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The Study on Anti-hypertensive and Anti-diabetic Effect of Mori Ramulus
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ABSTRACT

Objecitivies : This study was performed to prove the anti-hypertensive and anti-diabetic effect of Mori
Ramulus(MR).

Methods : The examination was done on the femoral artery occlusion of the rat, and check the blood
pressure. In addition, we observed therapueutic effects on diabetes rats induced by streptozotocin.
Results : MR MeOH Ex. showed few effect on descending blood pressure in SD rat model. MR CHCI3
layer (MRC) showed significant effect on descending blood pressure. MR was effective on the
streptozotocin-induced diabetes SD rats. Especially MRC reduced the amount of serum glucose, BUN,
triglyceride and insulin level.

Conclusions : MRC could induce descending blood pressure in the rat model. Also, it is expected to be
effective in diabetes treatment.
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Scheme 1. Extraction of branch of M. alba L
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pmol A 3087 fAEREEY EHFY  glucose,
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A tZRHEE AHESH ACE 2AAIS) Norvasce
= 5o I EEE 7R71+490%E Y73stadrt
UEh7] AR, 308E 8202+363%, 3580l
7757+3.26%2] FAA (p<0.0DE el oM, 808
A 84.04t463% 2 st freiAel glx, v
A ARl #E3] §9488 Btk &3 1208
71.02+3.00% 5Bl p<0.0131 &R W F9
A de g ETRE BoF

£h 70% MeOH F2E 100mg/keS 8 F 5
2ov 10253:1.62%, 108d= 10282+271%, 30%
= 100.6521.92%, 60F-lv 100.32+2.74%, 9089l
10084£366%2 238 dgo] Foldrg &2
S BRgon, 15089+ 98.02+6.29%, 30089
86.72+7.60%, 36040l 80.64:5.97% 2 dgo] 73}
S 74%E HYtHTable 1, Fig. 1.
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onl

Table 1. Effect of Norvasc and Mori Ramulus (70% MeOH
Ex., H20 layer, CHCl3 layer) on the Ratio of Mean Blood
Pressure in rats (n=4) (%)

Sample
(dose)  Norvasc MRM MRH MRC
Time (Zmg/ke) (100me/ke) {100ng/ke) {100mg/ke)
{min.}

0 100.00 100.00 100.00 100.00

5 W8B3507 10253162 97144208 103704213
10 86.74+4.19 102824271 96.33+2.16 10294136
15 84.16+4.41 00524237 92724247 HB06£2.36
20 BAAN"  I0L0IE186 93684212 99.34:149
25 83.18£4.66 0048212 93214433 9767206
30 82024363 H0065+192 92794326 9732176
3B 7151326 10000:214  90.18+4.14 G0h£2.06
40 77.17£351" 99834294 9256:210+ 9881123
45 81214346 10027204 BO23+186x  07.43+236
30 787442737 WAL 702279 94881231
5 79924372 100374264 91.20:227% 9028255
60 T71022.85™ 100322274 9026300x  9154#3.3
65 7872+4.84 99034251 9015259+  8991:213"
70 79.935,00" 99401285 8763255+« 91424223
5 0.28:4.40" WPI£226 813246+ 9017227V
80 84041463 99.00+261 BI88L525  89.02+4.00
8 8154:4.22" 99.06+2.31 853460 BR1624.16
%0 80024357 100842366 89254447 87.812210"
120 T702:300%  10041#504 92884256  86.92+150”
150 72684373 9B.02+6.29 BI7+224  3671:068"
180 3257 BI6655 93744217 843321737
210 T44742.34" 94.87+5.80 92444310 82.22+1.307
240 TAZIE26T" 90262737 925266 8417+1.40™
270 736642017 &27+737 B26310 864911457
300 76.9422.34™ 86.72+7.60 WE3+330 8623147
330 77674285 90.56+5.91 10001414 8680274
360 7814+3.19” 8964597 BH4297  R769:2.54

a), indicates Mean*SE (%) o

*, represents p<0.06 compared to before sample administration
=%, represents p<0.0l compared to hefore sarmple administration
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Fig. 1. Effect of Mori Ramulus 70% MeOH extract on the
ratio of mean blood pressure in rats (n=4)

2) & HOZE

B 70% HO0Zo] Egell vl JFolA ¥4
kg g A8 ACE AAQ NorvascE §9
I 2ol & 0FNE 78712490%E ¥LAstaAs}
Uelhdz] A1gbste], 30RelE 82.02+363%, 35%d=
TI57£326% (p<00DY #94-& Jehden, 3%
oM 84.04+463% 2 A Folgel gldled,
Uz Azt A4 frede Btk 53] 120
B 7702+3.00% 5 E p<001e] A&Holn Wi
oA e P EAE BFoh

21 HOFE 100me/ked T3 TMe o &
HE ggbo] AFalaly] AlRske 4080 9256+2.15%,
A58 89.28+1.86%, S0l 87.02+2.79%, 5h¥-ol
91.20+2.27%, 60%-0) 90.26+2.30%, 655l 90.15+2.59%,
T0%-) 87.63t255%, 7ol 87.32+246%F p<0.05
o] fejrom st a9E Byt Table 1, Fg. 2.
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Fig. 2. Effect of Morl Ramulus HL layer on the ratio of
mean blood pressure in rats (n=4)
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ZHEZ A3 ACE 4AA2) Norvase: Fo 3
20%-5E BT1#490%2 EFEaTTE veRlr) A
Zrsled, 30EAE 82.02+3.63%, 3R\ 77.57+3.26%
(p<0.0D9 Fo4S Yehdon, 80EdA 8404 =
463%2 dWste fralgdel gislem, Al A
dele A& o4 Bt 53 1208 77.02
3.00%HE= p<0.019] A&Holn v A )
Pstass R

2 CHClZ 10mg/kgs F93 FolMe Fo
I I5E7R @gto] A&ty 20EXE 9934+

T

rr

5 Jeidoh oA 6580 89.91+2.13%, 70
91.42+2.23%, 7580 90.17£2.71%, 9040 87.81+2.10
%2 p<0.059) oA de EYAsIERE Y
o} 1208REE 86.92:150%, 1505 86.71+0.68%,
1808l 84.33+1.73%, 21030l 82.22+1.30%, 240%-o]
84.17+1.40%, 27059 8649+1.45%, 3008 86.23+
147%% p<0.019] dig3] §24 e dLdstas
= Hol|thrl 33089 86.80+2.74%, 3608 8769+
2% E p<0.059] d4AstarE et Table 1,
Fig. 3).
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Fig. 3. Effect of Mori Ramulus CHCl; layer on the ratio of
mean biood pressure in rats (n=4)

2. Fxoll vl A

1) 83 Glucose et

Aol 8A glucose B2l 78004953 mg/dl ol
Hlsle]  gEFe 2018013298 mg/dEA 94
(p<0.00) e 5 HYoy FuXzorEw U
A gliclazide 978 8600800 mg/di, glibenclamide
BEAFL 97604925 mg/dlEA 72zt ulzTe| u)s)
o F4(E<0.06) v T EFE BRIk i
70% MeOH %% 100mg/ke(MRM 100) Foit&

111404956 mg/di, & CHCLZ 400mg/kg (MRC
400) BAFL 91.80+845 mg/dl, &k H0Z 100me/
ke (MRH 100), 400mg/kg (MRH 400) $oli-& 24z}
94.8049.02 mg/dl, 92.00£7.23 mg/dlE thze] Hs}
o FAAE<05) de A4 &3S Jehist
(Table 2, Fig. 4).

Table 2. Effect of Mori Ramulus, Gliclazide and
Glibenclamide on  Serum Glucose Level in Rats with
Diabetes induced by Streptozotocin

Group Dose (mg/ke, p.o.) No. of Animal Glu-PBS(S) (mg/dl)
Normal - 5 7800 + 953"
Control - 5 12180 £ 32.98
Gliclazide 40 35 86.00 + 8007
Glibenclamide B} 5 9760 £ 9.25°
100 5 11140 + 956"
MM 400 5 11500 + 620
100 5 13400 + 1347
MRC N
IRC 400 5 91.80 + 845
100 5 MU0 + 902
MRH 400 5 9200 + 723

a), indicates Mean+S.E.

# means p<0.05 compared to the normal
¥, means p<0.05 compared to the control
# means p<0.01 compared to the control.

120

Clu-FBS (ma/dL}
2 N
=1

Fig. 4. Effect of Mori Ramulus, gliclazide and glibenclamide on
serum  glucose level in rats with diabetes induced by
streptozotocin

The glucose value of gliclazide, glibenclamide, MRM 100, MRC 400,
MRH 100, and MRH 400 were all significantly (p<0.05) lower than that
of control.

2) A Creatinine &2

Aol A creatinine $#F1 0.48+0.03 mg/dl
o sk RS 0524002 ng/dEA FX|7} o7t
Aot frogde gtk dnxEdEs gzl
gliclazide o2 0481001 mg/dl, glibenclamide %
A 047+0.04 mg/dlZA] thZ=Tol] Mgt Fhe
AA £95 HPoY Fo9E ¢tk F# CHCL
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Table 3. Effect of Mori Ramulus, Oliclazide and
Glibenclamide on Serum Creatinine Level in Rats with
Diabetes induced by Streptozotocin

Table 4. Effect. of Mori Ramulus, Gliclazide and
Glibenclamide on serum BUN Level in Rats with Diabetes
induced hy Streptozotocin

Group Dose (na/ke, po.) No. of Animal Creatinine (mg/dl) Group Dose (me/ke, p.0.) No. of Animal BUN (mg/d])
Normal - 5 04820,03" Normal - 5 10.76+1.23"
Control - S 052:002 Control - 5 L6282
(liclazide 40 5 048001 Gliclazide 40 5 202846.38
Glibenclamide ] H 0.47:004 Glibenclamide 5 5 25464519
100 5 046+002 100 5 15.7242.45™
MRM 1 "
400 5 0514002 MRM 400 § 13484179
100 5 048002 10 Q) 21.90+341
MRC >
R 400 5 047+002%% MRC 400 5 10.70+0.78"
100 5 053+001 jles] 5 12721227
MRH
400 5 050003 MRH 400 5 17.10£1.79

a), indicates MeantSE.
% means p<0.01 compared to the control.

980

o
o

{4

Creatinine. (mg/dl}
2
&

Fig. . Effect of Mori Ramulus, giclazide and gibenciamide on
serum creatinine level in rats with diabetes induced by
streptozotocin.

% 400mg/kg (MRC 400) Fo3& 0471002 mg/d 2
gz Higte w9 {R3(E<00D Y= 44 &
FE JeERIY, 1 9 R BT A &3t
Uehtx] ekgtth (Table 3, Fig. 5).

3) 8 BUN &2t

Ao ¥4 BUN 32 10.76£1.23 mg/d o)
Blste] EFE 25.0642.82 mg/d ZAH H9A4
(p<0.05) A& ’z}% BYom FuXgoEg ¢
2 Gliclazide 9 #& 20A28i6.38 me/dl,
Glibenclamide $97L 25464519 ng/dl 24 g|&
<o ¥I5te Gliclazide F7& 4] A &3S
BEgoy #oad g%l®, Glibenclamide F4L
238 thzTd Blste $X)7h 4 FSEnh &
# 70% MeOH %ZE 100mg/ke (MRM 100) EF
7} 70% MeOH F#&% 400mg/ke (MRM 400) B3
2 42 1572 £ 245 mg/d T 1348 + 179 mg/dl, 5
# CHCl:Z 400mg/kg (MRC 400) B2 1070 *

a), indicates MeantSE,
* means p<0.05 compared to the control
wx, means p<GO1 compared to the contral

N ng
& G

&

BUN {mg/aL}

=3

@ o

Fig. 6. Effect of Mori Ramulus, gliclazide and glibenclamide on
serum  BUN level in rats with diabetes induced by
streptozotocin,

0.78 mg/dl, B H0Z 100me/ke (MRH 100) %<
e 247 1272 + 1.22 mg/di, 9200 + 7.23 ng/d E
diz27el viste w9 594 (p<0.0D) Ue 9A &
F}5 Ve, £ HO%F 400mg/ke (MRH 400)
Fo7e 1710 = 179 meg/d 2 2T} vlste #
A (p<0.05) UE dA EFHE JeEhAJT) (Table
4, Fig. 6).

4) €A Total Cholesterol &tk

ARl "A Total Cholesterol <1 93.00+861
ng/dl o) Hlgle] EFL 57801634 me/dl EA Q3]
 FA7F 2ol $oA(p<0.05) v o] A%
o} guxgEZ 48A Gliclazide 912 83.00
+15.09 mg/dl 2A 238 dlxFd vlstd fo4
p<0.05) A F71sHHTh & 70% MeOH F2E
100mg/ks Fo (MRM 10003 400meg/ke (MRM
400) B 247} 79604965 me/dl, 93.00£11.82 mg/
d & &l vlE £249(p<0.09)90A F7Fstact
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Table 5. Effect of Mori  Ramulus,

with Diabetes induced by Streptozotocin

Gliclazide  and
Glibenclamide on Serum Total Cholesterol Level in Rats

Table 6 Effect of Mori Ramuus, Gliclazide and
Glibenctamide on Serum Triglyceride Level in Rats with
Diabetes induced by Streptozotocin

Group Dose (me/ke, p.o.) Nooof Animal  Tatal Cholesteroling/dl) Group Dose {mg/'ke, po} No. of Animal Trighveeride{mg/dl )
Normal - 5 9300861 Normal - 3 328025027
Controf - 3 ST8046.34 Control - 5 BT
Gliclazide 40 5 8300415007 Gliclazide 40 5
Glibenclarnide 5 3 65801546 Glibenclamide 5 5
100 ) 609,65 100 5
MRM ARN
400 8] 30081182 MM 400 5
100 060378 5 I *.%Al
MRC ? )01') 3?& MEC 100 f 350 b
40 i B0.6046.74 400 5 35202311
5 3 5 2920
MRH 100 : 13.0014.99' AR 100 5 320668
400 ) 87.60+6.5% 400 5 2520201

a), indicates Mean+S.E.,
* means p<0.05 compared 10 the control
s means p<0.01 compared to the control

5

8

]

Total cholestero! {mgfdl}
&

Fig. 7. Effect of Mori Ramulus, gliclazide and glibenclamide on
serum total cholesterol level in rats with diabetes induced by
streptozotocin,

## CHCLE 100mg/ke (MRCIOFHTL 9060
378 mg/d 2 fizwol HE wl$ HolA siA
(p<0.01) S718kdeh &4 CHCLZ 400mg/ke (MRC
400) FoTd B8 HO0E 100mg/ke (MRH 100) %
oL 247 86601674 me/dl, 73.0024.9 mg/d 2
Ato] itk &M HO0E 400mg/ke (MRH 400) % -
e 87604699 mg/dlE wlET] wlE 94
(p<0.05) A E7Fet9itTable 5, Fig. 7).

5) A& Trigyceride &2t

AT €A Triglyceride 8¢ 32.8045.02 me/
diel wiste} thade 3580743 me/dEA 2 F
7Ftg ot fode glolen, SusEe 4Y
A Gliclazide o472 23.00£11.09 mg/dl 24 iz
o Bl $-ojade) AL, Glibenclamide Fof
&+ 17405796 mg/d 2 594 (p<0.05) A Z4sY
th &K 70% MeOH %8 100m/kg 9T

), indicates MeantS.E.
= means p<G05 compared to the control

TG {rng/dil
- B e

Fig. 8. Effect of Mori Ramulus, giclazide and glibenclamide on
serum triglyceride level in rats with diabetes induced by
streptozotocin

(MRM 100)°] 840299 mg/d 2 ‘\QFQ}\-](Q<O.O5) 2
A 7@AAEFHoY B 70% MeOH F2E 400me/ke
(MRM 400}, £#% CHCLF 100mg/kg (MRC 100), %
# CHCliZ 400mg/ke (MRC 400), # HO0% 100
mg/keg (MRH 100), £t H.05 40mg/ke (MRH
&00) B 242}y 28004629 mg/dl, 13.80+3.15 mg/

1, 35204311 mg/dl, 20204668 mg/dl, 25204201
mg/ d B izl viste] AT F4e §
ArHTable 6, Fig. ).

6) & Insulin &e
A Insulin < 3.69+0.51 mg/dlof
Hisle] tF72 6.2620.17 mg/dl E}ﬂ % f9A
p<0.0l) U= AeS LYoH e dER ¢
A4 Gliclazide AT 25310, 20 mg/d SEAM T
ol Wlaf Setd] fA(p<0.001) de LAERE
B9k Glibenclamided 516 + 256 mg/d & §-2]

o
0%
=y
o
o
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Table 7. Effect of Mori Ramulus, Gliclazide and Glibenclamide
on Serum Insulin Level in Rats with Diabetes induced by
Streptozotocin

Group Dose (me/ke, po.} No. of Atimal

" Insulin (me/d)
Normal - 5 369:0,5"
Control - 5 6.26:0.17"
Gliclazide 40 5 263:0.20™°
Glibenclamide 5 5 516256
100 5 4934129
400 5 4565121
. 100 5 378143
MRC 400 5 429:083
100 5 3.38:069"
400 5 304069

a), indicates MeantSE.

* means p<005 compared to the control

wx means p<0.01 compared t to the control
==k means p<0.001 compared to the control.

Ingulin (modd)

Fig. 9. Effect of Mori Ramulus, gliclazide and ghbenclamide on insulin
level in rats with diabetes induced by streptozotocin.

A de HErt gded, £ 0% MeOH 55
100mg/ke o1 (MRM 100), £t 70% MeOH F%
& 400mg/ke T4 (MRM 400), & CHCLZ 100
mg/kg FAF (MRC 10002 Ztzt 493+129 me/dl,
456+1.21 mg/dl, 378143 mg/dl Z & F2)Ado] UK
oy, &tk CHCh% 400mg/ke (MRC 400) Ho33}
£ H0% 100mg/ke (MRH 100) $4F& 2p244.29
t 063 ng/d3 3.38+0.69 mg/d B hETo wls) &
A p<OB)UE A4S Btk £ HO0Z 400me/
ke (MRH 400) 5978 304+068 mg/d 22X thZET
of vla] F94(p<0.05) 5 24 E3E JehiY
(Table 7, Fig. 9).
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(BT 2 WMEERERAA BT FeZ AR
He, $vete] Aol YA £¥ste 1 &
£HY7 Yo O F RE ROV} <EEREE>
o2RE 7|AHe} AMEEY 3, FHE <KBIA
E> HZE JEE oY BL FEEH FAHA
o, RiE I gl BEE B oE P,
EE 5 Af AEHE He dE 1 5%
o thEt A4¥H #rp) "asitn Astd B A7
g sk

o AB Y] 53 Asel AARE, H7s
B A48 S o8t S EiEL, PR 59
w3714 A%} g7 R 22 U2uA 8o
Wy Hert FA3 ZUREln ok 2w #Ae
A9 1 S HYs E3) doju Hed BEE
@ A% HIREE IR TES 593
B Aghe] B Wiwrt Eor P o3t Ap
4219] 70~80%F ol&d FHFo] AR Yof”
oo me} Aty Fixe] ot P XNEE AT oFE
o} A77} ol MaPH T gtk

B d7o] RRARdME G4 dRYER A
ACE 9A4A12) Norvasc 2 mg'ke T Norvase)d £
# 70% MeOH 100 me/ke FZ(MRM), % H:0
= 100 mg/kg FH(MRH), &4 CHCl; ¥ 100 mg/
ke FOFMRC)LE o] e EF3UY &
AA7 Norvascel] ¥l8 Fige] E¢p7dst axrt o
SRA Ris HOFH  CHCLEAIAM #el4 9
B 8etads Jebged 3 CHCLE H$
Atk RHE YA BE B 2o A
o & HO%E 100me/kgd FOF FolAe o F
By o] Zalsty] Alele] 408 92.56+2.15%,
4580 89.28+1.86%, 50%Eo] 87.02+2.79%, 5So¥-cl
91.20£2.27%, 60E-9] 90.2642.3%, 6580 90.15+259
%, TOEO| 87.63t255%, ToEo] 87.32+246%E
p<0.059) FoAer dobst £ HYok

9 Fro] tigk AdFeMe FHe T0% MeOH
22870 10 B3E¢] HO0&% CHCL F2ES
STZog2 Burl F58 ko] 593y g
EHE Yolrud stk STZY Hrnfd zge
et 2A deoxyglucose F-E9 28 #F B-AE
o Mezoz My B3y} FAL I pitrosourea
FRd 28 AEEAo] HAF= AoE YHA U
e, ol A 18 2=d d7E 8 FEREY

W oopet 2% Pl Bole ded Rl
BE FAKE AR Frrl 425 Glucose,

Triglyceride, Total cholesterolo] 438l5, n¥F&
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% creatine™ BUN2 A4S S3iA

oY, b STZE 879 Bo) FAlsld @
Sl BHE 0% MeOH Zz"# 9] B
CHCl; #EE3 0O o2 UT9 100mg/ke,
A0mg/kg2] FEE DU AR £ 8F 29 glucose,
creatinine, BUN, total cholesterol, triglyceride, insulin
TS S

4 glucose TEE 2T MRM 100 F4T,
MRC 400 F4it, MRH 100, MRH 400 Foito] o
Ztol] Blgte] {2 ((p<0n) U Fd a9E o
RS

A creatinine TS tZE2F) HlE| MRC 400
Fojifo] tjETe) wisked wig H24(p<0.01) e
a4 238 JERRICh

¥4 BUN ke dizFo siste] MRM 100 ¥
7% MRM 400 597 MRC 400 F49F,
MRH 100 Fojito] ujziol t‘lé}“‘i i el
(p<O0L) = 4 23E YeEpi9n

¥2] Total cholesterol o AT 9300+861mg/
dolx tﬁ%{r}& 5780:6.34 mg/d R 72813t MRC
100 “‘T‘Oq EH_:_ Oﬂ H]%ﬂ “H"‘%" ”TT«% o Mﬂ](pﬁ().()l)
T?"}O}%P}. MRH 400 S97& 760469 ne/dlZ o
Z7-o) ¥is)] FA(p<0.0m) A F718K

g2 Triglyceride ##& MRM 1000] thza-ol
vl oA (p<0.05) UA BAF

A insulin L 2T VE Gliclazide
aAFo] diehs] F94(p000D) e H2ENE
Fh MRH 400 o2 diZstol v o$ {2
Ap<00D) sle HAEARE VeI

2 49 ﬁﬂr Z#H 9 HerEFE2E(MeOH)S
} At giglend, BIL0) #3

OR-RE] TOE7LA] p<0.059] &
%‘7&6} ;ZUJ«% vellor, F22XE
(CHCl) #8E2 718 94 Je g dstads
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