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Objectives The purpose of this study was to investigate the effect of Hyulboochucke-
tang on the collagenase induced intracerebral hemorrhage in white rats,

Methods To identify the effect of the Hyulboochucke-tang on intracerebral hemorrhage,
intracerebral hemorrhage was induced in the right caudate nuclei of white rats, For normal
group (n=12) and comparative group (n=12), saline was dosed, and vaccum evaporated
Hyulboochucke-tang extract was dosed to treatment group (n=12), 3 and 10 days after the
collagenase injection, the body weight, the brain weight, the size of hematoma, the size of
the area of malacia, the number of apoptotic cell and the change in pathological histology
were observed,

Results 3 days after the injection, the brain weight(g) was considerably decreased in
treatment group (n=12) compared to comparative group (n=12), The brain weight after 10
days of the injection was also considerably decreased in treatment group (n=6) against
comparative group (n=6). The cross section(mm) of cerebral malacia after 10 days of the in-
jection was considerably decreased in treatment group (n=6) compared to comparative
group (n=6). The number of apoptotic cell in normal intracerebral around the area of mala-
cia did not show considerable change between treatment group and comparative group,
12 days after the injection, the multiplication of gitter cells, astrocyte and newly formed ca-
pillaries around the area of malacia was distinct,

Conclusions On the basis of these results, We sugggest that Hyuilboochucke-tang con-
trols swelling caused by hemorrhage and contributes to absorption of hematoma by multi-
plication of newly formed capillaries and recovery of damaged cerebral tissue by multi-
plication of gitter cells and astrocyte, (J Korean Med Rehab 2016;26(1):1-11)

Key words Hyulboochucke-tang (Xuefuzhuyu-Tang), Intracerebral Hemorrhage,
Collagenase, Brain edema
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o o7AstEom, ekl OOt g or 7
& & Julstel Abgatch. Aol Uhgah Beke Table

(e}

3t & 7RFs=7|(EYELA, NE-1001, Japan)Z 100 mlZ
FZAZT AZ vjEE 3kt 60 kg A2le] 1Y =
& sufol] P EE &2 5 1 mE A vl
o}
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o FojgoZ 3k},
3) E8M LIEF Y 29 M

gF AT kg@d 50 mge pentobarbital sodium
(Sigma, USA)& EAFARI nEAAR] & =g ster-
eotaxic appratus (HZ7|714A}, 3o FHE 1435}
FuE Al FES =&A)HT}E Stereotaxic
coordinatesE %3l AA % caudate nucleusd] A
2o o3t £ WHoR collagenase (type VII,
Sigma Chemical Co,, USA)E 1010}951‘:]’. T B
A Al (bregma)S 7122 = 3.0 mm, $= 0.5
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S n|E==97](10 ul, 26 G, Hamilton, USA)E 21
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Table I. Prescription of Hyeolbuchukeo-tang Per Pack

Name of Herbs Pharmacognostic Name Weight (g)
B Angelicae gigantis Radix 12
e Rehmanniae Radix 12
i Persicae Semen 16
HLAE Carthami Flos 12
FH Ponciri Fructus 8
ViNGE-3 Paeoniae Radix 8
S Bupleuri Radix 4
B Glycyrrhizae Radix 8
i Platycodi Radix 6
= Cnidii Rhizoma 6
ek Achyranthis Radix 12
Total 104
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Table II, Effect of Hyeolbuchukeo-tang on the Body Weight of Collagenase-Induced Intracerebral Hemorrhagic Rats

No. of Animals

Body Weight (g)

Group

0 days 3 and 10 days 0 3 10 (days)
Normal 12 6 296.75+7.72* 312.00+7.40 338.83+12.14
Control 12 6 291.83+12.07 285.33414.50 " 311.50+4.76"
Treated 12 6 294,50+6.20 297.17+9.91° 328.17+21.22

Normal: Saline injected and distilled water treated. Control: Collagenase injected and distilled water treated. Treated: Collagenase

injected and Hyeolbuchukeo-tang treated.
*MeantSD,
(p<0.001),

Table III, Effect of Hyeolbuchukeo-tang on the Brain Weight
of Collagenase-Induced Intracerebral Hemorrhagic Rats

Brain Weight (g)

Group oy, el

Normal 6 1.93+0.03* 1.98+0.02
Control 6 212+0.04"  2.04+0.04"
Treated 6 1.99+0.04""  1.9740.04"

Normal: Saline injected and distilled water treated, Control:
Collagenase injected and distilled water treated, Treated:
Collagenase injected and Hyeolbuchukeo-tang treated.
*Mean=®SD,  Statistically significant compared with normal
group (p<<0.001), ' Statistically significant compared with nor-
mal group (p<0.01), Stcltlbtlcdﬂy significant compared with
normal group (p<0.051), Statlsncqlly significant compared
with control group (p<0.001), Stdtlstlmlly significant com-
pared with control group (p<0.01).

oS stk 7Y 10¢ 9] AT dzz=o] B
ol HIgiA 3] fFoleAl AEHIT. T 108 F
o] HAe] ATzl HsiA S7HEA oY 7+
A& Sldtk(Table 10).
2, u| FAel H3l

Collagenase FY 3% $-9] ¥ FA= tixs 2 A
T BT Al HIsiA frolekAl S7EN e, AT
< izl HEhiA el AAEAH. 7 109 F
o] ¥ FAl= thzite] kol vlsiA fofskAl 57t
HAom, MAE izl BlshA foletAl A=
TH(Table III).
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Stdtlstlcwlly significant compared with normal group (p<<0.01), T%tathtlcally significant compared with normal group
btansncally significant compared with normal group (p<0.05).

Guntrﬂl Gruup
3 days after collagenase injection

Fig. 1. Gross findings of the coronal sectioned rat brains from
control group, 3 days after collagenase injection. Note severe
hemorrhagic lesions at the right caudate nuclei and adjacent area.

Treated
3 days after collagenase injection

Group

Fig. 2. Gross findings of the coronal sectioned rat brains from
treated group, 3 days after collagenase injection. Note severe
hemorrhagic lesions at the right caudate nuclei and adjacent
area,
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Foli H2e] 28FS= B AR §HATE B
gek 2ol figk 2o IFF7F X EHeH SalineS FUF o] BE o= A0 =
(Fig. 3), AR|ollX = frodgh 2o 9] % M7t B 281 dvto] AAEAS W 2 e A3 T &
o} AsHAl HEEJACHFig. 4). A WEEA et
& g2 thaF o] M3k collagenase F¢ 39 o] & 2T 2 XX B5FolA collagenase T 3Y F-9
QF #dgt ¥ ThHe] ARE LE]'OVOLE 71 S3te] A A3t Fole= SetH o s Edo| datHY WLl f
Aoz ZAE dFe Taxs SAst A, Hxatol APHAl #EEItHFig. 5). T 2 AR Bl
tzol] HlsiA ohax aaEo] Slloyt SAITH o T 104 9 & Azt Fol= 7Y 39 F9] <ol vl
e AAEA IQItHTable 1V), A AAS] AAHJTKFig. 6, 7).
tgﬂ]—%’q@rx—i&i HEE o A3t IS dekdd
7S FlA “f— sk A, 79 3d Fo AR
EHE_ of vlaiA FAEo] Ul o} feolde ik 5

Control Gruup | :
"10 days after collagenase mw:tmn

Fig. 3. Gross findings of the coronal sectioned rat brains from
control group, 10 days after collagenase injection. Note red
hemorrhagic lesions are replaced with brownish colored le-
sions at the right caudate nuclei and adjacent area.

Treated'

”G r'uup'
10 days after collagenase injection

Fig, 4. Gross findings of the coronal sectioned rat brains from
treated group, 10 days after collagenase injection. Note red
hemorrhagic lesions are replaced by brownish colored lesions
at the right caudate nuclei and adjacent area. The size and
density of brownish colored lesions are decreased than those
of control group.

%102 Tl A

Table IV, Effect of Hyeolbuchukeo-tang on the Cross Sectional
Area of Brain Hematoma of Collagenase-Induced Intracerebral
Hemorrhagic Rats at 3 Days after Collagenase Injection

Grou No. of Cross Sectional Area of Brain
p Animals Hematoma at 3 Days (mm’)

Normal 6 0.00%0.00*

Control 6 16_49i2,22Jr

Treated 6 14,78+4.71 T

Normal: Saline injected and distilled water treated. Control:
Collagenase injected and distilled water treated. Treated:
Collagenase injected and Hyeolbuchukeo-tang treated.
*Mean=£SD, Statistically significant compared with normal
group (p<0.001).
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Fig. 5. Microscopic findings of the rat brain from control
group, 3 days after collagenase injection, Large area of mala-
cia(m) with peripheral intact extravasted erythrocytes(e) are
shown. H-E stain, Original magnification X125,
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Fig, 6, Microscopic findings of the rat brain from control
group, 10 days after collagenase injection, The area of mala-
cia(m) is decreased. Reactive proliferating cells and various
sized cavities (*) are shown at the periphery of the malacia.
Lateral ventricle (v) is dilated. H-E stain, Original magnification
x40,

Fig. 7. Microscopic findings of the rat brain from treated
group, 10 days after collagenase injection, The area of malacia
(m) is decreased. Reactive proliferating cells and various sized
cavities (*) are shown at the periphery of the malacia. Lateral
ventricle (v) is dilated. Compare the area of malacia with Fig.
6. H-E stain, Original magnification <40,

AcH(Table V).
5. Apoptotic cell@] $=

TUNEL 94 A3} apoptotic cell o] gt Ao
2 IAEIHFg. 8).

T 39 Foll dza 9 Hxre] BE oea HA
s A8 E SAF 2w, 2ear 59 ZA HAEel
A TUNEL g4 FdAZ7t AAl=o] Qdiek(Fig. 9).
HAste] AN B oA FEMETE ol TEES
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Table V. Effect of Hyeolbuchukeo-tang on the Cross Sectional
Area of Brain Malacia of Collagenase-Induced Intracerebral
Hemorrhagic Rats

Normal 6 0.00%0.00* 0.000.00
Control 6 10.46+1.14" 1.34+1.197
Treated 6 8.81+2.02" 0.2740.16%"

Normal: Saline injected and distilled water treated., Control:
Collagenase injected and distilled water treated. Treated:
Collagenase il?jected and Hyeolbuchukeo-tang treated.
*Mean*SD,  Statistically significant compared with normal
group (p<0.001), TStatistically significant compared with nor-
mal group (p<0.05), §Statistically significant compared with
normal group (p<0.01), ! Statistically significant compared
with control group (p<0.03).

Fig, 8, Photomicrograph showing positively stained with TUNEL
stain, The nuclei of apoptotic cells appear in dark brownish
color (arrows), TUNEL stain, Original magnification X400,

Fig. 9. Photomicrograph of the rat brain from control group, 3
days after collagenase injection. TUNEL positive cells (arrows)
are scattered in the central (cm) and peripheral (pm) area of
malacia, TUNEL stain, Original magnification X100,
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Collagenase 9 3Y 5 &9 BE oA colla-
genase TYH-9 HAA ] AA3E Aty R =] IR
o} AstE FAES e U] AEFELS S50
ot dsle] wWeARel At Azl AAFH ol o
3] A7 A3 FEH WE o]Fa JrhFig.

Fig. 10. Photomicrograph of the rat brain from control group,
3 days after collagenase injection. Fewer TUNEL positive cells
(arrows) are present in the intact brain tissue. The interrupted
line indicates the junction of malacia (m) and intact brain tis-
sue (b). TUNEL stain, Original magnification X 200,

Table VI, Effect of Hyeolbuchukeo-tang on the Apoptosis in
Striatum Adjacent to Malasia of Collagenase-Induced Intracere-
bral Hemorrhagic Rats

No. of Apoptotic Cells

Group Ne, of

Animals 3 10 (days)
Control 6 24 33+7 42¢ 12.331+4,72
Treated 6 20.50+7.01 12.67+4.68

Control: Collagenase injected and distilled water treated, Treated:
Collagenase injected and Hyeolbuchukeo-tang treated.
*Mean=£SD.

5). AT BE oofxe] AAE thErd FAlsh
=2 #AFEAL}

Collagenase ¢ 7¢ & |27 RE oA =

o] TAF ods dstEe] e f=d HETe
RS FrE0] AUAkFg. 6). dgkie] FHoME

AHS 2218k )2 M| E(lipid laden macrophage, gitter
cel)7} & SH= o] dler, 4 wHdxda) sk
AL BEEE HdRt 2719 FE(cavity)©]
UATHFig. 11). AA|TZollx] we

A=
4o

AT

AT

o

Fig. 11, Microscopic findings of the rat brain from control
group, 10 days after collagenase injection. Most of reactive
proliferating cells appeared at the periphery of the malacia are
lipid laden macrophages (arrow heads). H-E stain, Original
magnification X 100.

Fig. 12, Microscopic findings of the rat brain from treated
group, 10 days after collagenase injection. Most of proliferative
cells are lipid laden macrophages (arrow heads), but the pop-
ulation of the cells is more dense than that of the control
group. Newly formed capillaries (arrows) are more frequently
seen than that of the control group. Compare with the Fig.
11. H-E stain, Original magnification X100,
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