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Effect of baicalein on core symptoms in an SHR model
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[ Abstract]  Objective To explore the efficacy and potential mechanism of baicalin in regulating the core clinical
symptoms of ADHD by Morris water maze and open field tests. Methods Thirty SHRs were randomly divided into five
groups: model, methylphenidate hydrochloride (MPH) , baicalin, baicalin+tetrabenazine, and MPH+tetrabenazine groups

with six rats in each group. Another six WKY rats were used as the normal control group. Rats in the MPH group (1.5
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mg/kg) and baicalin group (150 mg/kg) were administered the corresponding drugs (1 mL/100 g) by gavage, and those
in normal control and model groups were administered an equal volume of normal saline by gavage. In addition to the
corresponding drug gavage, rats in MPH+tetrabenazine and baicalin+tetrabenazine groups were subjected to intraperitoneal
injection of tetrabenazine (3 mg/kg) in accordance with body weight (0.5 mL/100 g). The course was 4 weeks for all
groups. Open field and Morris water maze experiments were conducted at predefined time points to record and analyze the
result. Results In the open field test, the total distance and average speed of rats in the MPH and baicalin groups were
significantly lower than those in the model group (P<0.05). In the Morris water maze test,the latency of rats in the MPH
and baicalin groups was significantly shorter than that of the model group (P<0.05), and the proportion of movement
distance and residence time in the target quadrant and the number of times crossing the platform in the MPH and baicalin
groups were significantly higher than those in the model group (P<0.05), and there is no significant difference between the
two grups. The total distance and average speed in the baicalin+tetrabenazine group were significantly lower than those in
the model group ( P<0.05) and larger than those in baicalin group in the open field test. The latency in the baicalin+
tetrabenazine grup was significantly shorter than that in the model group (P<0.05) and was significantly longer than that in
baicalin group ( P<0.05) in the Morris water maze test. The movement distance and residence time in the target quadrant
in the baicalin+tetrabenazine group were higher than model group and significantly lower than those in the baicalin group (P
<0.05). Conclusions Baicalin controls the core symptoms of hyperactivity, impulse, and inattention in the ADHD
model, and its curative effect may be related to regulation of dopamine vesicle transport.
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Table 1 Comparison of total distance traveled by each group of rats in the open field experiment

25 51 EAPN ENIN 9514 K 9521 K 9528 K
Groups Day 0 Day 7 Day 14 Day 21 Day 28
2214
=4 7.9+3.9 4.3£1.3 4.0£0.5 3.3+0.4 3.6+1.2
Normal control group
HEAIZH
45.8+3. 7" 31.0+5.4° 29.9+5.0° 30. 7+4. 5% 28.4+5.6"
Model group
MPH £ 44.2+2. 5 19.7+5. 5% 17.2+5.9* 16.2+3. 0" 14.5+5. 8"
Methylphenidate hydrochloride group T T T T T
W
o 42.4+8.7° 21.6£2.2" 17.8+5. 8" 14.9+6. 1* 12.3+5. 4"
Baicalin group
MPH+ T AR B2 41
* Kﬂ% 46. 1+£4. 5" 33.6+5.9* 29.2+5.2% 30.4+4. 1% 28.4+6. 1%
MPH +tetrabenazine group
B TR
. Wﬁ 45. 1+5. 6" 28.2+6.7° 26.5+6. 7" 24.36. 6" 20.2+6. 1%
Baicalin+tetrabenazine group
F 33.514 18. 646 14. 148 21. 040 13.348
P <0. 001 <0. 001 <0.001 <0. 001 <0.001

T S TR, “P<0.05; SHERALHEL, "P<0.05; 55 MPH 41HEE, “P<0.05; 5# A #1414, P<0.05; 5 MPH+ T R4 L2,
“P<0.05,
Note. Compared with normal control group, *P<0. 05. Compared with model group, "P<0.05. Compared with methylphenidate hydrochloride group,

°P<0.05. Compared with baicalin group, *P<0.05. Compared with MPH +tetrabenazine group, °P<0. 05.
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Figure 1 Comparison of total distance traveled by each group of rats in the open field experiment
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Table 2 Comparison of average movement speed of each group of rats in the open field experiment

2H 5 H0KR ENN 9514 K %521 K %528 K
Groups Day 0 Day 7 Day 14 Day 21 Day 28
ag=r
=AM 2.5+1.4 1.4+0.4 1.3+0.2 1.1+0.1 1.4£0.2
Normal control group
BIARIZH
o 15.4+1. 4% 13. 1+2.2° 11.3+0. 8" 11.3+1.2% 9.1+2.3"
Model group
MPH 4] 14.9x0.8° 7.8+3.2% 5.7+2.0% 6.7+0. 7% 4.9x2.1%
Methylphenidate hydrochloride group T T T T T
B
o 14.3£2. 8" 7.6£3.5% 6.7+2. 8% 6.8+1.7" 4.4x2.4"
Baicalin group
MPH+ T HJIR 20
T B% 15.5+1. 4" 11.2+2.0° 10. 1+1.8* 10.4£1.0™ 9.5£2.0"
MPH +tetrabenazine group
WA+ T AR EH
L * |3ﬂ§ 17.8+3. 3" 9.7+2.1° 8.6+2.5° 7.1£2.3%° 6.9+1.9"
Baicalin+tetrabenazine group
F 28.536 10. 745 13.795 28. 469 9. 860
P <0. 001 <0. 001 <0.001 <0. 001 <0. 001

52 4L, “P<0.05; SHRLI I, "P<0.05;5 MPH 411b4:, ©P<0.05;5 MPH+ T %4 [LE:, ©P<0. 05,
Note. Compared with normal control group, “P<0.05. Compared with model group, b P<0. 05. Compared with methylphenidate hydrochloride group, P
<0.05. Compared with MPH+tetrabenazine group, “P<0. 05.
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Figure 2 Comparison of average exercise speed of rats in each group in open field experiment
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Figure 3 Typical movement trajectory plots of different groups of rats in the open field experiment
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R 3 Morris /KK KR G S50 4 KA LR BRI ] FUAL (32s,5,n=6)

Table 3 Comparison of latency periods of different groups of rats in the hidden platform experiment of the Morris water maze

each day
5 CIRIPN 2K EPRIPS 4K 5K
Groups Day 1 Day 2 Day 3 Day 4 Day 5
By=F
ZR4 38.3+9.8 41.3+£3.9 38.9x4.7 47.9+8.0 28.8+4.1
Normal control group
FLRIZH ‘ .
- 27.6+3. 0" 20. 6x6. 4" 26.5+5.1° 25.4+4.1° 22.6+6. 2"
Model group
MPH 2 20. 6=4. 8° 10.2+1. 8" 12. 6+6. 4™ 9.8+4.7" 13.7+1. 6%
Methylphenidate hydrochloride group T T T T T
ol , ‘ .
o 14. 8+3.2 11. 6+2. 8" 14.9+3. 6" 8.9+2.4" 9.3£3.6"
Baicalin group
MPH+ T 4841 .
KI% 33.2+9.0° 16.5+3. 7% 21.8+4.7% 19.0+4. 0™ 20. 7+5. 1%
MPH +tetrabenazine group
B+ T R4
-~ G Kugg 27.4x7.84 15.4x3.4° 22.8+5.8% 16. 8+2. 7" 16.5=1.3"
Baicalin+tetrabenazine group
F 6. 122 33.834 13.277 37.522 11.725
P 0. 002 <0. 001 <0. 001 <0. 001 <0.001

SR AL, P<0. 053 SHMALHAL, "P<0.05; 55 MPH 414, “P<0.05; SHSHFALILE, 'P<0.05,
Note. Compared with normal control group, *P<0. 05. Compared with model group, "P<0. 05. Compared with methylphenidate hydrochloride group, °P

<0.05. Compared with baicalin group, ¢P<0. 05.
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Figure 4 Changes in the latency period of rats in different groups during the Morris water maze experiment over time
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R 4 Morris 7KK F 23 IR ZSLH0 25 4R BUZHHCF 5 YR, F ARG Bz Sl B g A B I 1] 5 L (x45,n=6)

Table 4 Number of platform crossings, distance moved within the target quadrant and proportion of time spent in the target

quadrant in the Morris water maze spatial exploration experiment for each group of rats

FIAR S Rz SR 5 e (%)

FIPRER BR 45 BRI i) 5 L (%)

2H 5
415 Number of platform Proportion of movement distance Proportion of time spent
Groups . o1 s
crossings within the target quadrant within the target quadrant
Pag=ri
Al 0.8+0.6 16.3+4.7 15.7+4. 1
Normal control group
im0
A 2.0+0. 4* 25.1+1.8" 25.6+5.6"
Model group
MPH 2L 3.420.8% 38.5+7.2% 38.5+5.3%
+ + +
Methylphenidate hydrochloride group T T T
wAHY
A 3.1£0.9* 34.1x1.4" 34.4+3.1%
Baicalin group
MPH+T B 41 . ¢ ac
MPH+tetrabenazine group 1.5+0.9 21.9+3.1 24.4+2.7
BEE+ TR ZH
SRS LA 2.5+0.6" 27.7+3. 4 27.6+3.7"
Baicalin+tetrabenazine group
F 7.825 15.558 14.313
P <0. 001 <0. 001 <0.001

e 5A G, “P<0.05; SEAILLILE, "P<0.05; 5 MPH 4L, “P<0.05; SEA V4L LE, P<0.05,
Note. Compared with normal control group, *P<0. 05. Compared with model group, "P<0. 05. Compared with methylphenidate hydrochloride group, °P

<0.05. Compared with baicalin group, ¢P<0. 05.

THA ER AR WK H TG 25
Normal control R H Methylphenidate
group

Model group  hydrochloride group Baicalin group

MPH+ | 2
ARz A BEET T ORI
WA MPH+ Baicalin-+tetrabenazine

tetrabenazine group group

e
5’7
!
>

5 Morris 7K 25 23 [RIR 2 S50 Hh 4% 21 R B AL 0 1L s ]

Figure 5 Typical trajectory plots of different groups of rats in the Morris water maze spatial exploration experiment
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