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[Abstract] Objective To establish an animal model of high altitude pulmonary edema (HAPE) in the plateau field
laboratory, and explore the preventive effect of Betelnut polyphenols on HAPE. Methods Thirty-six Wistar rats were randomly
divided into 6 groups (6 each): control group (4 ml normal saline), HAPE model group (4 ml normal saline), rhodiola group
(280 mg/kg Rhodiola capsule) and Betelnut polyphenol group with different doses (400, 800 and 1200 mg/kg Betelnut polyphenol).
All animals except those in control group were rushed into the high altitude laboratory at an altitude of 4010 m 3 days after
preventive administration and assisted with exhaustive exercise on the running platform, the animals in control group kept in the
940th Hospital of PLA Joint Logistics Support Force. One hour after last administration, abdominal aortic blood, bronchoalveolar
lavage fluid (BALF) and lung tissues were collected. The arterial oxygen saturation (SatO,), blood pH, arterial carbon dioxide partial
pressure (PaCO,), arterial oxygen partial pressure (PaO,), plasma actual bicarbonate (HCO;"), standard bicarbonate (SBC) and
other blood gas indexes were measured with blood gas analyzer; lung water content (LWC), protein content of BALF and the activity
of superoxide dismutase (SOD), contents of malondialdehyde (MDA) and glutathione (GSH) in lung tissues were measured;
pathological structure of lung tissue was observed by HE staining. Results Compared with control group, the levels of SatO,, pH
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value, PaO,, PaCO,, PO,/FI10,, SBC, TCO,, and HCO, decreased significantly in HAPE model group (P<0.0S or P<0.01), the
levels of LWC and BALF protein increased significantly (P<0.01), SOD activity and GSH content of lung tissues decreased, and
MDA content of lung tissues increased (P<0.05), the normal structure of lung tissue was destroyed. Compared with HAPE model
group, the levels of SatO, and pH value of low, medium and high dose Betelnut polyphenols groups increased significantly (P<0.0S
or P<0.01), the levels of LWC and BALF protein in those groups decreased (P<0.01), the SOD activity and GSH content in lung
tissues of medium and high dose Betelnut polyphenols groups increased significantly (P<0.01), the MDA content in high dose
Betelnut polyphenols group decreased significantly (P<0.05). HE staining showed that, the alveolar wall was thickened significantly,
the alveolar cavity was narrowed, red blood cells and pink protein existed and accompanied with inflammatory cell infiltration in
HAPE model group; after preventive administration, the alveolar structure of rats in the low, medium and high doses of Betelnut
polyphenol groups tended to be complete, the alveolar wall became thinner, the exudation in the alveolar cavity decreased or even
disappeared, and the inflammatory cells decreased. Conclusions The HAPE rat model can be successfully established by rushing

to high altitude and exhausting exercise with running platform, and the preventive administration of Betelnut polyphenol 800 and

1200 mg/kg can effectively prevent the occurrence of HAPE.
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Tab.1 Administration scheme of experiment group and

control group of rats with high altitude pulmonary edema
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X R4 A IRERK 4ml B G
it 7K Ji A5 4 £ A 3R K 4ml HEHHZ
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Tab.2 Changes of body weight of rats in each group before

and after experiment (g, xts, n:6)

21 51 SEYHT LR R P

Xt REZH 205.17+3.19  219.33+£5.82  <0.001
Jili 7K Jio A A 2 209.33£2.94  217.83+9.52  0.063
LERA 206.83 £ 6.85  218.33+4.50  0.006
WP Z R4 208.00£6.69  212.67+7.99  0.299
P PRI 4] 205.50+9.59  218.50+£7.92  0.028
MRy S FI 4] 209.50 £4.85  215.17+£9.60  0.226
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10.38%(P<0.01), £I 5 K41 M2 i 4 5
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Tab.3 Comparison of arterial blood gas index of rats in each group (x+s, n=6)
i H X IR 2 Jiti 7K A A £ ZIe R4 MERPZ B IR 2 AR By bRl e 22 My e ) k2
Sat0,(%) 96.50+0.56  85.70 +0.28" 91.32+0.81P% 87.23 + 1.540% 90.93 + 0.812% 89.67  1.19%
pH 7.41 +0.02 7.32 +0.04% 7.39 £0.01Y 7.41+0.01% 7.41 £0.02% 7.41 £0.02%
PaO,(mmHg) 86.13+£3.08  53.88%1.99? 59.02 + 1.062% 54.18 = 1.97% 58.58 £ 1.819% 57.00 £ 12199
PaCO,(mmHg) 38.67£3.47  30.60=0.65" 3045+ 1.37" 32.30 = 0.640% 33.90  1.07% 32.77 +2.80
PO,/FIO,(mmHg) 412.12+ 14.57 257.75+9.51” 28627 +6.99”% 25022 +9.42% 271.05 = 117299 268.85 +8.96
SBC(mmol/L) 24.65+0.94  19.95+0.69? 20.90 + 0.60” 22.12 +0.62P% 22.58 +1.19% 22.02 +0.462
TCO,(mmol/L) 25.67£1.66  2025=1.43% 2020z 0.75? 21.53 = 0.94% 2228 + 1.66" 21.07 + 0.43%
HCO, (mmol/L)  24.47+1.59  18.37 +1.32% 19.22 +0.73% 20.55 + 0.92% 21.25 + 1.62" 20.55 + 0.78%
Py,(mmHg) 2633+0.18  26.70 = 0.06" 26.62 + 0.04 26.65 = 0.05" 26.58 +0.08 26.50 = 0.06"
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W Py EARAIESE; SRHBALILE:, (1)P<0.05, (2)P<0.01; Sk MAEIZ s, (3)P<0.05, (4)P<0.01,
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F1.354% (P<0.01) 5 KA 2 M 5 711) 2t 20 K Bt 4
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P 22 13 A0 50 i 255 it 7K i 52 8 20 K BRI 2 1S O D
7. MDA® ® MGSHE mERF LG %2 X
(P>0.05)(F24) . HEHP 2 My #5771 f 41 7E 22 i S A0 07 3K
BT AL TLL 5K

2.4 KRN L AL L HEYL (6 25 1
R, N IR R BRI 2 R 25 A e e, il 52 2 etk
VEREZE R, N N ORI SRR B, R B
HH 308 9 P AR (T 1A 5 iz eSS 78 2 A B it o B P
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Tab.4 Comparison of LWC, BLAF protein content and oxidative stress level of lung tissue in each group of rats (x+s, n=6)

2 LWC(%) BALF# 1 1 (mg/ml) SOD{if JJ(U/mg prot) MDA i (nmol/mg prot) GSH % i (mg/g prot)
X HEZH 79.00 + 0.68 0.24 + 0.06 146.98 + 17.37 3.40 +0.35 0.59 +0.10

Jii 7K Fie A 0 441 80.63 = 0.25% 0.58 + 0.05” 118.18 = 16.09" 4.09 +0.54" 0.37 + 0.03"
AR5 NI 79.67 + 0.54 0.27 + 0.04" 142.20 + 17.94% 3.55+0.39 0.64+0.11%
HERPZ R 79.07 +0.26% 0.26 +0.06" 120.50 + 14.18" 3.89 = 0.66 0.49 = 0.07

R Z W EE 7849 +0.30% 0.25 +0.06" 148.74 +23.27% 3.61 % 0.50 0.87 +0.17%
R Z W R 78.10 £ 0.38% 0.28 +0.07% 149.54 +21.58% 3.33+0.83° 0.81 +0.35%

LWC. fili /K& ; BALF. MliifidEPEM ; sOD. MA P L ; MDA. N [ ; GSH. At H K, HXIH4 tbir, (1)p<o.05,

(2)P<0.01; 57K A ARIZH H4E, (3)P<0.05, (4)P<0.01,
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Fig.1 Pathological changes of lung tissue in rats of each group (HE X 20)
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