5-HT,, R, «,, R were detected by IHC in prefrontal cortex and
hippocampus. Result: Compared with N and SO, contents of 5-HT and NE in prefrontal cortex and hippocampus in
M at each time point were lower (P <0.01). Compared with M, contents of 5-HT, NE in prefrontal cortex in
TCM, WM at each time point were all increased, except for at 2, 4, 6 weeks in TCM (P <0.05, P <0.01), with
the same outputs in hippocampus in TCM and WM at each time point. Compared with M, levels of 5-HT,, R in
prefrontal cortex and hippocampus in N and SO at each time point were enhanced (P <0.01) , while levels of a,,
R in above places and at the time points were attenuated (P <0.01). Expressions of 5-HT,, R in prefrontal cortex
in TCM at 2, 4, 6 weeks and in hippocampus at each time point were all higher than M (P <0.01). Compared
with M, expressions of a,, R in prefrontal cortex in TCM at 2, 4, 6 weeks and WM at 4, 6 weeks, and in
hippocampus in TCM at 4, 6 weeks and WM 2, 4, 6 weeks were decreased (P <0.05, P <0.01). Conclusion;
Shenqi Jieyu formula could significantly promote contents of 5-HT and NE in PPD rats’ brain, and effectively

regulate the abnormal expressions of their receptors. The balance adjustment for the above neurotransmitters and

their receptors might play a very important role for this formula on treating PPD.
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®1 SEBHEANKRAENAMHHEES-HT SEH M (x £5,n=8)

Table 1 Effect of Shenqi Jieyu formula on 5-HT content in prefrontal cortex of rats at different time points in each group(x +s,n =8) ng+g ™'

45 i /mg- (100 g) = 1 2 J# 4 8 6 JH
% - 199.21 £19.32 202.48 £17.66 195.85 £19. 16 207.67 £18.10
15 FA - 197.99 £19.30 193.57 £16.33 202.31 =18.81 201.10 £18.09
LT - 135.35 + 14.83" 84.87 £10.38"% 71.88 =8.87"+%) 63.37 6. 657
24 1250 151.71 +14.91" 172.06 +14.02"*3) 169.47 £15.06"*3) 180.93 +16.49"%%
Fizh 0.25 160.26 +15.62"% 168.37 +13.25"% 174.08 +14.44"% 171.63 £16.01"%

TE G IE WA BT AR ]S R P <0. 01 ; 548 5 4 [ i ] 5 L 8™ P < 0. 01 S5 A4 1 R &t P < 0. 05,9 P <0.01; 5441 2
JEI B 5 L8 P <0. 05,9 P <0.01; 5440 4 JE w5 b7 P <0. 05,
£2 SEBBAMNARAEMNEEDS-HT S2HFM (s +s,n=8)

Table 2 Effect of Shenqi Jieyu formula on 5-HT content in hippocampus of rats at different time points in each group(x +s,n=8) ng-g~'

20 51 F 4t /mg- (100 g) = 14 2 J& 4 JH 6 JH
% - 184.19 +15.41 189.04 =15. 14 195.83 =18.28 191.61 =£17.90
15 F A - 187.71 £14.19 191.83 +16.48 189.93 £15.61 195.85 £16.43
LT - 121.11 £12.20% 70.99 +8.06%% 65.65 +6.91%°% 68.35 +5.46%%)
izl 1250 142.06 +13.15%% 158.21 £13.91%3%) 169.30 + 14.88%%%) 174.69 +16.20"%:57)
7izh 0.25 155.20 +15.20%% 172.80 +16. 17134 179.65 £16.31'3:%) 185.78 +14.72%%

TS IE R AL BT ARG ) 5 D P <0.05,%) P <0. 01 ; 540 % 4 [ i 6] &5 L4 P < 0. 015 55 v 25 20 ) i ] 5 1L 8 P < 0. 055 55 78
1S RS P <0.05,9 P <0.01; 5440 2 JAIR S AT P <0. 05,

3.3 XRIBF R NE SRR S R 72 44 % B AN B0 R NE & R 3
TR LR, R PTZ54L 4,6 FIRS AN BOH ThZ5 P9 (P <0.05,P <0.01) ;5 2541 W, 75 24 241 4% i 1
A 4 B T AOE HJR NE SR (P < RIRIEJR NE S REEN(P <0.05,P <0.01), W
0.05,P <0.01) ; SRR e, IR 254 1 Sk, th. %3,

£33 SEBEANARAENAMBHEE NE SBHM (5 +s5,n=8)

Table 3 Effect of Shenqi Jieyu formula on NE content in prefrontal cortex of rats at different time points in each group(x +s,n=8) ng-g ™'

4157 H/mg- (100 g) ! 14 2 J4 4 Ji 6 Ji
E - 151.00 = 14.66 145.90 = 14. 84 139.81 £11.73 149.00 = 14.63
% FAR - 152.30 £16.95 143.29 £13.77 149.81 £13.65 144.86 +14.69
T - 93.05 +10.48% 79.37 £9.35%7 53.90 £5.74%810 45.21 +14.332%10
izl 1250 101.37 £10.97% 94.53 +11.65>% 114.88 £10.53247:10) 131.48 £5.921-4:8.10.1D)
[iifE) 0.25 117.97 £12.76%4) 122.38 £12.21%4:9) 137.61 +12. 444589 145.43 £12.21%°:8.10

0 GIEH A BT ARE RN S D P <0.05,% P <0.01 ; 588 20 [F] 0] ] &5 5% P <0.05,%) P <0. 01 ;5 2 26 [6] i ) o5 b 38> P <
0.05,° P <0.01; 54411 JFBf S HE P <0.05,5 P <0.01; 5441 2 B 5 HE P <0.05,'" P <0.01; 5441 4 Fnf 5 & P<0.01,

3.4 XD NE FREEm SIEW BTAR4 BB (P <0.01) ; SRR L, o 06 245 44 )
PO BRI A I S P 25 4 1,2 Ji g 55 NE & idy i 5 NE S g in (P <0.05,P <0.01), W34,

*4 BEBAEANKRABAMRED NE FERFM (2 +5,n=8)

Table 4 Effect of Shenqi Jieyu formula on NE content in hippocampus of rats at different time points in each group(x +s,n=8) ng-g ™!
4 5 #il Bt /mg- (100 g) = 1 2 4 J 6 J#
EH - 246.02 +18.32 261.85 +22.93 255.18 +19.27 259.84 +22.27
(RPN - 250.60 +17.15 267.61 £20.54 249.08 +20.85 252.07 £23.37
LA - 202.53 £16.37" 182.53 +16.18"% 164.42 +14.40"%9) 170.81 +13.30"Y
hzh 1 250 221.85 £17.03"% 235.23 +15.72"% 241.19 +19.33% 244.07 +17.25°%
7izh 0.25 230.04 +18.95% 245.04 £16.83% 239.77 +20.62% 251.11 =21.01%

S IE S BT A ] LD P < 0. 01 5 5548 80 4 [ i ) 5 AR P <0.05,2 P <0.01; 5440 1 RS Y P<0.05,° P <
0.01; 57440 2 JH it 4 S P <0.05,
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3.5 RN A2 5-HT, (R 8 1% 35 48 1L 5 i 5-HT,,R RikAKFHBEE M (P <0.01), Hrpghd

HIEHR BT ARG EL, B H 2y | PG 24 2 4% I SR Hode, Pizhdl 2,4,6 FRTHH &R 5-HT (R KK
W R 5-HT, R 3 H R 8 K 2 2 35 D (P < KA E I A (P <0.01) o WL S, 1,
0.01); SHEAA LI, H 22 2,4,6 FBETHM KZ 3.6 XEFLS-HT, REARBITHEN HIEHF .

x5 SEBHEAMKRAENIEAHMEES-HT,R EEAEHABMRIZHZM (2 £5,0=8)

Table 5 Effect of Shenqi Jieyu formula on 5-HT,, R expression in prefrontal cortex of rats at different time points in each group(x +s,n=8) 4~

21 51 # 4 /mg- (100 g) ' 1/ 2 ] 4 6 J&
EH - 62.63 +5.80 60.75 +6.18 61.63 +6.09 59.25 +4.80
PR N - 59.75 +5.18 61.38 +6.25 57.63 +6.76 62.00 +5.13
T - 49.75 £4.20" 32.38 £3.74'% 21.88 £2.47149 19.50 2,074
RE] 1250 52.13 £4.12Y 45.13 £4.915%% 41.00 +3.0212% 40.00 +4.475%4)
[ 0.25 47.88 +4.49Y 36.25 +3.24134 25.25 £3.5413:46) 22.63 £2.921:3:40)

V5 T L TR TR AR P <001 5 S5 A 4[] 6 ] 5 b e P < 0. 015 45 v 25 201 [F) k] 5 H ™) P < 0. 015 S AL 1 A B
HAEY P <0.01; 54 2 JH & H 4 P <0.05,° P <0.01,

14

214

3H

64

ATER ;B ART AR CBRBIYL ;D h 22 B P22 (&1 2 ~ 4 [6])
1 SEBBANKARAERSBHMNEE S-HT, R EEMAMEFRIETL (R, x400)
Fig.1 Effect of Shenqi Jieyu formula on positive cells expression changes of 5-HT,, R in prefrontal cortex of rats at different time points in

each group (IHC, x400)

RPN B, BT rp 2y DY RS I ST S-SR R N(P <0.01) ;5 2G 2 A, TG AL A
HT,,R AR XK B ZF D> (P <0.01) ; 581 Bf g 5 5-HT, R AR A KB B ZER A (P <
TUA LA, P2 A I ST S S-HT R B ARIAK 0.01) . WL 6,812,

®6 SEMBAMARAEMREDS-HT, R EEHEAMRZHEM (2 £5,0=8)

Table 6 Effect of Shenqi Jieyu formula on 5-HT,, R expression in hippocampus of rats at different time points in each group(x +s,n =8) A~
2057 | H/mg- (100 g) = 14 2 4 4 Ji 6 Ji
EH - 48.38 +4.03 50.00 +4.41 51.13 £5.87 49.63 £5.29
BFEAR - 47.38 +5.76 49.00 =4.00 52.88 £4.67 46.00 =4.96
7Y - 31.50 +3.55" 25.63 £2.33"9 19.88 +1.96'°% 18.13 £2.80"+%)
hizh 1250 40.50 +4.75"% 35.75 +3.37"24) 29.63 +2.72"2:2:6) 26.25 +2.55"23:6:8)
(2] 0.25 32.63 £3.66"') 27.63 £3.34'34 20.38 £3.20'3%© 17.25 +2.55'3:2:6.8)

Ve S5 IE R A BT AR LR ] S LD P < 0. 01 5 S 28 ) I i) 5 LA P < 0. 01 ;5 v 24 2 /) 1 6] 25 L7 P < 0. 015 5 ACZH 1 JEI I 5
® P <0.05, P <0.01; 544 2 BN & S P <0.01; 5441 4 &5 Hhie® P <0. 05,
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2 ZEBBAMNKBRARMRESDS-HT,,R EEMRAMEMARIZBZNME(RAELL, x400)

Fig.2 Effect of Shenqi Jieyu formula on positive cells expression changes of 5-HT,, R in hippocampus of rats at different time points in each

group (IHC, x400)

3.7 XFEIEM ERZE o R EHFRREARE  SIE
OB TARA R, 2 1,2,4 PT84 1,2
B AR I 2 2= S AR Y 20 25 I o T B )R o RO H

TIRACF I (P <0.05, P <0.01) 5 554 2 L
B, 2,4,6 I KVUZG2 4,6 RIRTAEM KR o, R
IR0 (P <0.05,P <0.01) . WK 7,3,

x7 BEBHAMNARIEN RN EE o, R EEHAMABRIZHHIE (v £5,0=8)

Table 7 Effect of Shenqi Jieyu formula on «,, R expression in prefrontal cortex of rats at different time points in each group(x +s,n =8) A~
4153 Fil 4t /mg- (100 g) = 1 JH 2 J& 4 J& 6 JA
i - 50.38 £4.37 48.13 £4.19 50.25 £4.89 49.63 £4.31
BFEA - 52.38 £6.61 50.25 +5.18 49.50 £5.32 48.13 £4.02
LA - 61.25 +6.58% 68.88 +6. 172 75.00 +6.55%% 77.00 +6.14%57)
izl 1250 60.88 +5.46% 62.75 +5.23%) 57.38 +4.50"*7 52.38 +5.154%%
725 0.25 59.50 +5.68% 63.75 +7.21% 55.25 +6.48%7) 50.38 +5.244%%

o HIEH A AR TR A RB ] S R P <0.05,2 P <0. 01 ; 5850 4 [7] B[] £ L4 P <0.05,2 P <0.01; 5440 1 JHB &S L P <

0.05,P<0.01; 57442 &S HE P<0.05,P<0.01,
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Fig.3 Effect of Shenqi Jieyu formula on positive cells expression changes of «,, R in prefrontal cortex of rats at different time points in each

group (IHC, x400)

®8 SEBHEANKRAEAMNRED a,,REEOHEMAMREHFZM(x+5,n=8)

Table 8 Effect of Shenqi Jieyu formula on a,, R expression in hippocampus of rats at different time points in each group(x +s,n=8) A~
2 5] # 4 /mg- (100 g) ! 1 2 J 4 & 6 J
E# - 40.38 +4.87 42.25 +4.89 39.63 +4.60 40.50 +5.04
B FA - 38.63 +3.93 39.63 +2.92 40.75 +5.20 42.75 +5.37
LT - 53.00 +4.34% 54.38 +4.53% 62.13 +5.89%57) 65.38 +6.467°%
g 1250 50.25 +4.43% 50.50 +4.57% 45.88 +4.36"Y 39.38 +3.6240:8.9)
Tiz 0.25 48.25 £5.78% 49.13 =3.48%% 43.00 +3.34%°%) 40.13 =3. 648

TG IE R 4 R T AR R 5 8D P <0.05,% P <0. 01 ; 54570 28 [7] i i) 5 L %) P <0.05,2 P <0.01; 5440 1 JHmf & L5 P <
0.05,9P<0.01; 5244 2 B S LET P<0.05, P <0.01; 5244 4 B H D P<0.01,
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Fig. 4 Effect of Shenqi Jieyu formula on positive cells expression changes of «,, R in hippocampus of rats at different time points in each

group (IHC, x400)
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