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Histidine ameliorated brain edema and cardiac dysfunction
during local thrombotic cerebral ischemia in rats'

L1 Shu-Qing . HAN Hong, HE Jie

(Department of Pathophysiology, Kunming Medical College, Kunming 650031, China)

AIM: To observe the effects of histidine
(iv 5 mg *» kg '} on brain edema and cardiac
after
Regional cerebral thrombosis

disturbance cerebral  thrombgosis.
METHODS:
was induced by photochemical method in rats.
RESULTS: It was showed that the brain
water content increased markedly (85.6
+3.8 %, P<C0.01); the left ventricular sys-
tolic pressure (LVSP, 17. 9+ 1.5 kPa) and
the maximal left ventricular contractility
decreased ( + dp/dtn,, 645 + 110 kPa and
—dp/dtn,. 1731106 kPa, P<C0. 05). In rats
treated with histidine after photochemical
reaction., the brain water content decreased
(81.54+2.0 ¥ while LVSP (21.241. 1 kPa}
and left ventricular +dp/de,.. and —dp/dee.,
increased markedly (777 + 144 kPa and 604
+ 157 kPa. respectively). CONCLUSION .

Histidine has protective effects on the brain

and cardiac function during cerebral
thrombosis.
KEY WORDS photechemistry; thrombosis;

cerebral ischemia: brain edema; myocardial
contraction; histidine

Histidine showed antioxidant activity by
quenching of singlet oxgyen, known as singlet
oxygen scavenger'” and protected Ca?t-
ATPase activity of cardiac sarcoplasmic retic-
ulum against rose bengal-derived singlet oxy-
gen due to in vitre photochemical reaction™.

In this paper. a photochemical method was
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emmployed to cause cerebral thrombosis by
forming singlet oxygen and damaging vascular
epithelium. One of the advantages of this -
model is that it is a closed cranium and less in-
vasive approach than other methods of causing
focal cerebral ischemia and the protective ef-
fect of histidine on cardica-cerebral functions
was studied.

MATERIALS AND METHODS

Reglonal cerebral thrombesls™  The regional
cerebral thrombosis was performed on 65 & Wistar
rats weighing 28045 25 g. On the day of the experi-
ment. anesthesia was induced with 2. 5 % thiopen-
talum natricum {40 mg * kg™’ ip. A sagittal incision
was made and the right side of the skull was exposed.
An aliquot of 7.5 g » L™ saline solution of rose bengal
(1.33 mL + kg™ was injected vis the tail vein 5 min
before the irradiation. An intense green light (A 560
nm A 60 nm, 5410 W/m?) was passed through an
interference filter and a heat filter on to the parietal
bone (5 mm 46 mm} for 20 min™,

Measurement of brain water content  The rats
were decapitated before and at 4 and 24 b after the ir-
radiation. The left (nonlesioned) and right (lesioned)
cortices were weighted and dried o the constant
weight in 120 C for 48 h+¥.

Measruements of heart Fomctions
(regional heparinized? was secured in the left ventricle

A catheter

via left common carotid artery. The left ventricular
systolic pressure (LVSP} and end-diastolic pressure
(LVEDP) were continucusly recorded with a RM-
6000 recorder. The maximal rates of rise (+dp/dtm !
and fall ( — dp/dra..) of developing pressure were
graphically evaluated with a EQ-600 pressure proces-
sor. The mean arterial pressure (MAP) and heart rate
{HR) were recorded and the index of myocardial oxXy-
gen consumption (IMV ;) was calculated as MAP >
HR'*,
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Group division The 21 treated rats received iv
. 5 % histidine 5 mg » kg™ 30 min after the irradia-
tion, while 28 ischemic rats received only saline after
the irradiation- The control rats (sham operation) un-
derwent the same surgical procedure and were either
irradiated for 20 min Inllowing the injectinn of saline
nr itijected with rose bengal but not irradiated.
Statlstical analysis
determine differences between groups,

Unpaired ¢ test was used to

RESULTS

Brain edema The water content of the
left and right cortices were 81.6+1.6 % and
Bl.04+ 1.0 %, respectively (P>>0. 05}, be-
fore the irradiation. Brain water content with-
in the irradiated zone increased slightly (P>
0. 05) by 4 h. At 24 h after the irradiation the
brain water content increased to 85.8+3.8 ¥
from the 81. 04+ 2,0 ¥ (£ <C0,01). In the
treated rats the water content was 81,5+
2.0 ¥ 24 h after the irradiation (Tab 1).

Heart lunctions All indices did not
change by only trradiation or iv rose bengal or
histidine except the irradiation in the presence
of rose bengal during a period of 50 min.
LVSP decreased and the -+ dp/dfn. and
— dp/dty,, decreased markedly 4 h after the
irradiation. HR tended to decrease (P >
0. 05). A depression of the heart functions

Tab 1. Effect of histidine (5 mg - kg ' iv) on brain
water content in cortex after cerebral thrombosls.
Fts "P>0.05, “P<<0-(M rs left.

Brain cortex

Leftr Right
Pre 5 8l.61+1.6 81.0=+0.0°
Post- 4 h T 8l.64+2. 4 82.0+3. 4
ischemia 24 h 7 &l.6%4.5 85.61 3. 8°
Pre 5 79.410.86 79.60.7"
Histidine 4 h 5 80.3x1.8 80.21+1.1°
24 h 5 82.310.8 8l.5xz2.0

caused by cerebral ischemia was also seen ws
In

in-

control values 24 h after the irradiation.
rats treated with histidine, the MAP
creased, +dp/dtn. and —dp/dis.. recovered
to the control level (£>>0, 05) and the change
of the latter was more than that of the former
at 4 h after the MAP. SAP,
LVYSP, and IMV O, increased after‘. treatment
with histidine (FP<(0.05) besides the recovery
of the maximal left ventricular contractility at
24 h after the irradiation (Tab 2),

irradiation.

DISCUSSION

Action of histidine on improving ischemic
braln  edema
thrombosis is based on that rose bengal under

Photochemically induced

Tab 2. Protective effect of histidine (5 mg-kg™' Iv) on cardiac function after cerebral thrombosis.
Fts. "P>0.05. "P<<0. 05 rr comtrol, *P<Z0.05, 'P<<0. 0L ¥s ischemic group.

After cerebral thromhbosis

Control ih 24 h

Ischemia Histidine Ischemia Histidine
Rats 6 8 5 8 6
HR. beatemin™! 365144 342449 340+ 56" 370 142" 400+ 33°
MAP. kPa 13.6X+1.9" 13.9+1.7 16.3%+2. 44 13. 71+ 2. 3 15.44+1.¢b
SAP, kPa 16.6+1. 8 17.3%+1. 5 18. 5x2.5" 16.3%+1.7* 18.140. 8"
DAP, kPa 11.6x2. 2* 12.1%1. 4" 14.3x2. 7 11-8+2. 3 13.6%+1.0"
IMV O, x 10! 4.94+1. 2" 4. 810, 8* 5.611. 4" 5.244.8" 6.2+0.5°
LVSP, kPa 19.14+1. 4 17.9+1. 5" 20.3x2. 5" 17.6+1. 8" 21.24+1.1"
+dp/dtp,, kPa 8401+1356* 45+ 1108 i1z 684+ 66" 7?7144
~dp/dtmes s kPa 639+ 145" 4734 108° 645+201° 478+ 66" 504157
LVEDP. kPa 1.0x0. 4" a.7xaq, 3 0.7+40. 3 0. 80+ 0. 200 0. 70x0. 10
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a specific light condition produces singlet oxy-
gen which damages the endothelia of cerebral
blood vessels and leads to platelet aggrega-
tion. thrombus formation and eventually to
the occlusion of the blood vessels'™. Neuronal
necrosis after photochemical reaction may be
secondary to the cerebral ischemia caused by
thrombosis'. The energy metabolic depres-
ston and platelet activating factor (PAF) re-
leazed from platelet aggregation may play a
major rele in brain edema. Howewver. the
brain water content decreased markedly fol-
lowing iv histidine, which may be associated
with the radical =cavenging activity of histi-
dine, leading to the quenching of singlet oxy-
gen via C-terminal histidine dipeptide reacting
This might be the key

action of histidine on reducing brain edema

with singlet oxygen™'.

and protecting cerebral functions.

Protective effect of histidine on cardiac
function during cerebral ischemia  Cerebral
dvsfunction follows heart disease, hut the
changes of heart functions after cerebral is-
chemia*", and the mechanisms and the causal
relationship between cerebral and cardiac ab-
normalities under pathological state are not
vet fully understood. QOur results presented
here suggest that the depression of heart func-
tions following cerebral thrombosis is in accor-
dance with the published concept of “cerebral-

(d) s

cardiac stroke The depressed myocardial

contractiiity after the cerebral thrombosis
(Tab 2> may be associated with cerebral
metabolic deprivation, brain edema formation
and the negative inotropic effect of PAF on
myocardium. Qur studies suggest that heart
functions are reduced with the increase of
platelet aggregation after the cerebral throm-
bosis'*'. The beneficial effect of histidine seay-
enging singlet 6xygen during photochemical
reaction is possibly attributable to protecting
vascular endothelia. inhibiting platelet activa-

~—

Pu

tion and improving cardiac and cerebral func-
tions. The increase of MAP, SAP. LVSP and
IMV O, in amimals at 24 h after iv histidine
may be related with the increased myocardial
contractility and cardiac output {(CO). These
data suggest that histidine has protective ef-
fects on the brain and cardiac function during

cerebral thrombosis.
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Reducing effect of 3,4’ , 5-trihydroxystibene-3-P-mono-D-glucoside on
arterial thrombosis induced by vascular endothelial injury

WANG Yao-Zhong. LUO Su-Fang. ZHANG Pei-Wen, YU Chuan-Lin
{ Depurtment of Phurmacology, First Militury Medicul University, Guungzhou 510515, China)

AIM : To study the effect of 3.4°.5-
trihydroxystibene- 3 - B - mono - D - glucoside
{ Polydatin. Pol) on rabbit arterial thrombo-
sis, METHODS: Rabbit arterial thrombosis
was induced by vascular endothelial damage
with trypsin. RESULTS:
that the moist weights of the thrombus were
6. 6F1.8and 4.8+ 1.6 mg in Pol 5 and 10 mg
*kg ! groups . respectively . which was lighter
than that in control (10, 9+ 1. 9 mg. P
0. 05. P<Z0. 01}; the platelet aggregation was

It was showed

inhibited simultaneously. fn vitre, Pol 0. 30—
1.15 mmol * L™! redured TXA. produced in
platelets. It did not affect the production of
PGl in cultured human wvmbilical vein en-
dothelial cells, CONCLUSION: Thrombosis
was abated by Pol. The selective inhibition of
production of TXA, rather than PGIL,. is one

of the mechanisms involved.

KEY WORDS
mono-D-glucoside

3.4’ .5-trihydroxystibene-3-3
vascular endothelinm;y
thrombosis; cultured cells; platelet aggrega-
epoprostenal ;

tion thromboxane A,

polydatin

Recerved 1593-05-18 Accepred 1984-12-17

Polydatin''’ (Pol}. a colorless ecrystal,
was extracted from the oot and stem of Pofv-
gonum cuspidatum Sieb et Zuce. by Depart-
ment of Chemistry of our University in our
country 11 years later than Japanese (Zhong
Cao Yao Tong Xun 1974; 2: 6—10%

CH=CH©OH

341" . 5-Trihydroxystiibene-3-Fmono--glecoside

glucuse-—no

HO

Pol inhibited the rabbit platelet aggregation and
release of thromboxane A (TXA;) both in vivo and in
vitro-'* . In this experiment, the arterial thrombosis
model of rabbits was established by damaging the vas-
cular endothelium with trypsin. This study was aimed
to identify whether Pol could simultanecusly inhibit
the thrombosis and platelet aggregation and to deter-
mine the effect of the drug on the production of exoge-

nous or endogencus arachidonic acid metabolites TXA,

“in rabbit platelet and prostacyelin { epoprostenol

PGl; ) in cultured endothelial cells from human

umbulical vein.
MATERIALS AND METHODS

Pol (double mp 144—6 (' and 235—7 C . R, val-
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