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# E:BHH HITBEHRSEFNHEESHEELY LR (Cu, Zn superoxide dismutase, SOD1)-G93A R ¥
45 M WAL (amyotrophic lateral sclerosis, ALS) MNRMIEITFEM. Hik BT NEMALENE MEBER
FHIF X SOD1-G93A R ALS MR EKE H AEFHE.EH B EMAHLTHRELENER. &R BE
BMEEH (61.1111.0) 0 (185.64+18.7) mg/(kg - d) ZE/MB B 70d HFHBLBHERT B HEK SODI-
G93A 2878 ALS /MRAYA B 11. 4 0 9. 4 d BT R REE W ; FE (61.1111.0) mg/(kg « d) H/PRE
MAHBBTFTREZENIERBKRE, SHBAREEREE (P<0.05).120d At L2~5 AR K BRERTAS
R ATHHZTHYEZETF SODI-GI3A s HA (P<0.05), EBEHNMBTHENNEREREKFE. &t
BEREEHF N SODI-GI3A EEHEF/PREFHHETEEARPIEM. RERK/DBA LR,
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Therapeutic potential of madecassoside in transgenic mice of amyotrophic lateral sclerosis
LIU Ying-ju'?, KOBAYASHI Yuta?, LI Song-hua®*, GAO Li-jia'
(1. Department of Pharmacology, Chongging University of Medical Science, Chongqing 400016, China;
2. Centre for Integrated Research in Science, Shimane University, Izumo 693-8501, Japan)

Abstract: Objective To investigate the therapeutic potential of madecassoside in mice expressing a
mutant human Cu, Zn superoxide dismutase (SOD1)-G93A linked to human amyotrophic lateral sclerosis
(ALS). Methods Effects of madecassoside on onset of clinical disease, survival of mice, decline of motor
function, and motor neuron (MN) degeneration were observed by behavioral analysis and histological eva-
luation. Results Madecassoside (61.1411.0) and (185.6+18.7) mg/(kg * d) ig administration, begin-
ning at 70 d of age until death, prolonged survival of SOD1-G93A ALS mice by 11. 4 and 9. 4 d, respec-
tively (P<C0.05), but did not delay the onset of disease. Madecassoside (61.1£11.0) mg/(kg « d) de-
creased significantly the decline of motor strength of SOD1-G93A ALS mice during the slower declining
stage until end-stage of disease (P<C0.05). Histological evaluation of the lumbar spinal cord revealed that
madecassoside treatment prevented the pathological changes typical of the transgenic disease model at 120
d of age. Average MN counts per section in the lumbar spinal cord in madecassoside-treated animals were
significant more than these of untreated SOD1-G93A ALS mice (P<C0. 05). Nissl bodies were found in cy-
toplasm of more motor neurons. Conclusion Madecassoside could protect motor neuron degeneration and
increase the longevity of SOD1-G93A ALS mice.
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RIER N RBBZEH ARG, U EHRBERA
EEUREN ALS F—EWRITEH. RERSEH
(madecassoside) REFE=@ 2 HF MW T EFBER
NZ— LB UANFFHE MY EALE (Cu, Zn
superoxide dismutase, SOD1)-G93A A # X H
INBCREB N &R, FWITH ST ALS #IEITER . I
RIRIT ALS ZY1R BLAKHE .
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1.1 #ARAER . BEASEFBRAT AEWNRA
HYFRARAR, FETH 95% . DNA REUKH
&1 PCR A7 & X5 ¥W B % E Biotronics A H] .
1.2 3% :B6SJL-TgN (SOD1-G93A) 1 Gur MH:
NRFIEF R B6SIL F1 MEE/NR M H Jackson
LB % (Bar Harbor, ME)., /NRRIZETE 12 h 4756
BRXEHENGRELIREY. IARERBRYEHE
H A SRR R S B 3 W O A S I AT

1.3 1)(%5 ¥ (Rotarod) 3 Colombus {{#8 /2
#4 7= ,PCR mmmxmsé@mwwyt

2 Ak

2.1 B6SJL-TgN (SOD1-G93A) 1 Gur /MR %
B 7% %k . B6SJL-TgN (SOD1-G93A) 1 Gur HE#E /)
R 5 X, it 60d B FF 85 B6SIL F1 MEdEE R/
Rk 1 8 3 M., FHR/ARBTERER DNA (&
# & EK), fm SOD1 5| ¥ 5-CATCAGCCC-
TAATCCATCTGA-3' # 5'-CGCGACTAACAA-
TCAAAGTGA-3' £ PCR 30 NMEH T ¥, B8 &
200~300 bp [E]#9 SOD1 ZEH&H#. WIKX SOD1
REERE /PR

2.2 FTHFRE % SCRIRGE BT B B E
¥REMN E (60 Hz/min, ®90 mm),ig® /MR LF
BEFTHHE. BrtESER/ARNE 3 K]
MARREHELFREREKN 1 KRB/NRIES )
#8, et K F 180 s WA IR W 5E , % 180 s i E.
% 348 SOD1 EERZE/BM B 60 d ik A
BRWEssTheE, UES 4 XNEWME 1 REE
FET-.

2.3 HRITSR

2.3.1 K444 348 SOD1 EHEEL/NRH &
70 d BHEE ST RBIE S BEVLE /NR A R 3 A, &4
Bl ALS Xt B4, WEEE  REREEHE /A
BRI H AR BIGIT A, 43 H 5 AH BLRE R AT ) s 55
R’ T SOD1 RAFE ) B6SIL £/ Bt 4 , 17
EEEAR. B4 26 H EELE,

2.3.2 WA -BEMETETRSIE AIN-93G

R BIBEZG 0.4 UPFIRA) M 1.2 g/kg (K
FEA) FHREAM. PRBR 70 NFRINAETE
mBkENEE T E/DR 60~80 d B HREE/NR
BRNEN R DBEEMHTRANRKSE
BAMNEETFERAIRES (61.11+11.0) M
(185.6+18.7) mg/(kg * d),
2.3.3 R E] FIAE AR ) - 24/ B R B b ROy
TR 43¢ Y o W S e U B AER 3096 A o A S A LT R
&, #8112 3hTh BRI 2 1L A IR 88 /N WA B A G 7R B
BE/NEM R e E . 4/0 BANENME B8 8 B
30 s ANHEBHIE K 4 o ek 51 SR o BE 7™ o Rk 3k
BB E A /D RIFE TR AL . MR AR
o 16 9 /1N BB A FE D
2.3.4 HHEEHWETHE - EHR 1204, &
HARFBAR 6 R RS, 4% ERPBBERR
R (0.1 mol/L) LEFRMEMREE, | L2~5 #
B, AEaE, L 8 K (10 pm) fERREA,
HETMEHMEABIMETHSH B8
KO R B BGHT .
2.4 itk . RA PQMS EEF KM HAT ¢
RE (FALESE MyEsT (BHER).
3 &%
3.1 BRERFEETFEK SODI-GI3A /j\gagﬁﬁ
6] : SOD1-G93A x B4l/NRZE H #¢ 113 d AR/
FER R PR E Y (137.8+2.5) d. %
REEERMABHAEDR 70 d BEFFRBZ, XD
B & % B (8] B A6 R i, 1EL BB B 8 S 4K /) B B A A
[, /70 B 4 39 A FF i ) O (149.24+3.0) d
(P<0.0L), KM BAN (147.21+3.4) d (P
0.05), W% 1. B6SJL {@ B/ B i FRAE AR , 4 7 if
F7ZE 1L L. ERFAEESHHEENHA 1 R
NEMBEREET R DABBITFARESE 2 b
Rk,
F1 REVUTEENHER SOD1-GI3A MRER
HEMEEREOKE +s)
Table 1 Effects of madecassoside on onset
of clinical disease and survival time

of TgN (SOD1-G93A) mice (x=+s)

a9 A R/ HH/R REME/  LHRE/ AFEE
(mg kg™ -d~1) B4 % d d 330
SODI-G93A #E - 9 10 1127+3.5 137.8+2.5 -
BEBEESF  6L1+1.0 8 10 113.3+2.6 149.243.0** 114
185.6+18.7 8 10 112.044.0 147.2+3.4* . 9.4

5 SOD1-G93A % A #: * P<0.05 **P<0.01
*P<0.05 **P<0.01 vs SOD1-G93A control group
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3.2 REBMFEFESE SODI-GI3A /MNRIBEFIH
BE B 1% : SOD1-G93A /) KUiE 3 T BB B K 2 0 B3 B
B RREUAREREAEESIN S EZETRESR
SRS, BEMTERE IR A GE ILILS m bk
f&.EhRBAEN S RBERHBREZER/DRIE
HMBHREE, S RA LB ERBE (P<0.05),
A1,
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Fig.1 Effect of madecassoside on motor function

of SOD1-G93A mice (x+s, n=18—19)
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3.3 BEMFEFER SODI-GI3A /MREME
B 2074 ¥ . B6SIL RN B/NR 120 d B L2~
5 AT ATEHERIAAE (22.011.8) MEsh#
LT, APEPERBBERE, BEEL. KBITH
SOD1-G93A /MR 120 d B} L2~5 B 4ERT A3
ZTHBELS, FHEKD A (8.311.4) 1N, 411
GEHESE/D AREPRRENK BEREHET
KARBHAEBH BRI B HETHLH H
(12.242.5) # (14.34+2.3) A, S5RGBT H LK
ERBE (P<0.05),HAMEKRE /N, AEEF R
K&, LA 2.
4 itig

ALBEREWIEHZREREEF X SOD1-
G93A NEMBITIER., XRERBRARERER
# (61.14+11.0) F (185.6418.7) mg/(kg * d)
TEAERATH (70 ) FIHRHAEHE/DRILL, BT
K ALS ME M AR HE 11.4 1 9.4 d, F &
(61.14+11.0) mg/(kg + d) A/ NRENHZE T
MR RER, SHBAKEREE (P
0.05),120d B L2~5 RE Y i B BR T 415 58
MAZHMHETHEYWE® FSODI-GI3A/MK

e
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A-EX 4 BSODI-GBA 4 C.D-RAHNEBEEREHYM
A-normal control group B-SOD1-G93A group C, D-large and small dose of madecassoside group

M2 MR 120d HEMERNARDA (n=6)
Fig. 2 Histological evaluation of 120-day-old lumbar spinal cord in mice (n=6)

(P<0.05), ZHGEFH WA TTIE P e Rk FF
. ULERZWRBEHEEE N SOD1-GI3A /h
REsiETH R ER, AR E/DEE32
B, S A Fr B[] oL B 0 B 41 R I IR S5 0 PR B
BEER, UARGAREIERER R, AT
BRNMHEBEREARETRAEN, REZ/NR XK
ERRESR. PRBRAEMEREHEERES
R, TR FRRAXABLADPRBEA/DAE
AERRAE, XTERHTAANBALAY MRS
KoERRRE MW TR NHERERST
FIBAMBR, MT/HE— L EAE PO BETELE.

ALS REFBREMZXEMHMHIE X, b7
WEAERERA L RAERE. ZEHE ALS BE£H

BMEHER,20% MR ARH T SOD1 ®#%, HFId
RAMREBEREE 90 B, YREHK SOD1 #FH
ER/PRLEREN,5IR/NRFTEESHIHET
A ¥, 35 A M R A R AR B AR AETY . SOD1-
G93A RAHER/MRAEMEHRKR LBFEHMTE
f ALS ShE R, NRAEMLESE 3~4 MA LA
B EWINAEARRL. T ALS KRN K
EERHEZERNT. 25 5 -AYREFEER
BEHYR. DRTHFR 2R A Y4EYT SOD1 4+
BWALS AR ERNPRRGETER . FEBR. %
H# & E 1 gabapentin ¥ AREEE K SOD-GI3A /h
MM E., FDA #tHEFHEFERNE—ZY
Riluzole (A& BFEHH) th RAEFE K SOD1-GI3A
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/NRB AR | 10~15 d, T X & % B B X &
WU, FLRERBRBEREET RS BEED
RARBEEERDEEFN 10d £6,XER—F
REMEL ARSEARERIIUEBX 24
K.AWRFEE  ARAUEH-SRRAFEHLITEN
BIT ALS MM 2T RRNZEY .
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ARERER" B MR
MR RE AHLGAEDEDEREHERE, IH M 221116

W E.Bp Y MBROEPELBEASE (TFRD) &84 1 HPLC 82 ¥ ik, it TFRD & 24 ift # % iIE % /h
BAKEREMNER, % HPLC BME/DRARK ig ALEARNE A DHERE MTT IBMEK ig 8%
FatmEER/DREKEAEME NK 5 LAK A GEEANBERA RO TR S BN AR B
HEW, &R 9K ig TFRD /525 EE7E 20~ 30 min A BBk ; TFRD -& 25 1l 7% 85 02 5 4 ik 02 20 34 4, 34
NK 1 LAK Ffa G150, MEMEEmAmMAEmeES. 4 TFRD A4 MEBNRER /D RAKEEIIE.
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Effect of serum containing total flavonoids from roots of Daphne genkwa
on cell immunity in mice
GAO Xiao-wen, ZHENG Wei-fa, PENG Ye-cheng
(Key Laboratory for Biotechnology on Medicinal Plants of Jiangsu Province,
Xuzhou Normal University, Xuzhou 221116, China)

Abstract: Objective

To establish HPLC method for assaying total flavonoids from the roots of

Daphne genkwa (TFRD) in serum of mice and to elucidate the effect of mice serum containing TFRD on

cell immunity in mice. Methods

TFRD Concentration in serum was determined from the mice received

single ig TFRD at certain time intervals using HPLC method. The effects of TFRD serum on lymphocyte

proliferation, killing activities of NK and LLAK cell, and phagocytic activity of macrophage were detected

by MTT method. Results

TFRD in serum reached its highest concentration in 20—30 min after ig admi-

nistration. TFRD-containing serum significantly improved the proliferation of lymphocyte, enhanced the
killing activities of NK and LAK cells, and enforced the phagocytic activity of macrophage. Conclusion
TFRD-containing serum is an effective agents for enhancing cell immunity in mice.
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