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Experimental Study of Patholobi Caulis
on the Transient Cerebral Ischemia in Rats

Sang Lok Lee, Chan Hun Choi, Jin Ung Baek, Dae Hwan Youn, Sang Hun Jeond?, Ung Har?,
Hyun Woo Jeong*, Gye Yeop Kim'

College of Oriental Medicine, 1. Department of Physical Therapy, Dongshin University,
2! College of Oriental Medicine, Woosuk University

The study was designed to investigate the mechanism of Patholobi Caulis freeze dried powder (PCF) on the
regional cerebral blood flow (fCBF) and mean arterial blood pressure (MABP) in normal rats and cytokines production
(IL-1B, TNF-q, IL-10, TGF-8) in cerebral ischemic rats. The results in normal rats were as fallows ; Increase of
PCF-induced rCBF was significantly inhibited by pretreatment with methylene blue (10 ugfkg, i.p.), an inhibitor of

guanylate cyclase, and was inhibited by indomethacin (1 mg/kg, i.p.), an inhibitor of

cyclooxygenase. Increase of

PCF-induced MABP was decreased by pretreatment with methylene blue, but was increased by indomethacin. These
results suggested that the mechanism of action PCF was mediated by cyclic 3',5'-guanosine monophosphate. The
results in cerebral ischemic rats were as follows ; In cytokine production in serum from femoral arterial blood 1 hr after
middle cerebral arterial occlusion, PCF (10 mg/kg, i.p.) significantly decreased IL-13 and TNF-a production, and
increased IL-10 production compared with control group. In cytokine production in serum from femoral arterial blood
1 hr 1 hr after reperfusion, PCF (10 mg/kg, i.p.) significantly decreased IL-13 production, and incresed IL-10 production
compared with control group. These results suggested that PCF was significantly and stably increased regional
cerebral blood flow by inhibiting IL-13 production, and by accelerating IL-10 production.
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Asloll AFBE AEE (Patholobi Caulis)? 100 g 3,000 mé
8 ETtAdo] 74 1,500 mee gA 1208 7183l HEe
S olFA R AE}] 5000 x g 308 S A BEIFl 4
HAANG HI9r}t. 1 T rotary vacuum evaporator (Biichi,
Postfach, Switzerland)oll 2o ¢t &3 Ui &4 JEAIA
AEE AL EY (Patholobi Caulis freeze dried powder, PCF)

158 g AICH.

A8 71 BE

= L3

-2
04
o
rlol
S

@ fo

e

o &
fi

E A

L)

&

it g
2
ﬁ',
rir
i

M

s

o
i

R HEl niAls 28 7HEe
stereotaxic frame (DKI, Tokyo, Japan)
ulzt £ & Aol FEEE LEA]
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A - prostaglandin®] 448 GAQ1 cyclooxygenase®] A AQ]
QITEMEI] (indomethacin 1 mg/kg, i.p., IDN, Sigma 17378), cyclic
guanosine monophosphate (cGMP)] g gAQl guanylate
cyclase®] Q! HEHES (methylene blue 0.01 mg/kg, ip.
MTB, Sigma M9140) - E(Fig. 1) ARXIT & 48 FAlol wt A
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(2 B¢ g Hal ¥

AZE £220] B g #Wald] viXle 28 71dE Lot
27 Yi5lal EHE e (1 g/ke ip) 2 PIFIKIZ F 220
37~38CE SAE 4 UTE heat pad ol BELRIE THAIY]
% @9 27 Q& oV - prostaglandin®] B A0
cyclooxygenase®] JAAIQ1 OILHEN] (indomethacin 1 mg/ke,
ip., IDN, Sigma 17378), cyclic guanosine monophosphate (cGMP)
o MEIEAQ guanylate cyclase® AMAQ HEHER
(methylene blue 0.01 mg/kg, i.p., MTB, Sigma M9140) - £ (Fig. 1)
ARXIBIFTE o] & AYE FEE Fof &8 (001 mg/ke 0.1 me/
kg, 1.0 mg/ke, 100 mg/ke ip)oll w2 B EY (mean arterial
blood pressure, MABP) ®H3lE 879 tigsdo] Ael®
polyethylene tubeol] HZ% pressure transducer (Grass, West
Warwick, US.A)E E38lc] MacLab¥} macintosh computers

A% data acquisition system@Z 747} 308 B0F 53 By,
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L Y
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Fig. 1. Mechanisms of action of indomethacin and methylene blue
as inhibitors of cyclooxygenase and guanylate cyclase, respectively.
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(2) Interleukin (IL)-18 &F &3

wHold Fab 2ol @ oAl AHEE 118 & ZHe

rIL-18 ELISA kit (Biosource, CA, US.A)E O[|23IST) 96 well
plated)) rlL-1B standard diluent buffer (SDB) 100 ©£§ B 3,
LIHA] welloll= 3 50 409} SDB 50 E 22 ohe 4204
3AIZE HRISE washmg buffer (WB)Z 43] AM&H3I%C). o1&
2} wellol] biotin-labeled antisIL-18 100 (& @2 & 4204
1ARE BRI The WBE 48] AIHSINTE o1 2 wello]
streptavidin-HRP 100 (& @2 U2 U204 302 £t @A)
gk F| WBE 43] AMIZ3t & stabilized chromogen (SC) 100 x¢
22 the HE AR A2004] 308 B¢t WRIGKIC) ol&
stop solution (85) 100 utE €2 T+E microplate readers 012
Btod 450 o THollA] SEBIAF.

(3) Tumor necrosis factor (TNF)-a & &7

= Fak 279 @3 udld A4EE TNFo & 552

rTNF-a ELISA kit (Biosource, CA, US.A)E O|S3IFTC} 96 well
plated] rTNF-a SDB 50 wlE @& T2, LA wello) 81}
control (high, low)& 212} 50 X S8t & SDB 50 W& BYICk
O]F Zt wello}) biotin-labeled anti-rTNF-a 50 (& Y1 U204

2 St incubation$t THS WBZ 48] AJAGIICE o]% 31510

ol i

Fols] 52 streptawdm -HRPE 2} wello]l 100 ¥ 2538 THS
1'/} | 42004 455 B0} incubationdt & WBE 43] AA5ITh

2 5CE 7t wenoﬂ 100 A BF3} 7 "lo] AR Ao
302 =0 incubationd} 2 SSZ 7} wello] 100 ¥ EZES Tl

microplate readerE ©]&3810] 450 m IMEOIA) EE
@ IL-10 ¢ &9

HelE F2 879 €3 oA 845E IL10 ¢ S8

rlL-10 ELISA kit (Biosource, CA, USA)E OI&3IFT) 96 well

O }Oﬂ D}SZ ,33)

platect SDBE 100 wA 253 & LX) wellol 33 control
(high, low)S Z}Z} 50 ¥ EFE TS SDB 50 wE Bk o1&

2t wellol| biotin-labeled anti-tIL-10 50 @& QI AR04 2417}
¢t incubationdt TH2 WBE 48] MIESBINCE 0]& 3|48k £h)
| E2 streptavidin-HRPE 2} welloll 100 (A 53} TH2 tia|
A2ol4] 302 S0} incubation? & WBE 48] AA5I¢CL T o}
8 SCE 7} weuoﬂ 100 ;M 20 £ Blo] Rt U204 308
&9 incubationdt & SSE Zb welloll 100 wA RFF b2
rmcroplate readerE 08351 450 m IF&A] SEBIACF,
{5) Transforming growth factor (TGF)-B1 & &%
HolE 7t 879 €4 oA Y5 TGE-p1 & &5
2 TGF-B1 ELISA kit (Biosource, CA, US.A)E 01231T). %
well plateo] SDBE 200 w4 EF3H & LIHA wello] €33}
Z¥7} 200 @R B2 THE Zb welloll biotin-labeled
anti-TGF-P1 50 #E 2738 & 420l 3817 O} incubation
g the WBE 43 A&sKct. ol5 348l Fld &2
streptavidin-HRPE 2} welloll 100 w4 236 g Chi] d2
oA 302 S incubationdt & WBE 43} AE3INTE 1 the
SCE 7t welloll 100 w0 258 & o) Acte U20]A 302
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AEE FE20] =4 HERY A BT 2 viXE &
S 77 302 uRlE et S ARlsilaL 4 2 e /oY A
2 SigmaPlot 9.09] student’s paired and/or unpaired t-testof]
OBl O, p-valuew 0.05 11ER) AL FAME Q1)
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FY =4 HEFHE UH TFOF, cyclooxygenase®] AAFQ] ¢l
EHERIE ARG TR AZE &2 SO Haly 4 23
9 =4 HEREe AEHER] A ]:'l._i guanylate cyclase®)
ARAR] m]%‘%ﬂé—%% Xd‘%ﬂ@ rﬂg 1 FEE 5o #3}
$ REREOR BIRCt
S| 'ﬁlém 741%5% Er%%g TR e
+9.24%2} SIS wf, AT
ENIE AARIS & AYE $§%% &8 (0.01 ng/ke, 0.1 mg
/kg, 1.0 mg/kg, 100 mg/kg, i.p)E TS ATHENR ez
240 HEFVS 22 10276:621%,  109.85:7.00%,
116.42+9.46%, 129.37+7.89% & Fol 8ol Il E71=% 2
U oiERTY =24 HEFE kaa} HIE LERIRICE
HEHAEZE HAMXIGIL AZE 2EES FooK g—% )
9] 24 HEEE 7IARE 10000+759%a} SIBE ui, Mg ERE
TRAIG & ALE FE2S SUET Foid WEHHEZ xialiu
=4 WEETS Z7) 100.94:6.74%, 102.685.64%, 112.12+6.94%,
115244656% % 5o 820l sl S99 AT =4
HEFR HalHrke RO (p<e.05)UA BT RACKFg. 2).
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Fig. 2. Effects of pretreatment with indomethacin and methylene
blue on the PCF-induced changes in rCBF in normal rats. PCF :
Patholobi Caulis freeze dried powder, rCBF : regional cerebral blood flow, IDN
Group : Indomethacin (1 me/ke, ip.) treated group, MTB Group : methylene blue
(10 wg/ke, Lp.) treated group, Control Group : non-treated group. The data are
expressed as Mean+SE of 6 experiments. * : Statistically significant compared with
0 mg/kg group (*; p<0.05). + : Statistically significant compared with Control
group (+ : p¢0.05).
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AT = ALE FEES SUEE 203 HYHER A2l
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Fig. 3 Effects of pretreatment wnth |ndomethacm and methylene

blue on the PCF-induced changes in MABP in normal rats. MABP :

mean arterial blood pressure. The data are expressed as MeanzSE of 6
experiments. Legends are the same as Fig. 2.
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= (10 mg/ke, ip)e FOIGHL 2 1X17M0] Z0E o2 HFE
EFolA EETE Flolo] BEEE ARIETQ) &3S ST

FE 7R A1 ETRIY AR, tiET] dFoA] WHEE
IL-1B9] &S 100.00+1.94%E} SIRE Wl AEE F&2 ST
9 E8AAM MHEEE L1159 2 93.82:+1.67%FE thRETHT}
S04 (p<0.05) QA TAERIL, HETLY EAEA] AWM E =
TNF-a2] & 100.00:1.93%2} BIGE W) AEE FE5E BT
o o)A WHEIE TNF-a® Y 9138+145%F oA TEC}
FYE (p<O.0)UAA ZAERACH

FEE APIETIRIY A2, e ddolx dAHE
IL-109] 2F& 100.00+4.40%%} BIB S W AEE ZEE B0 20

SHoIA AAEE 1109 L2 118.00£6.06% 2 HETHLE &

Old (p<0.05) YA E/EUL, thERY EHolx BHEE=

TGF-B18] &2 100.00+6.81%E} 319 E Wl AEE FEE %

T EHolA WYEE TCF-B1O Y2 11032:681%F AT
ol viah &71=ArkFig. 4).

CControl Group

[ ' ,,,,, I l I

IL-10 TGF-p1 IL-1b TNF-a i
B _ Cytokines|
Fig. 4. Effect of PCF on the production of cytokines in the serum
from femoral arterial blood 1 hr after right middle cerebral artery

occlusion. PCF : Patholobi Caulis freeze dried powder (10 mg/kg, ip.) The data
are expressed as Mean=SE of 6 experiments. * : Statistically significant compared
with Control group (* 5 p<0.05, * 5 p<0.01).
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Fig. 5. Effect of PCF on the production of cytokines in the serum
from femoral arterial blood 1 hr after reperfusion. The data are
expressed as Mean=SE of 6 experiments. * : Statistically significant compared with
Control group (™ ; p<0.01). Legends are the same as Fig. 4.
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