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ABSTRACT

The Effect of Yangkyuksanhoa~tang Extracts on the Morphological Changes
of the Basilar Artery after Cerebral Subarachnoid Hemorrhage

Dong-Won Lee® - Won-Chul Lee™
* Dept. of Neuropsychiatry, College of Oriental Medicine, Dongshin University, Naju, Korea
*+ Dept. of Internal medicine, College of Oriental Medicine, Dongguk University, Kyongju, Korea

The present study was performed to investigate the effect of Yangkyuksanhoa-tang on the
morphological changes of the basilar artery after experimentally induced subarachnoid
hemorrhages(SAH). Yangkyuksanhoa-tang has been used freguently for cerebrovascular accident.

Sprague Dawley rats weighing between 350-400 g were used. The 6 normal rats and 24 SAH
elicited rats were used. The SAH induced by injection of the fresh autologus heart blood (0.3-0.4
ml) into the cisterna magna through the posterior atlanto-occipital membrane. Sample group was
given 3.3 mé/kg/day of Yangkyuksanhoa-tang extracts for 2 days after SAH. The experimental
animals were killed at 48hrs after SAH. _

The morphological changes of the arterial walls were examined by light and electron
microscopy. Following are the obtained results:

1. In SAH elicited rats, the size of the lumen in basilar artery was diminished by about 45%
and the thickness of arterial wall was increased by about 82%. In SAH elicited rats with
Yangkyuksanhoa-tang treatment, the size of the lumen in basilar artery was merely diminished by
about 18% and the thickness of arterial wall was merely increased by about 19%.

2. In light microscopic examination, the endothelium was swollen into a cuboid shape and the
layer of smooth muscle was increased in the basilar artery of SAH elicited rats. In SAH -elicited
rats with Yangkyuksanhoa-tang treatment, the size of the lumen in basilar artery was enlarged
and the thickness was decreased than in SAH elicited rats. The endothelium- was flattened into a
squamous shape and the layer of smooth muscle was decreased more than in SAH elicited rats.
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3. In electron microscopic examination, the endothelial cells with fragmentation nuclei were
changed into a cuboid shape and the internal elastic lamina were folded at the basilar artery of
SAH elicited rat. The nuclei of smooth muscle cells were changed into a round or crumpled shape.
The length of smooth muscle was shorten and thickness was increased. But all kinds of
morphologic changes were diminished in SAH elicited rats with Yangkyuksanhoa-tang treatment.

Conclusion

Yangkyuksanhoa-tang extracts were effective to treat cerebral vasospasm after

experimentally induced subarachnoid hemorrhage in rats.

Key word : Yangkyuksanhoa-tang extracts, subarachnoid hemorrhage, cerebral vasospasm, rat.
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The Amount and Composition of Yangkyuksanhoa-tang Extracts
Species Part used Latin name Dose(g)
Rehmannia glutinosa Lsocn. Rhizomes Rhizoma Rehmanniae 8.0
Lonicerae japonica Tuuns. Lignum Lignum Lonicerae 8.0
Forsythia koreana Nakar Fruits Fructus Forsythiae 8.0
. Gardenia jasminoides ELvs. Fruits Fructus Gardeniae 4.0
Mentha arvensis var. piperascens Mak Herb Herba Menthae 4.0
Anemarrhena asphodeloides Bgs. Rhizomes Rhizoma Anemarrhenae 4.0
Gypsum CaSQ4 - 2H20 Gypsum Fibrosum 4.0
Ledebouriella divaricata (Turcz)Uxet. Roots Radix Ledebouriellae 4.0
Schizonepeta tenuifolia var. japonica Kitac. Herb Herba Schizonepetae 4.0
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Fig. 1. The normal morphology of basilar
artery(Normal group). Left: (H&E. x200). Right: The
semi-thin section(Toluidine blue. x1000).
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Fig. 2. The structure of basilar artery in subarachnoid
hemorrhage(SAH) elicited rat(Control group). Left: The
lumen(L) size of basilar artery was diminished and the
thickness was increased(H&E. x200). Right: The semi-thin
section. The endothelium(arrow head) was swelled as
cuboid shape and the layer of smooth muscle(S) were

increased(Toluidine blue. x1000).

3) AT
APFANE NAFAY Wl as7)
ATl wskel @ol Frhstel vhehged,

FHNAALES 2He EEel wlsh]
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Aste ¥ E3Eo] e AUt #F
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kcHFig. 3).
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Fig. 3. The structure of basilar artery in SAH elicited
rat with Yangkyuksanhoa-tang(YST) treatment(Sample
group). Left: The lumen(L) size of basilar artery was
enlarged as compare with SAH elicited rat and the
thickness was decreased(H&E. x200). Right: The semi-thin
section. The endothelium(arrow head) was flatted as
squamous shape and the layer of smooth muscle(S) were

decreased than SAH elicited rat(Toluidine blue. x1000).
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18041034 m& Ao Hlste] oF 182%
A FAYReH, AFATAME 11.9220.27
mz AR HlE 119% AL FAYAE
Roegd et fo4sles #AE BiY
(P<0.05)(Table 1).

Table 1. The Change of Lumen Size and Thickness
of Basilar Artery

GROUP NORMAL CONTROL SAMPLE

Lumen size(um’) 57990%1672 31,744+1565 47,381%1588"

Thickness(gm) 9.92%0.60 18.04%0.34 11924027

Abbreviation > M*S.D. : Mean+Standard Deviation

NORMAL : Normal rat

CONTROL : Subarachnoid hemorrhage elicited rat

SAMPLE : Subarachnoid hemorrhage elicited rat with
Yangkyuksanhoa-tang treatment

* P<0.05 compared with control group

3. AAEvE 23

2 Akt

) Z1AEH] e ) A E N uhe
o) ABEIAALE o|Fo vt 1
1A, a2a Z1AF okl H4UAY
2 g ugEzoer FAH gk W
= ¥d9 xde 9 1 G4y
7AW, AEDde AHEA, TEL2E,
ad 2 27 FHFAY AEe] A
b it dAdEn e WIAEES A
2 Ao s AdAH Uk WAL F
e d#e FEUFgoer W L5 HEY
ZHAZEY #F9 yugZol HAH
AAH(Fig. 4. Left).

1

~—

}

g, ok

oo 2 M fo o = =
M jo

oo BN @

ol
-



S CLEEE

e dge I&=w
AET FFL ofF
olw o B|HHHKE
ZEATY NERLS FE=A42 myosin@
actin 2 intermediate ﬁlamenti o] Foi A U
A3, AT FARYo Y= EIYFH
71 e & Fol= ALHA, X EHEA, 2
HaA 5o AXYEE] 2o A 27
i AETY oldFdgA FHL2 HULAE
(caveola)”} &E & 3 tHFig. 4. Right).
(3) 71AEHe] et @ g olmHFE]
dojtgkoz wddla Ao, Hfu=E 4

Fig. 4. The transmission electron micrographs of

tunica intima and tunica media in the basilar artery of
normal rat. Left: The endothelial cell with polygon shape
nucleus(N) were flatted and joined each other by tight
junction. The internal elastic lamina(IEL) and smooth
muscle were appeared under tunica intima(x20,000). Right:
The smooth muscle(S) with oval shape nucleus(N) were

formed as spindle(x20,000).
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Fig. 5. The transmission electron micrographs of

tunica intima and tunica media in the basilar artery of
SAH elicited rat. Left: The endothelial cell with
fragmentation nucleus(N) were changed as cuboid shape.
The internal elastic lamina were folded(x20,000). Right:
The length of smooth muscle with round or crumpled
shape of nucleus(N) were shorten and thickness were
increased. The electronic density of cytoplasm were

increased(x20,000).
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Fig. 6. The transmission electron micrographs of
tunica intima and tunica media .in the basilar artery of
SAH elicited rat with YST treatment. Left: The endothelial
cell with oval shaped nucleus were appeared and the fold
and  thickness of interal elastic lamina  were
decreased(x20,000). Right: The length of smooth muscle
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were enlarged than SAH elicited rat and thickness were
decreased(x20,000).
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