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Optimal Ratio of Rehmanniae Radix and Lilii Bulbus in Baihe Dihuangtang

Based on Antidepressant Activity and Its Mechanism
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[Abstract] Objective: Based on the antidepressant activity, the optimal ratio of Rehmanniae Radix and
Lilii Bulbus in Baihe Dihuangtang was optimized and its possible mechanism was preliminarily explored.
Method: A total of 100 male mice were randomly divided into normal group, model group, Rehmanniae Radix
single decoction group, Lilii Bulbus single decoction group, and 5 different ratios of Baihe Dihuangtang group

(Rehmanniae Radix-Lilii Bulbus 5:6, 5:5 , 5:4, 5:3, 5:2), fluoxetine hydrochloride group. Except for the
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normal group, the remaining 9 groups were treated with chronic unpredictable mild stress method (CUMS) for
21 consecutive days to establish the depression mouse model. The Rehmanniae Radix single decoction group,
Lilii Bulbus single decoction group and 5 different ratios of Baihe Dihuangtang group were administered with
corresponding drugs at a dose of 2 g-kg" respectively, and fluoxetine hydrochloride group was administered
fluoxetine hydrochloride at a dose of 0.01 g-kg"', the normal group and the model group were respectively given
an equal volume of normal saline by gavage for 21 consecutive days. The antidepressant effect of Baihe
Dihuangtang with different ratios was evaluated by behavioral experiments. Western blot was used to detect the
expression levels of brain-derived neurotrophic factor (BDNF) and tyrosine kinase receptor B (TrkB) in
hippocampus. The level of total superoxide dismutase (SOD) in hippocampus was detected by hydroxylamine
method. The level of reduced glutathione (GSH) in hippocampus was detected by spectrophotometric method.
The levels of glutathione peroxidase (GPX) and glutathione S-transferase (GST) in hippocampus was detected
by colorimetric method. The level of malondialdehyde (MDA) in hippocampus was detected by thiobarbituric
acid method, and preliminary exploration of its antidepressant mechanism. Result: CUMS caused a significant
decrease in the preference rate of sugar water and a significant prolongation of forced swimming and tail
suspension immobility time (P<0.01), while the different ratios of Baihe Dihuangtang and the single decoction
of Rehmanniae Radix and Lilii Bulbus were significantly reversed to varying degrees. Abnormalities of the above
indicators were observed (P<0.05, P<0.01), especially when the ratio of 5: 6 had the most obvious effect on the
above indicators, Moreover, CUMS caused the hippocampal BDNF and the expression of TrkB, SOD and
glutathione antioxidant-related indexes were significantly decreased (P<0.01) , and the levels of lipid
peroxidation product MDA was significantly increased (P<0.01). However, the superior ratio of Baihe
Dihuangtang (Rehmanniae Radix-Lilii Bulbus 5: 6, 5:5, 5:4) and the single decoction of Rehmanniae Radix
and Lilii Bulbus significantly reversed the abnormality of the above indicators to varying degrees (P<0.05, P<
0.01). Conclusion: In summary, 5 different ratios of Baihe Dihuangtang and the single decoction of
Rehmanniae Radix and Lilii Bulbus can produce antidepressant effect, especially when the ratio of 5: 6 had the
most obvious effect on the above indicators, and the antidepressant effect gradually weakens with the proportion
of Lilii Bulbus in the recipe decreases, and its mechanism may involve enhancing the nutritional level and
antioxidant defense ability of hippocampal central nervous system.

[Keywords] Baihe Dihuangtang; best ratio; antidepressant; neurotrophic; oxidation/antioxidant
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F1 EHESEEAAARILNEABEZE CUMSESHMEBNRITAZNZEME (X+5,n=10)

Table 1

in mice (X+s5,n=10)

Effect of Baihe Dihuangtang with different ratios of Rehmanniae Radix and Lilii Bulbus on behavior of CUMS-induced depression

21 5 Fl ik /g kg BEIK AR Z %% 568 36 Y Yk AN 2l s [ /s BRI A] /s

IEH A 64.8+5.7 443+11.8 78.7+18.0

TR 2] 42.1+4.4Y 82.7+16.6" 139.1+24.0%
Az b BRI 40 2 45.5+3.1% 69.0+18.6" 104.8+11.9%
H A LR A 2 45.6+3.6" 67.6+15.2% 101.9+12.9%
EHAH e (L -H A 5:6) 4 2 56.0+3.149 59.9+11.4" 88.9+21.0"
HEEE (- H4 5549 2 55.5+3.249 60.1+11.3% 89.1+23.6"
HEE (- Ha 54U 2 52.9+1.949 62.0+9.3" 91.9+14.4"
HE (- H 5534 2 46.3+3.9%5:10-12) 66.3+15.8% 100.2+13.1%
HAME D (- A 5:2)4] 2 46.3+3.4%5:10:12) 66.2+11.4% 98.8+9.4%

R TEITAl 0.01 55.9+2.749 48.9+17.2%6:12 81.10+17.3%

o HIER 4L A P<0.05,% P<0.01; SELE 4] A Y P<0.05,Y P<0.01; 5 H A SRR 41 LA Y P<0.05,9P<0.01; 57 4 M # 0% (A b -1
A5 A LB T P<0.05,P<0.01; 5T A #7 (A HE-TT & 5:5) 4L E 7 P<0.05,'"P<0.01; ST A% L E-T & 5: ALK p<

0.05,"”P<0.01(F 2-% 4[F)

BDNF g - “.--- 28 kDa
W e - W
R L LY L

T - - - o

42 kDa

B-actin 42 kDa

p-TrkB

F-aclil o D WY Y S WD O

A B C D E F G H

W AER AL B BRI C A M3 SRR AL D. T A SRR AL
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E1 CUMSEBESHIE/NRESHABDNF/TrkBESERER
FTiLE K

Fig. 1  Electrophoresis of BDNF/TrkB signal pathway protein

expression in hippocampus of CUMS-induced depression mice
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W-H A4 5:6.5:5.5:4)FHiJF , % 5 MDA . SOD /K
SEAEL 3 4l 2 (A1 38 25 S E SRt S (R )
1 T MDA . SOD /K - i 386 % 5% 1 7, AL LK 51 6
1) A A b BV 3 RO B, RN 63.7%
47.0%. W33,

3.4 XF CUMS i S 19 AR /Iy BV 5 43 B H R AH 5¢
B EAL A R 5 IE 4 b B A /N B

.62 -

®2 EMESHEAAREILENESHEZXN CUMSHES N
NRIED AL BDNF/TrkBESEBHREBMIFM (X£5,1=3)

Table 2 Effect of Baihe Dihuangtang with different ratio of
Rehmanniae Radix and Lilii Bulbus on BDNF/TrkB signal
pathway protein in hippocampus of CUMS-induced depression

mice (X+s5,n=3)

. I i BDNF p-TrkB
4151 0 .
/g kg /B-actin /TrkB
EH A 0.88+0.01 0.98+0.04
H I 2 0.46+0.03%  0.35+0.027
A B IV AL 2 0.58+0.01¥  0.57+0.02%
AR A 2 0.59+0.01¥  0.58+0.01>
HEMWED (LT 2 0.86+0.02*  0.93+0.03*%
5:6)4H
oz (EmiE-g4 2 0.86+0.03*  0.92+0.02*¢
5:5)4
HAEWEG (L4 2 0.85+0.05"%  0.91+0.03*¢
S5:4)4H
SRER P IT 41 0.01  0.88+0.03*% 0.93+0.02*%

T I 4% e H R B A {75 R GSH . GPX . GST 7K - &
H AR (P<0.01) . HEERIA g, 3 R IE HE Y
HAEMBE 7 (AEME-H455:6.5:5.5:4) LA B
AR B RV S R R SRS 7T 43 0 T S ¥ B B T
T GSH.GPX.GST i 7K F (P<0.05, P<0.01) , H:
3R E G (A -H 5 5:6.5:5,
5:4) 43 5T TS A e L i R T Y BRI
(A= b B B R ) 43 0l & Y 75.9% . 75.1% . 67.2%
(GSH /K ) , 24.6% . 25.7% . 22.5% (GPX /K °F ) ,
26.7%.29.6% .22.5% (GST /K ) ; e 4b , 3 a4k 1L
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®3 EMBESEFAARELENBESHEZY CUMSESHIIE
NRBDALAEREEUMRELKRFHRME (f£5,7=10)

Table 3  Effect of Baihe Dihuangtang with different ratios of
Rehmanniae Radix and Lilii Bulbus on lipid peroxidation and
antioxidant levels in hippocampus of CUMS-induced depression

mice (X+s5,n=10)

)4 MDA SOD
gH%’J i E,l -1 -1
/g kg /wmol- g /U mg
1 4l 4.14+1.42  210.81+21.13
LRI 15.51+2.39%  133.92+13.227
A Hiy 25 L2 2 13.94+0.96" 147.29+16.41%
A ST AL 2 13.94+0.65"  149.76+7.30%
HAEWMH(EME-H4 2 5.63+1.77*% 196.89+18.08"¢
5:6)4
HAMEn (-4 2 5.94+1.61* 195.97+12.12%%
5:5)4
HAEWNH(EWE-T4 2 6.50+1.35%% 188.32+13.84"
5:4)41
SRR VGIT 4 0.01  5.49+1.41*% 199.57+9.80*%

W E A E 7 (A -4 5:6.5:5.5:4) 3 T
WG, M ™ GSH .GPX Fl1 GST /K - 7E It 3 4 2 8] A
A 22 T TG+ 7 S, M LA H R 506 10
B B 7 X ¥ GSH 7K P 1Y 355 5% 32 90.5% R B i,
HY¥JUIBL L 52509 & A H 8 7 %5 1 5 GPX il GST
K By 3R R e, IR 64.8% . 46.9%

L4,
4 itig

AR AE 5 (<6 BT ZE0E ) B i 28000 1 & A R A
L, B LU MDA P AN EEERTT . A
FHE IR AW T O AL
iR T Al A= i A A B e, P 2
P A0 i 00 58 2 PRAR U, B PR AT 22, BT B A
R e PR IS JH A0 Bl W WF 5 1 3R W1 8 R

R4 EWEEFAARARLHNBESHEIN CUMSESHMB/NRESAASTMHERBEXHREMLKTE

TR PR RE " A % F H X A B A
B 5 AR L R WL ARGE | B L, AR B 5 A
CUMS I Al A Y I3 IR P 36 & b 837 2E i o
5EAPUMABE B R H  JRIESE T EH A M
M SYERC R 5 6~5:2 AR ML H AR
PR Y Re S A BT ARE T, HAE R R RC i H A
Hb ¥ VB A A R a0 A AR A A %
55, Horp SR DL e R 5 ¢ 6 BB A A P i, o i
B ML AT 68 6 S 1 5 0 H v i b 28 5 3R KO Rt
Ak B BE

% 1 3 [ B 2 A B CUMS AR B 8 ] L 45 4
P14 A5 UL 00 A SRR 1 A0 IR, AR B AT
2 B0 T R O 2 S R 30 IR Uk S 56 AR R S
2 W)z T I 25 W UM AR SR AT D 2
Y E W e 2 S 56 R B K e 2 3R AT AR 3 PR
BRARAT Ny, 30 N AR AE (1 32 AR R
3 YR ORI Ak R S B v 4 A s B ) T A Sk DA S A
JiE B A BB AT R AR Y 7E CUMSS 1 AR AR
B E AR A R A S IR AP
AR FH I B AL b . ARBF G 45 R R, CUMSS % 4L
21 dfii /I BB 7K i 2 %6 5 3 R I, ot 3 i Dk R 2
S5 1 AN Bl ] 43 1) 3 T, R W] CUMS 3 8Uh
SR ABREAT Sy, 3K 5 SCHR I8 9 25 R — Sl B A
— BN T SFROR RS ) A T (A -
A 5:6.5:5.5:4.5:3.5:2) e /B M A B BB
W T BUE YA OR R AR R R T RS AR
W5 RAE G A AERL L 5:6~5:2 Je A b
B G BRI AE O [RRE L A B AR A
Ho BMARBE LM EGHE NS, 47X 3R
Fo (b B - A 5:6.5:5.5:4) B A& B A LA AR
YER 250 3008 F LAF 2 B C e A9 & A 1o 5 v (A
WA 5:3.5:2) , LUBLEL S 6 10 E A B A BT

Q80 (x+s5,n=10)

Table 4 Effect of Baihe Dihuangtang with different ratio of Rehmanniae Radix and Lilii Bulbus on glutathione related antioxidant level in

hippocampus of CUMS-induced depression mice (x+s,n=10)

20 5 il /g kg GSH/umol- g’ GPX/U-mg’ GST/U*mg’
EH A 90.99+6.09 92.97+13.61 148.80+28.62
H TR 2 47.33+2.96” 53.65+13.28” 86.70+8.96%
JA g LA e s 2 53.89+4.32% 73.31+£6.89% 101.12+7.91%
HA R AL 2 54.22+4.07" 74.62+4.64% 107.71+£9.24%
HAEME (- T A 5:6)4 2 90.17+7.09*¢ 87.84+7.69%¢ 124.87+9.654%
HAME (BT E 554 2 89.78+8.52%9 88.44+7.124% 127.40+13.90*%
HAME G (B EAS5:HUA 2 86.06+7.02%9 86.70+7.314% 121.24+10.45%%
SRR PG IT 41 0.01 89.90+5.75" 88.52+7.14% 129.69+9.40%¢

.63.
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ASVE AL, HAEA B LA E A i b b E
G AE T LB B AR AR s . kA
FEABESE o, A A 50RO B BTN AR AR PR T 28 M 2
PR, LA 5T 4 18 B S AW T LA B B Y B
AT 1, 9% SO S R B S AR A KRR
S R T AR b K R, TR B AW T R i
25 5% 0T RE R A R B0 AR VR F AR TR B
FRT Y R 22—

WEFE R B, #2238 3% IR 718 1 v BB 2 410 AR I
B & WL 2 —"' . BDNF Fl TrkB & # 22 5 53
WG w5, 7z T i & &
i R RN Bh I oE 24 2 I 3 2 A E R A R
B4 1 7K 1§ BDNF J H 22 f& TrkB 7K - B AIK >, bt
AR 2534 J7 1l I & BDNF/TrkB {5 5 18 8% 19 41 56 &
FIRIRE . Rk, AR B 9% i BOAS [R) i B 1 7 4 b o
DAEAT 27 DA b S AR AT S B AR 1Y 3 Rl
Bl A A (- A A 5:6.5:5.5:4),
HE— BT T AN EC L 0 B A 5 0 B B AR AR
FALH . 458 X, CUMS i S (/N Rl 5
BDNF A H 572 44 TrkB 9 2 11 2 35 43 1) i 35 B AIC L 3
50k E SR - B A - MR LA T
3FAARTEC Ry A S M (B - A 5:6.5:5,
5:4) M B CE G B ORI 3 o0 T RS TR
MR L T LiRdsAn i R% R E G %%
AR S5 H G WP APLH AT RE S bR
BDNF/TrkB {5 53 % OC H 85 1 35 X

Ok B 2 W BF 5T AR BT AR S A AR s T e R
PR AE (Y T2 JE R 1 HE I B AR Ak KT X Bl 3
ABRE HA EEAE Y AU LI, IASAE B &
K Z A MR BT S Ak 7K1 1 T v A 4R Ak il T
R R BUIMAR 2536 7 I 0T DA B AR 2 1E KD
YTt AR ST MRR T ask A8 Ak R 48 Ak 09 T T A —
BV T 5 AT b A S A R PR 1
FHLH . 455 B, CUMS %S 19/ B 7 4 i
it E AL G, K IAE MDA K- 3 T8 T 4h T
3FACREC A A B (B - A 5:6.5:5,
5:4) A ML B A AR BRI A B T RS L AR
] B2 | W35 50 55 T MDA KF 9 Fh &, BOJG BLES
PR 56 1A A M B 37 30 5 i R Ol e DT, R T4
TN RBC L A A i B AR R R bR T
I3 40 I H 5 R4 1 v S B BT AR AR T . D34,
A BE5E H, CUMS 75 2 /9 /) BRI 5 SOD . GSH .
GPX . GST /K-F- 73 5| it 35 R A, 33X 55 SCHR 4 38 19 45
R—B A, MR, AT 3R
.64.

HAEMBE (B -H455:6.5:5.5:4) LA M B
A A B RO A 3 T WU BN R R b G
BT LRTs AR R SR R AN E A A B A b
BO5H A P AR LS AT AR S P A L B R A
Ko XELRGERNAGHEL T AEMESA
A BB IS 1E FH B AT B8 5 A% T B T i A Ak
FHG 5 BT A AT 1E A C

Zi E R AR WF ST AE CUMS FAIAE A5 R o ik
ELTHAMHEGTAEME S HAERE R S: 6~
5:2 MR CE A Y R RO RE T AR BUMARYE AT,
JULABC A 526 19 E A H #7040 AR A H ek,
HEARRB LM E GG HRE A G ET D
Pl U6l /D, B 400 A1V FH 28 ¥ ek 55, BT 4 AR AL 1 AT AE
W S K i i v RX R 288 3R K CF R A AL B A RE
T3 KA v i B BTk SR A . A BE S IR B 5
Pk A A b B v A B 5 | S UM AR AR 8
FERC L, I 2R ] A8 A9 A I BL I, LU 4 3 B2
X207 H AR R T R A B R
Wi
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