REREER — BN — 51245, 1990
( Ann. Environ. Sci., Shinshu Univ. )

L B ,..‘%EE7 v P ORMSHBRREEEIC L 5 B8RILIEENEE

NoH R - AKU Aol B - F M A %
AR E . EM-_-F BBEX . AREE
5 B = - @& K B - L B O

BMKRFEEFIE 1 AR
* BINKZEFIREER

~ Lipid Peroxides of Spontaneously Hypertensive Rats Chronically Exposed to High Altitude

Toshio KOBAYASHI, Hikaru YAGI, Sekiya KOYAMA, Kumi HIRABAYASH],
Toshishige SHIBAMOTO, Kazuhiko YOSHIMURA, Masao FUKUSHIMA, Keishi KUBO,
Shozo KUSAMA, Akio SAKAI Gou UEDA,
First Dpartment of Internal Medicine and Environmental Physiology, Shinshu University School of Medicine

Abstract : We studied the effects of high altitude exposure on serum lipid peroxide ( LPO } and other lipids
in spontaneously hypertensive rats ( SHR ) and normotensive Wistar Kyoto rats { WKY ). They were randomly
divided into 2 groups. Each group consisted of WKY ( n=18 ). One group ( test group ) was taken to a high
altitude research station at 2400m above the sea level, where they were kept for 80 days. The other group was
kept for 80 days. The other group was kept for the same period at low altitude at 610m above the sea level.

Eighty days later, they were killed, and the heart was excised. The right ventricular weight of the left
ventricle and the septum were measured. Serum LPO and other lipids were determined. Serum LPO for the low
and high altutude group were 10.1 + 1.6 n mol / ml and 12.5 & 3.4 n mol / ml, respctively, in SHR. in WKY,
and were 12.9 + 1.7 and 18.4 + 3.4, respectively, in SHR. Increased levaels of total cholesterol, low density
lipoprotein and triglyceride were observed in SHR of high altitude group, on the other hand these levels in
WKY of high altitude group were decreased. These findings suggest that chronic hypoxia enhances the
production of serum LPO, and lipid peroxidation is one of the important factors in hypoxia-induced cardiovas-
cular damages. ‘
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Table.1 Body weight, relative weight of total, right and left ventricle, ratio of right to left ventricular weight

of SHR and WKY at low and high altitude

BW TV

RV Lv

RV / LV Ht

(g) (mg/bwg) (mg/bwg) (mg/bwg) (%)

SHR : Law altitude
(n=15)

High altitude

321.1£16.0 3.39£0.14

317.5%=21.2 3.50+0.13*

WKY : Law altitude
(n=15)

High altitude
(n=18)

341.5£26.7 3:00x0.08

0.66+£0.07 2.74+0.08 0.24£0.02

0.64+0.04 2.36x0.08 0.27£0.02

45.7%£1.5

0.80+0.06* 2.78+0.11 0.28+0.03* 54.6x1.6*

54.6x1.6

326.7+21.8 3.44+0.36* 0.88+0.29* 2.49+0.15* 0.37x0.07* .55.3%x2.17

Data are mean = SD. % <(0.05

BW : body weight, TV : total ventricular weight, RV : right ventricular weight, LV : left ventricular weight,

Ht : hematocrit

Table. 2 Lipid peroxide, other lipids and total protein in SHR and WKY at low and high altitude

Lipid peroxide Total cholest. Triglyceride - LDL VLDL

Total prot.

(nmol/ml) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl)

SHR : Law altitude
(n=15)

High altitude
n=17)

12.9+1.7 52.2%5.9

WKY : Law altitude
(n=14)

High altitude
(n=14)

10.1+1.6 91.8+7.4

12.5£3.4* 83.5x£8.9"

58.2+13.3 36.6x12.3 8.87£4.52

80.5£15.5

6.51£0.4

18.4x3.4* 56.5+5.47* 63.3+27.2* 51.24+8.8* 12.76£4.60* 6.0%0.3"

46.6=9.6 7.77£2.59

37.8+£9.7*  3.40+4.6* 11.641‘4.70* 5.7x£0.2*

Data are mean + SD. % P <0.05
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