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Role of experimental animals in evaluating prevention and
treatment of insomnia with Tianwang Buxin Dan
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[ Abstract]  Insomnia is a common neuropsychiatric disease with increasing incidence in recent years. Tianwang
Buxin Dan (TWBXD) is a traditional Chinese medicine (TCM) prescription to invigorate the heart and calm nerves for the
treatment of insomnia, which is widely used in clinical practice. Investigation of the pharmacological effects and action
mechanism of TWBXD is based on the establishment of proper animal models. This article summarizes relevant literature in
the past 10 years with a focus on multiple insomnia animal models ( platform over water, parachlorophenylalanine, light
rhythm disturbance, and TCM syndrome) and their strengths and weaknesses, methodology, and evaluation properties. The
sleep-improving effects of TWBXD and its signal herbs are associated with TCM syndrome to establish animal models that fit
the characteristics of TCM syndrome and provide a reference for the clinical application of TWBXD.
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Table 1 Animal models, modeling methods and evaluation indexes of common experimental animals of TWBXD
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References P . Animal models Building methods Evaluation index
animals
W T 5T 150 mg/kg PCPA
. PCPA 7Y ] BT 7 d FHIE S
» HERE SD KR B . [F WY 51 d . : fiﬁﬂ%
. . Parachlorophenylalanine Intraperitoneal injection of 150 mg/kg  Righting reflex
Male SD rats . . . .
model PCPA was performed intermittently for
7 days
7. g5
vy ORI a0 S B T 1 B 4 ]
£ 8 cm i E HIR 15
: { 20 h, %57 d/28 d
s_6 M SD KR Modified multiple MR <5 45K 20 A28« Ve R B
[5-6] Light 400 Ix
Male SD rats platform method L . Total EEG sleep time and slow wave
. Sleep deprivation for 20 hours daily for 7 .
(the diameter of the column sleep time decreased and lethargy
. days or 28 days
is 8 ¢cm)
Z BRI (R B H
N 1% 6 cm)
i ¥ C57BL/6 )
f Eﬁﬁ Modified multiple  WEARH 245 K 18 h, #4545 56 d
(7] " platform method Sleep deprivation for 18 hours daily for
Male c57BL/ . .
. (the diameter of the columnis 56 days
6 mice
6 cm )
el " HIHZERE |
W R A AL I A 2o K TSR] 30 me/kg 25 RS
- o PRIAR IEARHZF K 18 h, F74E 14 d - ’
N PN . " LN
[ Caffeine model and modified Intraperitoneal injection of caffeine 30 mg/kg ) FREE /L
Male SD rats Livle ol i ) deprivati h 1 A R 388 T R ek D
multiple platform metho Sleep deprivation for 18 hours daily for Y U
14 days 55
I TR
o sreenin ER 60 mg/k I B
WO SRR 0 M 5
SN v AEREIZ 100 mg/kg
A L5 /KR oy s Lethargy |
o - . . MR HIZF 15K 18 h, F54E 14 d )
(9] HEPE SD KER Caffeine modelcy coarse back hair
. Caffeine 60 mg/kg N
Male SD rats clophosphamide model R hair loss , reduced weight gain
i . Cyclophosphamide 100 mg/kg > N
and modified multiple - . reduced food intake ,irritability
Sleep deprivation for 18 hours daily for
platform method . dull nail color and so on
14 days
A o -
it ) FE R G D-2E LB 60 mg/kg
A R 30 m/k
ol HEMESD KRB T AUKEREE g

Male SD rats

Aging model | caffeine model

and modified multiple

platform method

D KR HE
2 PCPA %!
Y SD  rats were Parachlorophenylalanine

divided into male
and female

model

D-galactose 60 mg/kg
subcutaneously into the neck and back

Caffeine 60 mg/kg

was  injected

PCPA 400 mg/kg,i%E4E 2 d
PCPA 400 mg/kg, continuous 2 days

BRI R

Loss of circadian rhythm
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Table 2 Common experimental animal species, animal model, drug dose and model use frequency of single drug in Tianwang Buxin

Dan-rehmannia glutinosa, jujube seed, schisandra fruit and tuckahoe

g ~
R 58255 = PR
Traditional SR ) S ,@1:5':77/2' SEEE (UEETRN
. : . : Modeling method Frequency of
Chinese Experimental animals Animal models
.. and dosage usage
medicine
X L L2 NI ) A R ST 3 G HEZ A 23 me/k
AL ROERZHORMRGS  RELZH 2 meks
. . Sodium  pentobarbital ~ combined  with  Sodium pentobarbital 23 mg/kg 2
Male Kunming mice .
b hypnosis test
: . - " { Z-4 35 mg/kg
Rehmannia PCPA F I L 22 6 B3 [5] fhe Al 52 56 Ez%;lzf;%mg/lorgé/ ;;Qj; 24
glutinosa T B /DN B Sodium  pentobarbital ~ combined  with . " . &=
. . . Sodium pentobarbital 35 mg/kg 1
Male Kunming mice hypnosis test and .
. Parachlorophenylalanine 40 mg/100 g
Parachlorophenylalanine model .
continuous 2 d
" . PCPA 400 mg/kg 3 d B, 350 mg/kg 2 d
T Wistar/SD K [ e
HEAE Wistar, KB, PCPA #i#) Parachlorophenylalanine 400  mg/kg,
Male SD or . . ) 7
. Parachlorophenylalanine model continuous 2 d or 350 mg/kg continuous
Wistar rats
2d
I SD K 2V B IR R HELEFZF 48 h .
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\ G LY 2 B B ] 1 AR S 56 G L Z- 50 k
HEPE TCR /MR UCDLE?%WWIDJ@E;&E‘Q . . T‘Z@LE#‘ET‘] m-g/ g
. Sodium  pentobarbital ~ combined  with  Sodium pentobarbital 50 mg/kg 2
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2B ElfE A2
. @%%%‘ﬁ%* 20,00 FF G, 45 /NI AR 10 min 45 2
R R K 700 DEIHHRIE 650 Ix |
Ziziphus jujube mERAnogaster 15 5P lumination model From 8 pm to 7 am the next day, the light
between males . o
intensity is 650 Ix
and females
PCPA FIGEL LU 4 by 7] A S 3 28 mg/kg I HLZ 4
THEE Wistar KR Sodium  pentobarbital ~ combined ~ with 150 mg/kg PCPA i
Male Wistar rats hypnosis test and 28 mg/kg sodium pentobarbital
Parachlorophenylalanine model
Wl - , . D-2FLBEEL 60 kg 16 JH
DS LB S B SRR me/ke 16)F
&ﬁ{hﬂl‘ﬂ’ﬂﬁ\ﬁﬂ ﬁ‘@‘%%@ 100 mg/kg 5d
TP Wistar KB T . FALTT BIH 50 mg/kg 5 d
. D-galactose  induced subacute aging, 1
Male Wistar rats Jovhosohamide and D-galactose to 60 mg/kg for 16 weeks
Ey; op (:p e edarll Cyclophosphamide 100 mg/kg for 5 d
ydrocortisone modets Hydrocortisone 50 mg/kg for 5 d
T HEVE Wistar K BL/EE PCPA I EL Ho 22 4 B ] fAR S5 56 PCPA 300 mg/kg
Schisand [EN Sodium pentobarbital combined with PG L4 28 mg/kg Fl 35 mg/kg 3
;. 1san. ra Male Wistar rats or hypnosis test and Sodium pentobarbital 28 mg/kg and 35
chnensis Kunming mice Parachlorophenylalanine model mg/kg
. PCPA FilJ% BN ) (IR S 56
e . PCE # &Ettﬁfﬂﬂ}lﬂfﬁ E'J\%  PCPA 300 mg/ke
. Ttk I /N R Sodium  pentobarbital ~ combined  with N =
Poria Male K. . . b s test and T 24 45 me/kg 3
coxburghii ale hanming mice ypriosis fest an Sodium pentobarbital 45 mg/kg

Parachlorophenylalanine model
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212 e — 2B IE S A RS L 2 e
F459 50 me/kg M 80 me/kg I b ZARTE T A9/
R B BES 85 A 100, 9 K /N BRUBE IR 9 22 f ], £ KA
P UE RS K ESEE 7 d 5, AT e L
T, % B L JRR TR 1) 55 /0N B BRG] 34
DISEER C 4 10 Fh Bl 0 5 4 HIR 24 280% D0 A
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ZAE A R DL R KRE BN SR ol W W, A0
20.2% " AL PR BA R K E 4 E 28 % 2 B 1
FEAERE L, KNy e w UL A7 ) &
LS, 5 A B AR AU S 3E B F
= F B UE R R SY . 208 FH Wistar 5 SD B4R A
R FRU % I SR

S S 5T R 2 Tl Ik B ko P A ST
HP I BF R E Y, B 5T G R T S BB I B S, SE R Bl
W A ARAEAT B v B B R A 5 A I R 8 B, £
FEREPIANR , B W e M S8
P A AR S AR ) S s AT 41 ( RBC) | 1L 21 24
L (HGB) /MR (PLT) $ii i/ il £
F R ZARFE DU, S0 R 20 TR A2A %
ARGE G 1 7T A0 1) B I 1 R B, AE 2T B KRB
AR (1% ity 3 bl R0 9 S 21 A 1 AT A Y
BRI, AT LR Gy b A 400 ) 8 AS 0 B 3 1) i DR 3%
R ZRERE BT R K T AN PR B A58
X A% (SCN) & RS 5 1 a5 IR BE A &2
JURERIA | A I A8 T P IR (VIP) KE &R R &R
(AVP) "™ R K T AN ORI LA SRR IT fe BE T
A/ R IR o A S T i e R AR 11 R8s, (L H R R
TR PR R B ST D, T B IR A B
P, WHER BRI G S 27 B KR 0 B A A A
R T AN FFE I K B D X212 5% 2] D)
e, R FE ST 60 me/kg AOBINMER & 100 mg/kg
BRI 22 7 d J5 i T2 B /K IR BT R AR ZF
R 14 d, 55K 18 h, L5 R K 4O FAT LU
TR A PR A 22 I T ( BDNF) Az K7
(NGF) ik,

FRAE H 5 BH PH 2 U BRI, BAE AN Z LA =,
1 D-2PZUBH ] A% 0 3 AR IR AE A7 & b3k b = A
175 R R IE B A, B R R A O R RS 3
TS D-2FFLHE 60 mg/kg 1574E 28 d, T4 21 KIT
A AR s 1 5 30 mg/ kg BINHE 55 28 K, 45 29
REFFIFHZ T G K A BT 5 SL AR #1235 7 d, B R
12 b, AR I BR AR T a5 | ) vy e D Dk o i) i 2 6
FEbR RN K R =2 7, R R B e | il e v
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TP, KRG LT AR 2 KRR R 5 Y D-
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L7 5 CIESR B B R 650 Ix, 3 1 [8] Wi ' FR A
SR mg AR - B Ak I B R IG5 00 H ), Y R e
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6 RZ
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R EHCFER R B BTG A B BT AR
WS I PR 22 305 ) — BT S B B iR
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AARAE | AL FH T At 7 12 J77 7036 97 < B A A 78 i
U B L S SBC B , B P EE G
MIE AR, U H A R BB I, /T LS %0 B ke
UERY o B R 5 S A DA = ) D A < A7 e
A7 DO B P A S AR L R Bl ) 4 £ ek
A B U ST 56 ZUAR S L, I 9 5 ki
RPN, WA /i 21 40 0 55 AR 3R 9 R

REAMC PP B 25 B TR T AR
LA H R PCPA 58 LG 2 B B R AR AR S B0 R 5T
SR R 2 T 38 T 2 3 R A
ZyBIARE S C U SE LA b R 2 R SR I 3 oK
RESEAT O o S HE O DA RLURT A > BE A 3 4
T BRI I I, BT A
PR~ LR 44 S 0 1 22 24l i3 A B 9 b

FUIMLA 107 ML IR A M B CRAE - TR
) I AR A SR AR PR 2
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MR 225205 GABA (NE 25 51242 AR08 UIAH G A pf
2

Z - G KRB ARy S IR A 22 LAY i e
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RER IR vh R B B SR AR AT, (EE A7 780 B 38
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1 T BT A A

RMR A A B+ 73 B 2% BT B UESE 0
B 5 58 AE PR | S A0 I 8 K o 22 33 Jo % 1 AT
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