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ABSTRACT Objective: To explore the relationship between blood lipids, blood viscosity, HCY and cardiovascular disease in Ti-
betan population at different altitudes. Methods: Using a retrospective method, 328 Tibetan patients from different altitudes were carried
out into three groups, high altitude group (99 cases), middle altitude (120 cases) and low altitude group (109 cases). The influence of alti-
tude on blood pressure, blood lipid, blood viscosity, HCY and disease type were analyzed. Logistic regression model was used to analyze
the risk factors of cardiovascular disease among Tibetan patients. Results: There were significant differences in systolic and diastolic
pressure, serum HCY, TC, TG, HDL-C, LDL-C, whole blood low cut, middle cut, high cut, plasma viscosity and hematocrit between the
three groups (P<0.05). With the increasing of altitude, systolic pressure, diastolic pressure, serum HCY, TC, TG and LDL-C, low viscosity
of whole blood, medium cut, high cut, plasma viscosity and hematocrit increased significantly (P<0.05), but the serum HDL-C level de-
creased significantly. 41.8 % (137/328) patients had at least one kind of cardiovascular disease. Compared with the non-cardiovascular
group, the age was significantly higher, the residence was mainly in the middle and high altitude areas, and the proportion of hyper-
glycemia, hyperlipidemia and high HCY was significantly longer (P<0.05). Age, altitude, hyperglycemia, hyperlipidemia, and high HCY
were all associated with cardiovascular disease (r=-0.230~0.334, P<0.05). Multivariate Logistic regression analysis showed that age, resi-
dence altitude, HCY level, whole blood low shear viscosity, TG level, LDL-C and other factors were risk factors for cardiovascular dis-
ease, and HDL-C was a protective factor. Conclusion: The proportion of blood pressure, blood lipid, blood viscosity, HCY level and the
proportion of patients with cardiovascular disease was different to those from different elevations. The increase of age, residence altitude,
HCY level, blood viscosity and blood lipid level may increase the risk of cardiovascular disease in Tibetan plateau population.
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Table 1 Disease status of people at different altitudes

Sex ) Cardiovascular disease (cases) Other medical diseases (cases)
G (male/ Age Altitude
roups n male Hyperten-  Coronary Stroke Hyperlipi-
(years) (km) . . Diabetes . Other
female) sion heart disease and other demia

High altitude group 99 60/39 43.6£ 59 4.2+ 0.8 28 23 26 8 19 34

Middle altitude group 120 76/44 42.1£ 53 3.7+ 0.6 23 18 21 10 13 46

Low altitude group 109 61/48 42,5+ 6.1 2.5 0.6 16 9 13 11 9 55
P 0.519 0.403 0.000 0.048 0.000 0.027 0.852 0.046 0.045
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T (P<0.05), M I3 HDL-C /K-35 T e, 4 m B (%40
T R BB AR TR0 i 28 R R 4T 40 B P A
HARM S, RIEMEH A RS B 22 5 3590 it X
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5 HCY 7K 35 m] B0 0L 45 05 & A2 UG (OR=2.475~4.153) KUK BE (TG 7K LDL-C 45 K 2200 I PR & AL Y S [
(W2 3) MR LEOIEERNHAR, WANRSSL4E K, HDL-C 24 HRLE 4).
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Table 2 The blood pressure, blood lipid, HCY and blood viscosity of patients at different altitudes

Blood pressure Blood lipid (mmol/L)
Groups n HCY(umol/L)
SBP DBP TC TG LDL-C HDL-C
High altitude group 99 133.8+ 14.9 85.8+ 10.7 272+ 59 43+ 1.4 22+ 13 27+ 1.2 0.9+ 0.2
Middle altitude group 120 129.6+ 154 824+ 9.5 21.5%¢ 5.0 3.9+ 1.1 2.1 1.0 2.5¢ 09 1.0+ 0.3
Low altitude group 109 1252+ 11.7 77.3% 8.0 132+ 4.6 34+ 1.0 1.8+ 0.9 2.1+ 0.8 1.1+ 0.3
P 0.000 0.000 0.000 0.000 0.038 0.000 0.000
Whole blood viscosity (mpa.s) Plasma viscosity
Groups n Hematocrit(L/L)
High cut Middle cut Low cut (mpa.s)
High altitude group 99 4.9+ 0.3 6.3+ 0.9 13.1£ 2.7 1.8+ 0.6 0.5+ 0.2
Middle altitude group 120 4.7+ 03 5.9+ 0.7 11.9+ 2.1 1.6+ 0.5 0.4+ 0.2
Low altitude group 109 43+ 0.2 5.3+ 0.6 10.3+ 1.6 1.5+ 0.5 0.4+ 0.1
P 0.000 0.000 0.000 0.000 0.000

R 3 ERRIS ABL M ERRR & 5IBR FEREMNBEXME

Table 3 Correlation between incidence of cardiovascular diseases and altitude and complications in Tibetan patients

Sex Altitude (cases) Complication (case)
Groups n (male / Age (years) Middle Hyper- Hyper- Hyper-
High altitude Low altitude
female) altitude Glycemia Lipidemia Hcy
Cardiovascular
137 95/51 452+ 55 57 52 28 18 29 98
group
Non- cardiovascular
191 102/80 40.7+ 5.6 42 68 81 11 17 72
group
P* 0.122 0.000 0.036 0.034 0.003 0.000
r 0.092 0.136 0.211 - -0.230 0.128 0.174 0.334
P¥* 0.098 0.004 0.000 - 0.000 0.020 0.002 0.000
OR 1.461 - 2.528 - 2.867 2.475 2.748 4.153
CI 95 % of OR 0.933~2.289 - 1.560~4.095 - 1.730~-4.749  1.129~5.427 1.442~5.239 2.598~6.662

B ROAFHABEERSNGITEN PE;* REEXRH M P E,

Description: * represents the P value of the univariate analysis statistics between the two groups; ** represents the P value of correlation coefficient r.

4 FREEOCNERFREERZIT Logistics @FST

Table 4 Multivariate Logistics regression analysis of cardiovascular diseases in Tibetan patients

Factors Assignment B SE Wald P OR 95 %CI of OR
age 0=<35 years, 1=35~50 years, 2=>50 years 1.115 0.482 5.344 0.021 3.051 1.185~7.855
altitude 0=Low; 1=Middle, 2= High 1.592 0.456 12.192  <0.001 4914 2.011~12.012

0=>10 pmol/L, 1=10~15 pmol/L;
HCY 1.182 0.455 6.750 0.009 3.261  1.337~7.955
2=>15 pmol/L

Low cut viscosity of whole blood 0=>9.57 mpa.s; 1=>9.57 mpa.s 1.022 0.468 4.776 0.029 2.778 1.111~6.947
TG 0=<1.7 mmol/L; 1=>1.7mmol/L 1.573 0.463 11.524  0.001 4.822  1.944~11.959
HDL-C 0=2 1.1 mmol/L; 1=<1.1 mmol/L -0.231 0.075 9.428 0.006 0.794  0.685~0.920

LDL-C 0=< 3.1 mmol/L; 1=>3.1 mmol/L 1.115 0.482 5.344 0.021 3.051 1.185~7.855
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