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Effects of L — tetrahydropalmatine on hemeoxygenase ~ 1 in cerebral tissue of rats and endogenous carbon
monoxide during global cerebral ischemia/reperfusion HAN Zun-yi, YANG Guang-tian. Department of
Emergency, Tongji Hospital, Tongji Medical College, Huazhong University of Science and Technology,
Wuhan 430030, Hubeis China

[Abstract] Objective: To observe the changes of hemeoxygenase —1 (HO - 1) activity in cerebral tissue,
carboxyhemoglobin (COHb) level in blood of rats during global cerebral ischemia/reperfusion (I/R) and the
influence of L - tetrahydropalmatine (L ~ THP) on them. Methods: Seventy-seven Sprague-Dawley (SD) rats
were randomly divided into sham -operated group (S group, n=7), I/R group (I group, n=35) and L - THP
treatment group (T group, n==35). Cerebral I/R model was reproduced in SD rats of I group and T group.
HO -1 activity, cyclic GMP (¢cGMP) in the brain and COHb in blood were evaluated respectively at 1, 3, 12,
24, and 48 hours after global cerebral I/R and compared to those of the S group. Results: () HO - 1 activity,
COHb content and cGMP level in I group increased as compared with those in S group after global cerebral I/R
(all P<20.01). @ HO -1 activity and COHb content of T group were significantly lower than those of I group
at 1, 12, 24, and 48 hours after cerebral I/R (all P<<0.01), at 3 hours they were slightly lower than those of
1 group, the difference being not significant; HO - 1 activities at all time points were higher than those of S
group(all P<C0.01); COHb contents at 24, 48 hours were slightly lower than those of S group, the difference
being not significant, and at all the other time points the COHb contents were higher than those of S group
Call P<20.01). ¢GMP level of T group was significantly lower than that of T group at all time points
(all P<C0.01), but higher than those of S group (all P<20.01). @Hematoxylin and ¢osin (HE) stain showed
that the number of surviving neurons in hippocampus CA1 region of I group was decreased at 3, 12, 24, and
48 hours after cerebral 1/R (all P<70.01), but there was no significant change at 1 hour. The number of
surviving neurons in T group was much higher than that in I group (P<20.01). Cenclusion; L. - THP could
decrease carbon monoxide content and ¢GMP level by inhibiting HO - 1 activity. The mechanism of neuro
protective effect of L - THP is via increasing the number of survival neurons and ameliorating the I/R injury.
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kAT GEFESTF. OO EKE LR (hemeoxy-
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(cGMP) it G B ) & i L0 B 2 K% 3R 41
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(THIH 35 R, P IHA. THXNED R 1.3.12,24
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A 51F 1.3.12.24 1 48 h MG Bi4LFE , By et i <7 B
BN BIEES TR E (WI01518)

ERAEH 4506 H L BH2 , W BFITAE ST, M BECBE I S 5 0 26
Al 55 W R 5T

&AM 1971 ), B UMD, BRI , £RET,

WA M4 EH (COHD) & B, 3 8 EMiF 1/3 Kk
I B 2z ) Ok B BR 4 124 100 mg i £ N 4H 1S
¥, 8F HO -1 MM cGMP KFH R FE ; [ R
RKEAFHN  HBEREEHE AWK ATRED
AT H AR R HE) R A IERET A
1.3.4 COZERMMENE.ZMIUMMAITE, K
PR &, A4 m+ COHb i H A F L #E R K
# CO HyK¥F.
1.3.5 HO -1 &AW E™ R HO - 1 7T H#
I 40K A R BHLL R #1 CO ay FR2E, 8 o W58 A R
IO7 %y R RE AT 3 A9 A LB FT R Bk HO - 1 935 4%,
HO -1 &R BN/ I EERES AR
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“7T¥A .
1.4 WEALB R Gt ot - S48 A SPSS 13. 0 8k f4:
AALE . FHABBEUHELIREE GO RR R
t KB, P<<0.05 AERALIHTFEX.
2 5 R
2.1 FHARHALSHO-1 FEHMELGE D .14
HO -1 /5% 1 h BIiAH 4,3 h B&IK, LEZH A
.8 48 h BREHE, FHEASSHRUERER
WAEBEWE P H<<0.01), THFAE1.12,24 M 48 h
WBERTIAWP ¥<0.01),3 h KT 1 4,
BEFLBEEP>0.05); FMMEANBETF S 4
(P #<0.01),
®1 MR/ ENEEREREXEER
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Table 1 Changes of HO - 1 activity in brain tissue
of each group at different time points

(x+¢,m=7) nmol » mg™' « h™!

f/5 1h . 3h 12h 24h 48h

T4 18.622£0.59*  0.8810.28* 10.2040.53* 15, 55+0.48* 17.23+1.40"
TH12.0520.78" 4 8,0741.23% 7.34£0.42* 4 6.3340.62%2 7.3410.68° 2

E:SHHO-1 X5.7140.50)nmol * mg=! +h 1, 5 S #H ik
B0 P<0.01; 5 T4 FIA (A] &K b4 A P<C0. 01

2.2 ##H4M COHb R4k (5 2): £ M1COHb

RIZEAEMITF HO - 1 FHdkmaEdk, THZE 1 h &%

¥ ,3 h B f, LIS ZEH AR 7E 48 h AR 4, &0
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£2 Mkh/BAEERAEAMEAREEALSED COHb $RTEL (xts,n=T7)
Table 2 Changes of COHb level in blood in brain tissue of each group at different time points(xx*s,n=17)

4 3 1h 3h

12 h 24 h 48 h

14 (73.46+0.72)% * (55.68+1.02) %"
T#H (57,511,910 %+ (51,4242, 36)% "

(56.90+4.09) % *
(44.52+5.12)% 8

(65.461+2.12)%*
(38,10k2.52) %4

(71.84+1.92)%*
(37.00£1,56) %2

.54 COHb #(38.23+1.16) % 5 SEH KL * P<C0. 01, 55 T 4 [0 ) 55 b ¥ 2 P <C0. 01

B RS SHMERYA B EME P 5<0.01),
THCOHbFBZW T M4, £ 24,48 h BB F S 4,
HER LR E#(P>0.05); 3+ 3 h B ABKT
TH . HERLBEHP>0.05), HAZHE LS
T H B ERH BEEEP <001,

2.3 HHBMAHSE GMP KR (E 3):
THRHASE cGMP K P71 h EHE,3 h &
& MG ZES L7 Z 48 h BIREHE, B REY
SHMEEREEF B EEP H<T0.0D). THRIE
EZRHBWHEYE,3 h KT EE, UGB,
B RS E T B B (P 3y <<o. 0, HII R
F S @ (P #<<0.01),

3 Rem/BANETEARAMESSERELRSE
¢GMP K EE] (xxs,n=7)
Table 3 Changes of cGMP level in brain tissue
of each group at different time points

(xts.n=7) nmol/mg

%3 th 3h 12h 2%h 48h

14 876.3426.2%  653.4437.5%  TA3E27.3%  766.9144.0*  007.0417.0¢
TH 480.4£38.2% 2 569.3452.6* 2 479.2450.7* 4 417.5£27.4% 4 400.1419.3* &

¥ .S 4 cGMP #(303. 71 15. 6)nmol/mg; 5 S M LA .
*P<C0.01; 55 I 4R R B 5 LL 4K . 4 P<C0. 01

2.4 [ 2 B

2.4.1 HE R . HE TR I HMETHBEER
B RN E TR AL KT B S E
MEAE DM T AEnEEERLD, b RN
gH .U R a2,

L5 hgl

Figure 1 Pathological changes of CA1 region

in hippocampus in group 1(HE, X 400)

B2 THAKS CAl EFBEFELHHE, <400
Figure 2 Pathological changes of CA1 region

in hippocampus in group T(HE, X 400)
242 BYHCAIXAFEMEZITHHE G O.14
IhWEEMELHES SHAXHBER V. 3h UERE
FWA(P<0.01), WAL -THP FE @A 3h 5
EREAHETHER REWETHERE. S
T ERA BFHEP<0.01),

4 Bch/BEETEIAMEAAEHAEECAIER
HERETYMBAELGEs.n=T
Table 4 Changes of surviving neuron number

in hippocampus CA1 of each group at different
4-/mm

#5 1h $h 12h 2h 8h

I8 159.70£2.48 62.1043.12*  39.89+5.43%  3B.214£4.33%  4L97£7.96*
TH 158.9943.42 98. 1145 3% D B6.30£2.47% 1 79.2044.37" 5 B4 91436574

time points (x+5,n=7)

WS HAFEMES T E ¥ 166.98+3.36)/mm?; 5 S A Lk
B, m P<C0. 0145 1 41 [F) o fR] A5 L 488 < 2 P<C0. 01

3 0 #

%F HO &kl R EHERGHMIERE SR
HAsEENZXE. —KIAA HO/CO RRE
i gk 1ft . fgke 484 45 b L AT U MR A B E RS I 1L A5
DL RS™EMBRG R, HO/CO RERRFIER,
HXMEPERT B R EERENHRE, RN
HO/CO ARG i ZMEMERIIKY, £
M ARBEMRG, XHRGAEAFTERELHR
EmgERERAGTY CO MBI ERBEE T RITHR
). Takeda 2 BF 9% & B , 528 ¥ B A Bt AL /5 » K i
R EDMERL HO -1 BHHE BHE,HO -2
B L B4, BiA N HO - 1 mRNA ik
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P CO T 3% T8 5 3 BRER AL S (GO , i 4
Mi cGMP F#, R E— RFIEWEER. GMP
M o 0 L P 5 5 46, B B I A B R I 3R
R o, L T R4 B Ca®* PO, BUIE Ca® HRM i
2 70 (nNOS) i J B — EAL B A B (eNOS) , =
kB NO, i 8 8 NO S B H 2 M i h g % &l
FEREH BT RITEFR DRI, HEH
i ke ./ 8 v 5 HO — 1 3G #7735 ,CO K& cGMP
KSE IR T 72 B R 5 I / T U5 A Y CO KB 88
FHE 5 HO - 1 & 4 e 38 hn @5 U148 56, T 7+ & #9 CO
W3faE CO - cGMP BB KB A M2 A

Kadoya % 4y 5 7£ K B K B o 3 Bk 1A T U
15z B HO #0145 57 62 JR AR ok (ZoPP) 18 ¥7 , R BLAEDH B
45 /N FEAATR L SR A K i, U B A 5k 1,/ O 0 U
B R BUHS HE M 05 BE A i HO - 1 3%, HJ L
G2 CO & 8 B cGMP 7K -, X L i f5% Iy / 7 98
Wi, AR SN AEL-THP FHE,HO -1
EHHEZIMEH,CO & cGMP R TR, B 5
CAl REEMZTHEHSHT 1 4, KGR,
HAa LA . OHO -1 B#F S WA FESE
WY TR HPEENA B RE F- «BONF - kB)
315 BTE B - 1 R4S M A AL Fos/Jun Bl % B 38
HH%,L - THP 888/ Ik i /FF ¥ YA NF - «B.
¢ —Fos"', i 1 # HO - 1 B %3%;@L - THP
0 B /0 ot e I/ T 0 T A ) 4L I oL R R
SO, N F5R Y 87 4 i HO - 1 9,

@Gk / EEEMENESHARNE -1
AL-D.IL -5 " REFEFIHES HO -1 ¥k
ik, L - THP M ER R FR 4@ e/
FEAMNAKATEN Ca IR iES HO -1 3%
ik, fHL - THPRE {3 4 s Ca** IR W 2> s ®HO/CO
5 NOS/NO R4 0 A HABIR Y.L - THP 88w 2> Gk
A/ 5 E R Bh Bk N NO B A g™, D5 T i
L - THP 0] 3 53 5 W) A fak 1f /75 98 £ /5 NO 89 4 &%
A CO MR .

AL R R . L -THP AT UMK HO -1 1
EH R CO & cGMP K-, B %W M &
ZRYBHE R EFREEE, RERFRFEA,
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