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Therapeutic effects of TRH plus HSAD on hemorrhagic shock combined with pul-
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Abstract: Objective To investigate the therapeutic effects of thyrotropin-releasing hormone (TRH) plus hy-
pertonic sodium acetate / dextran 40 (5% NaCl, 3. 5% NaAc. 6% Dextran 40, HSAD) on hemorrhagic shock com-
bined with pulmonary edema in rats several days after arrival at the high altitude area. Methods A total of 49 SD
rats, transported by air to Lhasa, Tibet, at 3 760 m above the sea level, were anesthetized one week later with sodi-
um pentobarbital (30 mg/ kg, ip). Hemorrhagic shock model combined with pulmonary edema was induced by hem-
orthage (50 mmHg) plus intravenous injection of oleic acid (5 #l/kg) for 1 h. Rats were equally divided into 7
groups (n= 7 in each gwoup): normal control, hemorrhagic shock, hemorthagic shock combined with pulmonary
edema (HSPE), lactated Ringer’ s solution (4 ml/kg, LR), HSPE plus TRH (5 mg/kg), HSPE plus HSAD
(4 ml/kg), and HEPE plus TRH and HSAD. Hemodynamic parameters including mean arterial blood pressure
(MAP), left intraventricular systolic pressure (IVSP), and the maximal rate of changes of intraventricular pressure
(Edp/dtmax) were observed at 15, 30, 60 and 120 min after administration. Changes of blood gases were observed
at 30 and 120 min, and the lung and brain water content was detemined at 120 min after dug administration. Re-
sults TRH or HSAD used alone or in combination could significantly increase MAP, LVSP and ~dp/ dtpa (P<<
0.05—0.01), attenuate disturbance of acid-base balance, and decrease the lung and brain water content. The effect
of the two used in combination was superior to that used alone. Conclusion TRH in combination with HSAD can
result in good therapeutic effect on hemorrhagic shock combined with pulmonary edema in rats at high altitude.
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Tab1 Effects of TRH in combination with HSAD on MAP (mmHg) foll owing hemor rhagic shock with pulmonary edema at high altitude in rats (x +s)
After administration (min)
Group Preshock Shock
15 30 60 120
I 9¢.3+8.6 102+11.2 101.1+10.7 95.8+8.6 95.4+23.3 92.1423.3
I 91 1£23.6 50 4.5422. 17 43.2421.9F 36.1£14.27F 34.1413.57
il 98.3£14.9 50 46.3£12.4F 40.8+18. 17 32241537 30.148.9"F
\Y 91.119.6 50 64.2+11.5% 61.3+12.8* 54.24+8.4% 49.146.9*
\Y% 96. 0+10.7 50 49.5+12.5 63.54+9.7** 60.34+8.8 55.3412.17
VI 95.3£7.8 50 67.3£14.4 " 76.7£17.4 7% 70.2£13.1 %7 63.5£11.2 77
VI 95. 6+13.1 50 51.0+7.8 42.6+13.4 38.5+9.7 34.2+47.8
%, P<0.05 **; P<0.0L vs group VIE #; P<0.05 ws goup IV; A, P<<0.01L ws group V; ++: P< 0.0l vs goup |
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Tab 2 Effects of TRH in combination with HSAD on LVSP (mmHg) following hemorrhagic shock with pulmonary edema at high altitude in rats (x +s)

LV SP(mmHg)

(x=+s)

Time after administration (min)

Group Preshock Shock
15 30 60 120

1 155 +14.7 147+27.3 145+29.8 144730, 4 143+29. 5 140+28.4

I 157 +31.4 116+41.3 102+40. 91 95427, 11+ 90+21. 5+ 70+23.4 1

11 159 +27.9 106+32. 1 9427, 17+ 84+19. 5+ 75+19. 37+ 6742151+
\§ 159 420.5 103417.6 124415.3 ** 118417. 3 ** 108+21. 6 ™ 91+19.1 ™

\Y 142428.7 9420.3 124. 5+24.1 138+25. 4 131419, 5 98+21.5

VI 167 4+22.7 %+21.5 154427.4 3 14822, 3 7% 135+18. 57 130209 *F2
U 155 420. 1 9+17.8 93+18. 1 8618, 4 771+18. 5 65420.4

*¥*, P<0.0L ws group VI H. P<0.05, FF, P0.01, ws group IV; A, P<0.05 AA, P<<0.01, wgroup V; . P<O0.0L, vs group |

3 TRH HSAD
Tab3 Effects of TRH in combination with HSAD on *dp/ dt,,, (mmHg/ s) following hemorrhagic shock with pulmonary edema at

high altitude in rats (x +s)

+dp/ dtgax( mmHg/ s)

(x*s)

Time after administration (min)

Group Preshock Shock
15 30 60 120
Fdpdy,,

I 4 675+1572 465741138 4583741089 451741 239 441441 315 4 40741 312

I 438141728 24154984 201548371 1817 45671 1619 7147 1 3204854+

111 4 83141639 211541083 1847+6357 1783 +4921+ 15134358+ 1 21944567+

\Y 4 248+1314 1847+621 27334316 % 26114389 ** 23144298 2 2894443

\Y% 418241108 1875868 24544814 " 26354534 25114478 22194417

VI 4 02441437 1921+694 3443583 *rHM 38744557 *FFM 3309 4354 *FHM 2 9601417 *FHAA
VI 4723+1215 21514924 18924415 17244398 16754398 1 5164297

—dpdi,

I —3 1444893 —2916=774 —301448% —3105 4758 —2926 4758 —2 47+478

11 —2 956743 — 1309458 — 10415541+ — 95444141+ — 90044341+ —755+2891+

11 —3 3424893 — 8544478 — 81443551 — 7651346 — 71243497 —625+3411

v —3 2191634 —1053+£419 —1854+512" — 163414315 — 1521 +435™ —1 1044219 ™

\ —3 018667 — 10894534 — 15214345 — 141543267 — 1341 £525 % —1 054298

—3 1474674 — 11734439 — 26144554 1 FM —25764388 **FM —2311 +34] *FR —2 0124314 *FA
VI —3 341479 — 1243748 — 893204 — 7765312 — 703253 —632+192
*%, P<0.0L ws group Vi ##. P<0.0l, v gowp IV; . P<<O.OL vsgooup [ ; A, P<0.0l, ws goup V
4 TRH HSAD (x=£s)
Tab4 Effects of TRH in combination with HSAD on blood gases following hemorrhagic shock with pulmonary edema at high altitude in rats (x =)

30 min afier treatment

120 min afler treatment

oo pH HAD,~ (umol/1) Ozsat(%0) POy (mmil) H HCO, ~ (mnml/ 1) Opst (%) PO (nmt)
I 7.441+0. 18 17.00£2.26 94.60 3. 18 85.10£11.4 7.3910. 11 15.20+2. 73 95.50+£1. 51 92. 90+18. 2
Il 7.24+0. 14+ 12.30+4.2 84.10 =1. 56 78.70 £14.5 7. 27+0.17 11.40+1. 38 86.80+2. 43 83. 40+17. 2
il 7.2440. 11++ 12.4043.21++ 82,10 £2.98+F 84.20+11.4 7. 0240.26++ 11.30+4. 76++ 80.10£3. 45++ 80. 20E11. 5
v 7.210. 08 12.30£2. 14 86.20 £=4.47 85.70+14.1 7.2540.04 * 13.80+3. 12 ¢ 87.30+6.3* 87.30+13. 2
\% 7.29+0.19 " 13.50+1.93 * 83.50+14.2 " 80.10+14.2 7.284+0.11 * 13.40+2. 31" 94.10+3.95 " 86. 70+ 12. 4
VI 7.27+0. 08 * 15.204+3.22 * 91.20+5. 12 %7 88.20149.31 " 7.314+0.06 * 14.90+2. 67" 92.40+4. 49 ** 91. 20+9. 22
VI 7.20+0. 19 10.90£2.47 63.10+2.98 68.1021.1 7. 0420. 12 9.85+2. 9% 80.10+4. 13 77. 10£15. 3

*. P<0.05 **; P<0.01, v group VI #F: P<0.05 v growp IV; ++. P<0.0L vsgroup |
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Tab 5 Effects of TRH in combination with HSAD on lung and brain water content (wet’ dry ratio) foll owing he morr hagic shock with pulmonary ede-
ma at high altitude in rats (x *s)

I

II

I

v \4 VI VI

Lung

Brain

4.90+0. 19 4.791+0. 22
4.7840. 22 4. 58+0. 18

6.1740. 231+
4.7940. 17

5.631+0.15 5.18+0.21 * 4,92 40,15 FA 6.2440.19
4.6140.18 4.4940.21 4.3940.21 4.78 40.17

#%, P00l v goup VIE . P<<0.0L w goup IV; & P<0.05, s gowp Vi +F: P<<0.01, vsgroup I
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