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A Study of Neuroproctective Effect of Bupleuri Radix
on Hippocampal Neurons

Kwang-Sik Shin, Won-Chul Lee

Department of Internal Medicine, College of Oriental Medicine, Dongguk University

Objective: This study was performed to investigate neuroprotective effects of Bupleuri Radix against oxidative and ischemic
damages.

Method: To observe the neuroprotective effects against ischemic damage, ischemic insult was induced by oxygen/glucose
deprivation (OGD) on organotypic hippocampal slice cultures (OHSC) from 1 week-old Sprague-Dawley rats. Propidium iodide
(P1) fluorescence-stained neuronal dead-cell areas, area percentages and TUNEL-positive apoptotic cells in CAl and dentate
gyrus, and LDH levels in culture media of the OHSC were measured following Buplewri Radix extract treatment.

Result: The following results were obtained:

(1) The Spg/mé of Bupleuri Radix treatment demonstrated a significant decrease in P1 fluorescence-stained neuronal dead-cell
areas and area percentage in CAl region of the OHSC from 18 hrs to 48 hrs following the OGD. The 50ug/m{ of
Bupleuri Radix treatment was also significant from 6 hrs to 48 hrs following the OGD and was more effective.

(2) The 5 and 50ug/m? of Bupleuri Radix treatment demonstrated a significant decrease in PI fluorescence-stained neuronal
dead-cell areas and area percentage in DG region of the OHSC from 6 hrs to 48 hrs following the OGD. The 50ug/ml
treatment was more effective than the 5 pg/ml treatment.

(3) Bupleuri Radix treatment demonstrated a significant decrease in TUNEL-positive apoptotic cells in CA1 region (with
5 and 50ug/ml) and in DG region (with 50ug/mf) of the OHSC damaged by the OGD.

(4) Bupleuri Radix treatment demonstrated a significant decrease in LDH concentrations in culture media of the OHSC
damaged by the OGD.

Conclusion: These results suggest that Bupleuri Radix has neuroprotective and control effects on inflammatory and immune

responses where there has been ischemic damage to the central nervous system.

Key Words: Bupleuri Radix, neuroprotective effect, inflammatory, immune responses, ischemic damage
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Table 1. Changes of Neuronal Cell Death Area in CA1 of Organotypic Hippocampal Slice Culture

e  Histologic - . . o ,, e

’ Gtoup Area . — 53 T = f'18 b - - 8h
Normal 19,945.8+468.5 10.94+6.2 21.3+7.5 43.4+11.3 108.0+19.1
Control 20,988.8+318.1 7,266.0+309.2 11,187.5+1,041.6 12,015.0+1,060.6 14,388.7+1,591.5
Sample 1 19,888.5+416.9 5,600.31£938.7 9,049.0+1,001.1 9,360.8+864.1* 11,661.3£776.2
Sample II 20,237.5+488.1 4,696.8+1,444.2 7,559.6+923.2%* 8,483.3850.6** 10,046.8+1,593.4*
Sample 111 20,947.7+451.7 4,561.3£689.2%* 7407.2+1,3144* 8,086.2+670.7** 10,439.5£644.0*

Data presented mean + standard error (n=12).
Normal ; group without oxygen-glucose deprivation.
Control ; group treated with oxygen-glucose deprivation for 45 minutes.
Sample 1 ; group treated with 0.5ug/mé of Bupleuri Radix extract after oxygen-glucose deprivation.
Sample 11 ; group treated with Sug/mé of Bupleuri Radix extract after oxygen-glucose deprivation.
Sample 1II ; group treated with 50ug/mé of Bupleuri Radix extract after oxygen-glucose deprivation.
* - statistical significance compared with control group.
(*, P<0.05; **, P<0.01)
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Fig. 1. Effect of Bupleuri Radix on neuronal cell death area in CA1 of organotypic hippocampal slice culture.
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Table 2, Changes of Area Percentage of Neuronal Cell Death in CA1 of Organotypic Hippocampal Slice Culture

(%)
Group Area % of PI in CAl
6h 24 h 48 h
Normal 0.1+0.0 0.1+0.0 0.210.1 0.5+0.1
Control 34.743.8 529+4.5 56.9+4.6 67.5£6.5
Sample 1 29.1435.6 45.1+4.5 472+4.6 56.2%3.8
Sample 11 24.348.1 37.845.0" 42.4+4 6 51.548.5
Sample 111 21.9+3.4* 35.0+6.0* 38.743.3%* 50.1+4.1*

Data presented mean + standard error (n=12).
Normal ; group without oxygen-glucose deprivation.

Control ; group treated with oxygen-glucose deprivation for 45 minutes.

Sample T ; group treated with 0.5ug/ml of Bupleuri Radix extract after oxygen-glucose deprivation.
Sample 11 ; group treated with 5ug/mé of Bupleuri Radix extract after oxygen-glucose deprivation.
Sample 111 ; group treated with 50ug/m{ of Bupleuri Radix extract after oxygen-glucose deprivation.

* ; statistical significance compared with control group.
(*, P<0.05; **, P<0.01)
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Fig. 2. Effect of Bupleuri Radix on area percentage of neuronal cell death in CA1 of organotypic hippocampal slice culture.
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Table 3. Changes of Neuronal Cell Death Area in DG of Organotypic Hippocampal Slice Culture

e

Normal 5,225.6+173.1 279478

Control 5,196.0+325.8 1,009.7£167.3
Sample 1 5,290.7+382.3 873.3x1553
Sample I 5,138.2+142.5 585.8+156.0*
Sample III 5,133.8£227.2 521.6+112.7*

69.9+32.3 73.7£233 82.0+38.2
1,151.0£186.3 1,352.0+177.5 1,458.4+138.2
913.8+179.2 923.2+110.5 1,245.3£220.1
620.0£149.7* 748.3£152.1%* 985.0£215.4*
639.4+84.4* 692.1£74.9** 1,041.9+147.6*

Data presented mean + standard error (n=12).
Normal ; group without oxygen-glucose deprivation.

Control ; group treated with oxygen-glucose deprivation for 45 minutes.

Sample 1 ; group treated with 0.54g/mé of Bupleuri Radix extract after oxygen-glucose deprivation.
Sample II ; group treated with Sug/ml of Bupleuri Radix extract after oxygen-glucose deprivation.
Sample 1T ; group treated with 50ug/ml of Bupleuri Radix extract after oxygen-glucose deprivation.

* ; statistical significance compared with control group.
(*, P<0.05; **, P<0.01)
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Fig. 3. Effect of Bupleuri Radix on neuronal cell death area in DG of organotypic hippocampal slice culture.
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Table 4. Changes of Area Percentage of Neuronal Cell Death in DG of Organotypic Hippocampal Slice Culture

(%)
Area % of Pl in DG

Group 6 h 24 h 8h

Normal 0.6+0.2 14407 1.5+0.5 174038

Control 189+2.5 21,7432 25.9+32 30.6+2.8
Sample 1 18.1+4.0 18.9+43.6 18.6+2.7 24.043.7
Sample 11 11.42.9* 12243.1% 14.743.1%* 19.6+4.6*
Sample 11 10.3+2.0%* 12.5+1.6% 13.9+1.7+* 19.7+2.7%*

Data presented mean + standard error (n=12).
Normal ; group without oxygen-glucose deprivation.

Control ; group treated with oxygen-glucose deprivation for 45 minutes.

Sample 1 ; group treated with 0.5u¢/m¢ of Bupleuri Radix extract after oxygen-glucose deprivation.
Sample II ; group treated with 5ug/m¢ of Bupleuri Radix extract after oxygen-glucose deprivation.
Sample 1II ; group treated with 50ug/m¢ of Bupleuri Radix extract after oxygen-glucose deprivation.

* statistical significance compared with control group.
(*, P<0.05; ** P<0.01)
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Fig. 4. Effect of Bupleuri Radix on area percentage of neuronal cell death in DG of organotypic hippocampal slice culture.

233



5ol oot MMz 23

Fol
olr
=2
2
ro
rO
-

Fig. 5. Propidium iodide images of organotypic hippocampal slice culture after oxygen—glucose deprivation. (N; normal group
without oxygen-—glucose deprivation, C; control group treated with oxygen—glucose deprivation for 45 minutes, S1;
sample | group treated with 0.5x¢/m¢ of Bupleur Radix extract after oxygen-glucose deprivation, S2; sample 11 group
treated with 5ug/m of Bupleuri Radix extract after oxygen—glucose deprivation, S3; sample I group treated with 50ug/mé
of Bupleuri Radix extract after oxygen—glucose deprivation). Groups treated with 5 and 50xg/m¢ of Bupleuri Radix
extract show significant decrease of neuronal cell death area (red color Pl-stained area) compared to control group.
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A oA e gioip} Abagt glucoseS BHEHE o
HEF AedN S8 EFEY S0pymlE A3
AT Mo A= CAHL%M 17.5£327), DG
A= 14.9+3 4702 B5F tlZLd H)sle] P<0.05
o F94 e NBAE apoptosis®] 77t B
=Y H(Table 5, Fig. 6, 7).
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Table 5. Changes of TUNEL-Positive Cells in CA1 and DG of Organotypic Hippocampal Slice Culture

(number/100 un’)

Group CAl DG
Normal 2.4+0.5 44+0.6
Control 39.248.4 309+7.4
Sample 1 26.843.8 233433
Sample 1 18.0+4.6* 19.3+4.4

Sample 111 17.5+¢3.2% 14.9+3.4%

Data presented mean + standard error (n=6).
Normal ; group without oxygen-glucose deprivation.

Control ; group treated with oxygen-glucose deprivation for 45 minutes.

Sample 1 ; group treated with 0.5z¢/mé of Bupleuri Radix extract after oxygen-glucose deprivation.
Sample 11 ; group treated with 5ug/mé of Bupleuri Radix extract after oxygen-glucose deprivation.

Sample 111 ; group treated with 50ug/ml of Bupleuri Radix extract after oxygen-glucose deprivation.
; statistical significance compared with control group.

*®

(*, P<0.05)

Numbz¢/100 pm2

{JNormal
W Control
Z Sample |
7 Sample Il

B Sample I

Fig. 6. Effect of Bupleuri Radix on TUNEL-positive cells in CA1 and DG of organotypic hippocampal slice culture.

Fig. 7. TUNEL-positive cells in CA1 and DG of organotypic hippocampal slice culture after oxygen-glucose deprivation
(section 1, 2 and 3; Normal, section 4, 5 and 6; Control, section 7, 8 and 9, Sample |, section 10, 11 and 12; Sample
Il, section 13, 14 and 15; Sample Ill, section 2, 5, 8, 11 and 14; CA1, section 3, 6, 9, 12 and 15 DG). Groups
treated with 5 and 50ug/m¢ of Bupleuri Radix extract show significant decrease of TUNEL-positive cells (dark brown

color) compared to control group.
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6. =siob =aujeflL) LDH sZo| #3 2 279 HlEle P<0.059 §9A4 9= 7AE
AL MFFEd AATAME  wfFy vehfo}l @A AAAEANR Y] vt BEEY

LDH®} %7} 324.84752 ULZ #ZEgloH, 4t THTable 6, Fig. 8).

29t glucoseE WHEket Y Aef o] thzTA

£ 1,056.5+7T14U/LE ¢ 300% o] dA3 =712 V. % %

‘/}E}LH?}‘:} 29} glucoseS whghel WYY A

BelA Al EF2 05pmiE AT APE 1 sl D8] &3 thaa xRl seiie] w
ol & 960.7£90.4U/L, *V\QP glucoseZ Hhegt o g X AR <HBEARESA “ikE,
S RN il BR2) St A A LONIBHTRR, RARR, E, R,

T Lo AME 848.3194.6U/LE W2 7o H|sted 7} AMRES s, BHEER"Y &%l g0 Hxe =2
2ERoU EAAE fo4e gy Aas HAoH, MR%, i, AEERse &%
glucoseE- vFehgl HFH Aok Aol A Lo B2 o] 9] pFPE] HEE X8y o] %k
50ug/meE 223 AT NI AMe 8424 +59.9U/L ok, B, RS, NTHHE, Emal S

Table 6. Changes of LDH Levels in Culture Media of Organotypic Hippocampal Slice Culture

)

Group . ~
Normal 324.8+75.2
Control 1,056.5+71.4
Sample 1 960.7+90.4
Sample 11 848.3+94.6

Sample 11T 842.4+59.9*

Data presented mean + standard error (n=6).

Normal ; group oxygen-glucose deprivation.

Control ; group treated with oxygen-glucose deprivation for 45 minutes.

Sample I group treated with 0.54g/m¢ of Bupleuri Radix extract after oxygen-glucose deprivation.
Sample II ; group treated with Sug/md of Bupleuri Radix extract after oxygen- -glucose deprivation.
Sample IIT ; group treated with 50ug/m{ of Bupleuri Radix extract affer oxygen- -glucose deprivation.
¥ statistical significance compared with control group.

(*, P<0.05)

1200

L I AR Y
G Normal ’ z
& Control

800 Sample |
Sample Il
Sample I

400 o L

200 i L A

.

0

Fig. 8. Effect of Bupleuri Radix on LDH levels in culture media of organotypic hippocampal slice culture.
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