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% & £ & S4mM HEKZ  Grisar ]JM*

(B=FEERFEMIMPGREHTE) 630038

B E AHARARREERAGRE, WET A EEK E~Vit E)F R Y MDL 74405(0. 2,1,
5 mg/kg, SEHBEDIRAERBHIT 2. R R I, MDL 74405 (B9 B REAC MK, B T . 00 /N A S
R EAL P B (MDA KT, MR B R I A SRR, 8 84 E PO A & Z AL S5 I (PaCOD T RE,
BE R AR, HYT At Vit E 7, 75 MDL 74405 3R K& R B i B E R B REKEH X,

X7 AR E/RUMATEY BRER R BAK

GE%S%ES R644;R977. 25

B A 345 (Inhalation injury) 3 F IR 38 $
BEERT . HNUAHHREZR, A8 hES 5K
i REM AR, HEESREAHFHAS BRI
W N 51 B B R A A R 1R T AR Y. MDL
74405((S)-(-)-3,4-dihydro-6-hydroxy-N,N,N, 2,5,
7, 8-heptamethyl-2H-1-benzopyran-2-ethanaminium)
R4EE R EVit EYWIE &4, (KL EIE W R A HE
RERSEAY BEAEFEOMEODOEREEHE
(- OHDHY{E T, it Vit E HiRY, HitHM
WRML A M. MDL 74405 R BER EE B HERTEY
KR AR K TS REA ARG B, 4
BF SR ALK R B WA HERY, % 25 MDL 74405 #9577
A BETF #— L P EAL R ERAN G P AIET7
YER 3 A3k R FT IR I 2540 .

1 HHE5FE

112 B Wistar KB, M H &2, 200~ 250 g, # ML 4 R TE
HIBH(n =8), HEXMNBH(n =24, BIFERE/G 6.12 #0 24
h #1),MDL 74405 {8IT A (n =40, 0 IEL F MDL 74405 1
mg - kg VU5 6.12 41 24 h 21, BRE5F MDL 74405 0.2 mg *
ke "M 5mg - kg 'S5 6 h #H) K Vit E R EA (v =40,
BIEHT VILE 1mg kg 'Ja 6,12 f1 24 h 4, R T Vit

F1 MDL 74405 ¥ {HAE Pa0,.PaCO, ¥R M)

E 0.2mg kg ' 5mg kg 'J5 6 h ). TP HHRET
—HHYRRBENEERNREY. REFRARDYEEBEN
HHRME 4 min GRS, EZKPEHBIFR 3 min FHRAEH
WML EENR 2 K,BIERA 12 min, BHH 150 g THRAE
B0 30 ml RS ARLL B EA AR ERIFE S8L2CRHE.
A5 10 min, KR ZHHEBERBESE, AR HE
4 A4 R ik B 69 MDL 74405 (¥ 38, 5 B Marion Merrell
Dow Research Institute Grisar 2 #2184t , HAE AL KB ED .
Vit EGHRL M BRI EG T B KZ RS S ERE KT
SEEAN BYREELAKEANEDN 50 u1/200 g KK 5453 F
g6 12 k24 h BRI UIRE L EHRREE—a, RE
BRI AT M S 43 57 (IL — 1303 B M K 4L, R ED, MR
B (MDA B & RiE L4 B /L& (SOD) &£ # 2™ . ]
SERMASTREAREFREOCH B . L R/MNEA
4,0 2 H MDA & & SOD i&1E.

2 #R
2.1 MDL 74405 *} # 4% X & Pa0,.PaCO, ¢) ¥ -k

# 1 RKREGE B ESHKML PaO, B E TREA2 h f
24 h &, P <0.01),PaCO, M B FHIN(6~24 h, P <0.05);
£ F MDL 74405, 7] # 43 i¥ § PaO, # T k&, PaCO, #) # &
ST, UHE 12h BAHHB (P <0.05); EHEH
Vit E 5[ TR PaO, BEEF (HEXEFHE (P >0. 05,5
PaCO, W Ftmth K #] B B EH .

Tab 1 The effects of MDL 74405 on the changes of PaQ; and PaCO; in inhalation injury rats (kPa, n =8, 7 + s)

PaO, PaCO,
Groups
before after injury before after injury
injury 6h 12 h 24 b injury 6h 12h 24 b
Control 10.4+1.6 8.3%2.3 6.5+£1.5°° 6.3%£1.4"" 6.61+1.2 8.44+1.2° 8.7t1.6" 8.9+1.7"
MDL 74405 (1 mg + kg™ ', i.t.) — 9.7+2.2 9.3+2.6% 7.8x1.1" "+ - 7.44+2.1 6.4+1.5" 7.5+1.7
VitE (1mge kg ', i) — 8.7+1.2° 7.6t1.4°° 7.3x£1.1°° - 8.3+1.2° 8.24+1.3°* 8.3+1.1°

* P <C0.05, *x P <C0.01 vs the normal control; <+ P <C0.05 vs the injured control; # P <{0.05 vs the MDL 74405 treated
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2.2 MDL 744053 545 X & £ % MDA &% & SOD
X 2GRk A
FeRKREA)E, M MDA K AR, U6 h BECP
<C0.01);MDL 74405#01 Vit E BB A % > MDA 8% TRk,
HENEKEELHEE MK SOD FHEERGE24h M, 1
B @ % ¥ ,MDL 74405f1 Vit E 3 SOD 15 #Eth 0 B .
2.3 MDL 744053 & 45 X & LAY B2 8 MDA K- 4%
EA
F3AREAGIG24 b 3L B8 B O NE S BEEE MDA K
¥ B AR (P <0.05~0.01), % F MDL 7440538%7 /& , MDA
KB B kit AR 2 K TRE, LU Of M MDA KFTF
FEJE B FE (P <0.05~0.01);1 mg/kg Vit E T REMK/NEHA
1 MDA K12 h f124 h &, P <<0.05) AR X Bt BF . O % B
BEALRBE(P >0.09; ¥FERINRAS mg/ke, A[HHIS6
h KB & /Mg MDA KF TR 5 Vic E A ,MDL 744050%

K& HR MDA KEEEAEH R (P <0.05~0.01),

804

MDA nmol/ml

ME T RAME MDL 7440550 Vit E X856 h S M
X MDA g2

Fig The effects of MDL 74405 and Vit E at different
concentrations on the level of plasma MDA in in-
jured rats after 6 hours.
nmol/ml, n =8, T + 5. * » P <{0.01 wvs the
normal control (NC); + 4 P <{0. 01 wvs the in-
jured control (IC).

F2 MDL 74405 {HAR M3 MDA KT R SOD ;EMEHI R0
Tab 2 The effects of MDL 74405 on the changes of MDA level and SOD activity in plasma of inhalation injury rats

(n=8,T%s)
MDA level (nmol-ml~") SOD activity (u+eml™1)
Groups
before after injury before after injury
injury 6h 12h 24 h injury 6 h 12h 24 h
Control 44.9+2.6 59.14+5.5"" 50.4+5.8 52.3%+12.3 60.71+4.4 60.9+4.0 56.2+2.1 57.54+4.4
MDL 74405 (1 mg-kg™', i.t.) - 46.8+8.1"" 45.4%7.9 40.6+9.9 - 61.54+5.3 58.5+4.2 57.8+5.2
VitE (1 mgekg ', i.t.) - 50.31+4.1"" 48.9+3.0 50.213.6 - 60.31+2.7 59.7+2.3 59.54+2.3

* %« P <{0.01 wvs the normal control; ++ P <{0.01 wvs the injured control

3 MDL 74405 B Hk R LI 2E MDA AT 5 RS0

Tab 3 The effects of MDL 74405 on the changes of MDA level in lungs, livers, hearts and intestina from inhalation injury

rats (nmol/mg protein, n =8, 7 + 5)

Groups Time (h) Lung Liver Heart Intestine
Normal control 4.4+1.2 5.3£1.8 4.1£1.1 3.0%0.9
Injured control 6 7.0t£1.4°° 8.1t2.1" 7.6+1.3"° 6.6+1.2°°
12 7.6L£2.0°° 8.8+1.5°" 8.8t1.4°" 7.3+1.1°°
24 6.1+1.5°° 9.1+£1.8*" 7.3+2.2°" 7.1+£1.3°°
MDL 74405 treated (1 mg-kg™!, i.1.) 6 5.0+£1. 47 5.440.777 5.9%x1.2*~ 5.6t1.5*°
12 6.4x£1.0*" 5.1+1.07" 7.1+1.4° " 6.5+1.9°°
24 4.9%+1. 37 6.2+0.77+ 5.2£1.6 5.3%1.5°°~
Vit E treated (1 mg-kg™ ', i.1.) 6 6.641.0°" 7.1+1.3%* 7.4%£1.5° " 5.7+£1.3*°
12 6.8+0.7°" 7.340.6%*% 7.54+0.6"" 5.94£0.7°*~
24 6.64+0.5°"° 7.3+0.9 7.240.5 %% 5.6+0.5°°~

* P <C0.05, * *» P <C0.01 wvs the normal control; + P <C0.05, ++ P <0.01 ws the injured control; # P <0.05, # #

P <{0.01 wvs the MDL 74405 treated
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Tab 4 The effects of MDL 74405 and Vit E at different concentrations on the level of MDA in lungs, livers, hearts and in-

testina from inhalation injury rats after 6 hours (nmol/mg protein, n =8, T +5)

Groups mlg)ol::i‘ Lungs Livers Hearts Intestine
Normal control - 4.411.2 5.311.8 4.1+1.1 3.0+0.9
Injured control — 7.0+1.4"" 8.1+2.1° 7.6+1.3°" 6.6+1.2""
MDL 74405 0.2 6.4+0.9°" 6.010.9% 6.91+0.9" " 6.2+1.3"°

1.0 5.0%t1.4 5.440.7%F 5.9+1.2°* 5.6+1.5°"
5.0 4.14+0.27% 3.9£0.9% 5.2+1.4%F 3.5%+1.0%~
Vit E 0.2 6.8+0.9"" 7.94+1.1° %% 7.5+1.3°" 6.7+1.5""
1.0 6.611.0° "% 7.111.3%% 7.4%1.5°° 5.7+1.3° "
5.0 5.5+0.7° %% 6.6+0.6%*" 7.0£1.5°**% 5.04+0.9"* "%

* P <C0.05, * » P <C0.01 vs the normal control; + P <0.

P <0.01 wvs the MDL 74405 treated

2.4 MDL 744053t # 5 X £ LA B BESOD% M 6§ ¥ o
FRKREGE T ORDMEAHR SOD EHRRR
ETFRE, UM ROCHRARTREN S MDL 744053 Bt . BF .

*®5 MDL 74405%¥ 5K B k. FF .0 .20 55 SOD i 0 m

05, ++ P <C0.01 ‘vs the injured control; # P <0.05, # #

N Z SOD &4 R 0 B Ry, 3+ G AR SOD i A F &
YEE (12 h 5, P <0.05); Vit E 31 & R4 SOD i th T B
B,

Tab 5 The effects of MDL 74405 on the activity of SOD in lungs, livers, hearts and intestina from inhalation injury rats

(u/mg protein, n =8, T £ 5 )

Groups Time (h) Lung Liver Heart Intestine
Normal control 22.6+3.5 15.5+1.4 22.5+4.5 18.9%2.7
Injured control 6 15.9+2.7" 14.3+5.2 10.0+3.7° " 17.24+4.7
12 15.7+2.3° 14.9+2.2 12.6+3.3°° 11.1+4.3" "
24 15.7+4.7° 12.243.8° 16.0+4.5 16.6+3.5
MDL 74405 treated (1 mg-kg™', i.t.) 6 17.2+2.0°° 13.1%+2.9 11.54+1.9*" 16.9+5.8
12 13.6+2.1"" 13.8+1.5 17.2+3.5" " 12.241.4° "
24 15.5£5.1°° 16.3+3.7 16.6+3.4° 19.3+3.2
Vit E treated (1 mg-kg™', i.t.) 6 18.8+4.7 16.0+2.3 13.3+2.1°° 14.1£3.0° "
12 15.9+3.0° " 14.9+1.2 12.3+1.3° " #*% 15.9+3.2%
24 16.0+1.8° " 14.2+2.4 13.443.3° " 16.6+3.0

* P <0.05, * » P <C0.01 ws the normal control; + P <0.05, ++4 P <C0.01 wvs the injured control; # P <{0.05, # &

P <0.01 wvs the MDL 74405 treated
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HEKEREMRENE, BREEHIERE, 51N
IR RS R —B " EB5 510 min, ASERF
4 T MDL 74405, o] 81 B 20E M 69 PR R h BB,
PaO, 7+ ,PaCO, TR B A AR ERREEE R
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B4 & 7 £ 40 B L PR A 0 R B R Ak
400 R R TR RO BT B, o AR R AR MR A
MDL 744052 Vit E YK FE R4, BiE¥ 0 B f1 3
WEEM AR MED, KR#EGE, X+ MDA
KRN O NEFEAR MDA KFHHRE
BEAE, B LA ILAHA FHH/LEE SOD HFHNH
AEAEETR EHEEHES S THZRASIEN
WG ok, i B R A IR AR BR F R
RE W25 M HAREARNERENE.
MDL 74405 7] B & 3 %1 35 45 5 | &2 A% L 32 F0 Bl L BF . oO
/[N MDA 7K1 785, B RA S OB | FFF A A il B 9 £
R B, 48R MDL 74405552 A\ HE R 5 8915 B
EHBRAMEREREEHENEREXR BRX—1F
PR OB BF R B Bt AR S 4R 4, T 5 S L L B8 SOD
EHHEXX.
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o @S KM H A5, 5 10 3R &4 R MDA K
TR RE, (H3 MDL 7440589 € FB 55 , B L PR R ThAE &
BB %% Klein F AN RIEA RN 2HEESH
Vit E 37 RE Bie 3 O L8R I B /T 5 AR A 345, X
TMEESHEEMEESH VItE ZBBRAAARMKE
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Studies of the MDL 74405 effects on plasma and tissue MDA level after

inhalation injury in rats

Zhang Min, Wei Bin, Li Jinsheng, Zhang lezhi (Department of Pharmacology, Third Military Medical College,

Chongqing, 630038)

Abstract The therapeutic effects of an antioxidant, MDL 74405 ((8)-(-)-3,4-dihydro-6-hydroxy-N,N,

N,2,5, 7. 8-heptamethyl-2H-1-benzopyran-2-ethanaminium ), were observed in rats after severe smoke in-

halation injury. It was found that MDL 74405 could reduce the level of malodialdehyde in the plasma, the

lungs, the liver, the heart and the intestines of the injured rats significantly, alleviate the damages on the tra-

chea, and the lungs and improve the respiratory function showing an increase of PaQ, and a decrease of Pa-

CO;. The therapeutic effects of MDL 74405 on inhalation injury was more effective than those of vitamin E in

the same dosage since the former is an antioxidant and is hydrophilic.

Key words vitamin E/AA; {ree radicals; malondialdehyde; burns, inhalation; rat



