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[Abstract]

intestinal mucosal barrier in rats with exertional heat stroke (EHS). Methods In this study, 134 male SD rats were

Objective To investigate the protective effects of different doses of ulinastatin (UTD on the
selected and randomly divided into the following four groups: the blank control group (Normal-Control, n=8) , the
EHS group (n=42), the small-dose ulinastatin treatment group (SUTI-EHS, n=42), and the large-dose ulinastatin
treatment group (LUTI-EHS, n=42). For the EHS group, the SUTI-EHS group, and the LUTI-EHS group, the
EHS model was constructed by applying heat stress combined with exercise. Once the model was successfully
established, 2 mL of 0.9% sodium chloride solution, 2X10* U/kg UTI, and 5X10* U/kg UTI were injected into
each group of rats through the tail vein immediately. For each group, 10 rats from each group were randomly selected
to observe the survival time and 8-hour mortality rate. The remaining rats were tested at four time points (30 min, 2 h,
4 h, and 6 h) after the onset of the disease to measure the plasma diamine oxidase (DAO) activity and D-lactic acid
concentration. Meanwhile, pathological examination and injury scoring of the small intestinal tissue were performed.
Results Compared with the EHS group, the survival time of rats in the SUTI-EHS and LUTI-EHS groups was
significantly prolonged [ (3.705+1.849) h vs. (6.618+3.169) h, (3.705+1.849) h vs. (9.748+5.551) h, both P<C
0.05], and the 8-hour mortality rate decreased significantly (100% ws. 50%, 100% wvs. 30% , both P<C0.05). The
plasma DAO activity and D-lactic acid concentration in the EHS group rapidly increased after the onset of the disease,
reaching a peak at 0.5 h, and then gradually decreased; At each time point, they were higher than those of the control
group. The DAO levels in the LUTI-EHS and SUTI-EHS groups were lower than those of the EHS group at the same
time points. Repeated measures variance analysis showed that there were significant main effects of group (DAO: F=
4.166, P=0.016; D-lactic acid: F=5.294, P=0.004) and time (DAO: F=4.082, P=0.032; D-lactic acid: F=6.022,
P=0.003), and the interaction effect of time X group was not significant (all P~>0.05). Multiple comparisons showed
that at 0.5 h after the onset of the disease, the plasma DAO activity and D-lactic acid concentration in the EHS group
were significantly higher than those in the LUTI-EHS group [ (1 028.436+511.666) U/L ws. (714.171+
129.778) U/L., (6.007+1.959) U/L wvs. (4.831£0.839) U/L, both P<<0.05], and higher in the SUTI-EHS group
than in the LUTI-EHS group [ (944.160+862.023) U/L ws. (714.171£129.778) U/L, (5.724+1.562) U/L
vs. (4.831£0.839) U/L, both P<C0.05], showing significant differences. At 2 h after the onset of the disease, the
plasma DAO activity and D-lactic acid concentration in the EHS group were significantly higher than those in the
LUTI-EHS group [ (827.217+460.838) U/L ws. (604.533+163.234) U/L, (5.4014+1.315) U/L ws. (4.002+
0.510> U/L ], showing significant differences (both P<C0.05). Histopathology showed that UTI treatment could
significantly alleviate intestinal mucosal villus edema, shedding, and inflammatory cell infiltration, and reduce the
Chiu's score (F=108.648, P<C0.05). Conclusion UTT has a certain protective effect on the intestinal mucosal barrier
function in rats with EHS in a dose-dependent manner, and it is more significant in the early stage of onset, thereby
improving the prognosis and reducing the mortality rate.
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Table 1 Comparison of survival time and 8-hour

mortality rate among different groups

(n=10)
4151 FEEM ] (T4s,h) 8 hsER (%, %)
EHS # 3.705-41.849 10€100.0)
SUTI-EHS %41 6.618--3.169 5(50.0)"
LUTI-EHS 44 9.748+5.551" 3(30.0)°
F/y* {8 6.189 10.769
P{H 0.006 0.005
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4.166, P=0.016) . K & [\ (F=4.082, P=
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Table 2 Comparison of DAO levels in rats at different time points among different groups
(n=8,z+s, U/L)

DAO K-
215

0.5h

2h

4h

6h

Normal-Control £

499.369+140.065

499.3694140.065

499.369+140.065

499.3694140.065

EHS#H 1028.436+511.666 827.217+460.838 686.529+265.872 581.100+213.442
SUTI-EHS 41 944.160+862.023 714.049+239.179 589.158+235.221 558.208+181.709
LUTI-EHS 41 714.171+129.778 604.533+163.234 542.734+117.910 522.275+150.119
2H [i] F{i=4.166 P1{t=0.016

IR A5 [ F{ii=4.082 P{t=0.032

1 i - B ] FA{=0.789 P{t=0.564

#3 FBFHXRAEAEZRD-FLEATLER
Table 3 Comparison of D-lactate levels in rats at different time points among different groups
(n=8,z+s, U/L)
A5 D-2LkF
0.5h 2h 4h 6 h

Normal-Control 4 2.9714+1.057 2.97141.057 2.97141.057 2.97141.057
EHS 4 6.0074+1.959 5.81441.548 5.4014+1.315 5.152+0.527
SUTI-EHS 41 5.7244+1.562 5.0124+1.040 4.830+0.594 4.237+0.552
LUTI-EHS 4 4.831+0.839 4.659+0.619 4.002+0.510 3.639+0.600
4[] F{H=5.294 PA=0.004

I £ 8] FAi{=6.022 P1{#=0.003

2 i) - 1N TR FA=0.802 P1{E=0.616
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W, R KW LR T % R

B EHAXRRMNIARAFERS(HELE x100)

A. Normal-Control 4 ;B. EHS 24 ; C. LUTI-EHS 4 ;D. SUTI-EHS 4

Figure 1 Morphology of intestinal mucosa rats from each group (HE staining X100)
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Table 4 Comparison of Chiu’s scores of intestinal

mucosa in rats from each group

(n=8,74s,457)

21531 1 B R DF 53
Normal-Control 4 0.00040.000
EHSH 4.3754+0.518"
SUTI-EHS #H 2.750+0.4637
LUTI-EHS 21 3.5004-0.756"

FfH 108.638

PiE <0.001
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