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HEE] B#  HITSHHESHE (SFD) X HUH0 (HS) K BREE M IIfE . T Th Ak K 8 e S e (540
ik PR 90 K SPF GUkErE SD KR, HBENLECT 0L R i X HRZH L HS BEAIZER SFI T2, 441 30 H.,
BRI BUE TO5ESRAR N, B IR (40.020.5) °C L IRIE (60 +5) %, e, HImiREL 42.0 CLLE
B BT s F R IR R TR (25.0£2.0) °C IR (50 +5) % FIEREE T ANA TR AbE K
BRI R IKZG T 4 CHMAR IR TR I3 s AR [ Bh i 5 A 7K 4 mL/kg, SFT -S04 U 7 55F
SFI5 ml/kg, TSRS 1. 3.7 d BOREUT WERIK L, AbBE R BRI ZERCF A FREZH L 5 SR AR A A3 B AR
SUBE LT RE AT B 1B , SR FHBEHBE S 28 W BFHA 6 (ELISA) B 5E W B b /i B G i R AR 11 A (sTgA) /KF-, A
T EASRI [ fi7 ZE 21 4 CD4" L CD8™ T kI 41 M 43 Lk, 1144 CD47/CD8™ LUl . 5% S ilhx] gl
FbAs, HS B2 A FRUBE I g B RS () (P ). &89 A B5E i g B st (] (APTT ), 58 ML AR (B] (TT) YA A8 K, 2 4
EAF (FIB), R BRI (ALT), KRR ZE (AST), SR PEBEBREE (ALP)., ML JR 2 & (BUN), IILRER (UA)
FNMIUETF (SCr) 5272 T e fadh i S8 1 (TP), FIFE FT (ALB). sIgA . CD4'/CD8" I {EE AR, SFI THilZliA
57 7 dJ5 FRTEAR] ks, 5 HS BRI LhAL, SFI T-Hi4H PT. APTT. TT B W] 45 (PT(s) : 15.14+0.15
It 18.07+£0.42, APTT (s) : 32.25+0.90 [, 44.41 +0.70, TT(s) : 37.11 £0.07 It 45.88+0.78, ] P<0.05 ), FIB,
ALT ., AST.ALP . BUN . UA . SCr K30 SR ( FIB (¢/L) : 6.73+0.41 H. 8.78 £0.26, ALT (U/L) : 121.21 +0.39
It 253.78 +1.62, AST (U/L) : 205.07 +0.39 £, 342.95+0.74, ALP (U/L) : 327.06 +0.32 It 463.74 + 1.44, BUN
(umol/L) : 45.30+0.58 Lt 5528 +1.47, UA (umol/L) : 146.23 2.18 [ 165.61£0.80, SCr(umol/L) : 18.47 £0.61
H 21.74+1.04, 34 P<0.05 ], TP slgA . CD4'/CD8" FAEBH .7+ =5 (TP (/L) : 81.41 +0.78 . 74.10+0.92, slgA
(g/L) :54.26 +2.17 H. 37.41 +2.84, CD4/CD8" . : 1.46£0.09 F. 0.77+0.17, ¥ P<<0.05 ] ; HS 4 7 4] K
ALB /K5 SFI T4 b AT 22 5  (H S22 L LALB (¢/L) : 32.66 £ 1.84 [t 31.79 £ 1.01,3% P>0.05 ),
5% SFIFHin] el SH K RAYEEIL L) e AU B LIk, IR Re st s K RUA I s s i 6e o
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[Abstract] Objective To explore the effect of Shenfu injection (SFI) on blood coagulation, liver, kidney
and intestinal immune functions in rats with heat stroke (HS). Methods Ninety specific pathogen free (SPF) male
Sprague-Dawley (SD) rats were randomly divided into 3 groups: normal temperature control group, HS model group
and SFI intervention group, with 30 rats in each group. The model rats were placed in a simulated climate cabin with
temperature of (40.0£0.5) C and humidity of (60 % 5)%, and persistently exposed to heat until the rectal temperature
above 42.0 °C , then taken out and placed at room temperature. The rats in normal temperature control group were
placed at room temperature (25.0+2.0) °C and humidity (504 5)% without any treatment. The HS rats were given
ringer's solution at 4 °C through femoral vein for fluid resuscitation after heat stress was removed, then 4 ml/kg normal
saline was injected into the rates of HS model group, 5 mL/kg SFI was injected into the rats of SFI intervention group.
On the 1st, 3rd and 7th day after the experiment, the blood of the inferior vena cava of rats was taken, and the rats were
sacrificed to take intestinal mucous membrane tissue and its mucous fluid; biochemical analyzer was used to detect
the indexes related to blood coagulation function and liver and kidney functions in rats, enzyme linked immunosorbent
assay (ELISA) was used to determine secretory immunoglobulin A (sIgA) level in ileum mucus supernatant, flow
cytometry was used to detect CD4", CD8" T lymphocytes in ileum mucous membrane tissue, and CD4/CD8" ratio was
calculated. Results Compared with the normal temperature control group, prothrombin time (PT), activated partial
thromboplastin time (APTT) and thrombin time (TT) in HS model group were significantly prolonged, the fibrinogen (FIB),
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alanine aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP), blood urea nitrogen
(BUN), blood uric acid (UA) and blood serum creatinine (SCr) presented a tendency of gradually increasing; while the
total protein (TP), albumin (ALB), sIgA and ratio of CD4"/CD8” were gradually decreased. After 7 days of treatment,
the above indexes in SFI intervention group were obviously improved. Compared with HS model group, the times of PT,
APTT and TT in SFI intervention group were significantly shortened [PT (s): 15.14+0.15 vs. 18.07 £0.42, APTT (s):
32.25+0.90 vs. 44.41 £0.70, TT (s): 37.11 £0.07 vs. 45.88 +0.78, all P < 0.05]. The levels of FIB, ALT, AST, ALP,
BUN, UA and SCr were all significantly decreased [FIB (g/L): 6.73 £0.41 vs. 8.78 £0.26, ALT (U/L): 121.21+0.39
vs. 253.78 +1.62, AST (U/L): 205.07+0.39 vs. 342.95+0.74, ALP (U/L): 327.06+0.32 vs. 463.74+1.44, BUN
(umol/L): 45.30+0.58 vs. 5528 £1.47, UA (umol/L): 146.23+2.18 vs. 165.61£0.80, SCr (umol/L): 18.47+0.61
vs. 21.74%1.04, all P < 0.05]. The levels of TP, slgA and the ratio of CD4'/CD8" were increased obviously [TP (g/L):
81.41£0.78 vs. 74.10+£0.92, slgA (g/L): 54.26 +2.17 vs. 37.41 £2.84, CD4"/CD8" ratio: 1.46 +0.09 vs. 0.77 £0.17,
all P < 0.05]. Although there was difference in the ALB level between the HS model group and the SFT intervention
group, no statistical significance being found [ALB (g/L): 32.66+1.84 vs. 31.79 £1.01, P > 0.05]. Conclusion

The Shenfu injection intervention for rats with heat stroke can improve their blood coagulation, liver, kidney functions,

and simultaneously enhance intestinal immune function.
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I (heat stroke, HS) & —Ff ™ 5 (9 Ik R 25
B, HRR RUR A ORI 40°C . TR & R G0
R E I B AR R . PR 2K HS
Ay oy 42 LR IR (classic heat stroke, CHS) #1155
F1 BB (exertional heat stroke, EHS) 2, HS A
V5 ILAE PN B2 200 L4640, 3k s M 3 2% M6 3 e 3
It T T S e ShAE R, 5 S0 TR R
FTHE ATEFR R G, N33 2 45 B DI RE R 25 5 11k
(multiple organ dysfunction syndrome, MODS) DA & 4>
B s s FRE R RS g AR
i B2 2 RS R HS SR I IR b BP0 v 4 i
R BRI, MODS (14 4 JATI SR AN B 56 4= BELWT , XiF
HS B RORBCRIE A&, BRI ARA BE T
B AT IL 3BT I B —PE RIS R X T HS 96
I7 1 AR KBRS . AW 5% B 7l i g7 CHS K
SRR - 25 1 v il 245 S B 91 (Shenfu injection,
SFI) 9, #i+f SFI X R B Z 4% B TIRERYSZ MR , AT
M ARG YT S S AR
1 #R57E%®
1.1 SR sy K 4r4 - 90 K SPF 4kl SD KR,
PRJBE i 240 ~ 280 g, 1 P4 %42 5218 K sy S s v
PRAE, APV ATIE S : SCXK (B ) 2018-001. FHEHAL
TRV TG IR . HS BERUZH Al SFI
T, R 30 Ho FHESRR 1.3.7d 00 34
WA, BEEH 10 H
1.2 HS AU 25« SR JH RIS T 5 T30 T L 22 A R e
KL, ZE0 B Bk B 24 G BB AR T )
i, WA B0 Sl it s R BRI R BRE T R
BAE Y, A AR BB (40.0+0.5) °C IR (60+5) %,

R MR RE T ORI (B IR ) ik
42 CUL I, FE 8 ik (mean arterial pressure, MAP)
AR T F% 25 mmHg (1 mmHg=~0.133 kPa) Bl{2 Wt
9 HS. HS ABYA] £ BRI, BT 26 °C % il 26
B, & IRHFKL 5 4 CMM IR AT AR 95, 1
FhA=FRER K (NS) 4 ml/kg, BEH 1K, SFI T Hi4lfE
HS RV AR [F] S5 8 T SEAT WA 52 95, 2 5 ) T
SFI 5 ml/kg, 5 H 1 K.

1.3 KGR ER - R TG I L 2 AT R RR R
B, JBCT MK I, 15000 B8 R AN S 25 1 5 SRS
AEFER IR i 221, PR Eh G2 vh i v e I, 1
BT fin 8, 5 B0 e T 5 TRt i) 2 [l iz 2 21
SR FH CA-1500 744 F 3 i A 1 2% 3%
AL TR A3 BE .G B ] (activated partial thromboplastin
time, APTT). ¢ Ifil. i B+ [7] (thrombin time, TT). #
1fiL ¥ J5LB [8] ( prothrombin time, PT), £ 4 £ 11 )5
(fibrinogen, FIB) ; F4= A sh A=Ak 0 B {300 2 73 =i
5 fiti (alanine aminotransferase, ALT). R 75
% [if# (aspartate aminotransferase, AST ), Bl I ik fit
(alkaline phosphatase, ALP )., .45 1 (total protein, TP),
F#E 1 (albumin, ALB ). [M.JR 2 % (blood urea nitrogen,
BUN). Ifil. iR B8 (uric acid, UA) DA X Ifil. LB (serum
creatinine, SCr) 5 5% AU e o il 35C 6 75 W Bt
% (enzyme linked immunosorbent assay, ELISA) il
FE 0] 17 26 W L3 P I B A BE BR R A (secretory
immunoglobulin A, slgA) 7K-F- 5 5% I =X 40 M A ke
W Il iR CD4T L CD8” T kL ANt i 43 b, T H
CD4"/CD8" LLfH.

1.4 feBly . AR b s &0y ARG s e
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SEhRUE, ZRVTVE A N RBE BE 3 ) S 30 AR 3 L 23 o
it (FHILS < 2021-003 ),

1.5 Soitepab B . SR I SPSS 18.0 B f:Ab BR & 4 o
IESAARTT RGO AEL + bR (R +5) PR,
2 ] L FH B DR 38 T 25 0 A, O 22 55 I 7 Ll Ase
LSD 5 55, 7 2 AN FEif R AR 3. P<0.05 S 25

FA GRS
2 & R

2.1 BEIMIIAE . FFIIRERNF DIfE

2.1.1

e DhAE (3R 1) « 5 K PT. APTT, TT

YA, FIB KB T, 5 iR B A ]
B[] o5 HL R 22 S B G243 L (3 P<0.05). il
PG EESE 7 d 45T SFI ] W I B AR L iR 48 4,
Y5 HS BRYZE AR [R]85 bR 22 R 8 Gt 2d i X

(¥ P<0.05),

F1 BHXBRAREEREMINBEHEIRILE (x £5)

2153 W S () PT(s) APTT (s)
HRXTIRA SR SE 1d 10 8.28 +0.39 24.05+1.37
SHJE 3 d 10 8.68+0.58  2638+1.49
YR 7 d 10 9.62+0.71 26.95+0.61
HS #5814, SC56)5 1d 10 132340217 35.64+0.17?
SR 3 d 10 1530+0.58% 41.50+043%
SR 7 d 10 18.07+042%  44.41+0.70*
SFI Tzl 5285 14 10 11.18+0.50%" 28.67+0.76%
SN 3 d 10 13.19+0.19%" 303240512
SIS 7 d 10 15.14+0.15%" 3225+0.90%
2H 5 e g () TT(s) FIB (g/L)
HRXTHRA SR SE 1 d 10 30.61+0.58 2.06+0.59
S 3 d 10 33.27+0.63 2.46+0.15
SIS 7 d 10 33.77+1.16 3.04+0.44
HS R4 S5 1d 10 38.73+0.46%  7.54+0.17°
SJE 3 d 10 40.78+0.92%  8.88+0.25%
SCHIE 7 d 10  45.88+0.787  8.78+0.26%
SFIFHidl S35 14 10 3092+053"  4.00+0.00%
SR 3 d 10 2836+037*  6.00+0.13%
SIS 7d 10 37.11+007%"  673+041%
- GEIEXT RAL R ] R, 2P <<0.05 5 5 HS AR [

A L #, PP<0.05

2.1.2  JFEIRE (R 2): R R B TR, S HS
FRELALT, AST, ALP /K F-357Hm , TP KRG, 5
HS 7 21 A [R] B (1] o5 b3, 457 SFI T Hil)s ALT,
AST. ALP JKF-24 ik &2, 2 7 WA Gt 2 X
(¥)P<0.05); TP 7T 3 d Jath B T AL it2¢ 5
(¥ P<0.05), SFI T4 ALB /K55 % E.%F B 4H e
WEIA 25 H2ER TG FE L (3 P>0.05),
213 B IhfE(F 3) . HS £ R 4 K KL BUN. UA
HSCr K-8 AR [ B (1] 5 257 B 4 v 1 R X BR 4
(¥ P<0.05), SFI + i L ibF8brIgREAL, HAEAH
[] Fsf () i, 5 HS AR 2] FL 35 25 S 359 B it 24 7 &
(¥ P<0.05),

®3 BEAXBRATEE R BINEEIEIRLE (x £5)

415 i 4% R) BUN(umol/L)  UA (umol/L) — SCr(umol/L)
FEARA LEF 1d 10 23354030 10533+026  9.35+0.22
LHFE 3410 26.14+025 10037+0.67 11.51+0.52
SEETd 10 25.83+026 103134097  9.73+0.33
HS BRI 5 1d 10 64.51+1.06" 17438+2.33"* 20.96+0.87°
FHE3d 10 60.13+1.59" 189.12+2.06* 26.16+0.88"
LHETd 10 55.28+147% 165.61+0.80" 21.74+1.04"
SFLFHAL S5 1d 10 25874093 12033+ 1.06™ 1566047
SHE3d 10 36474098 14263+2.60% 11.88+0.82"
SWIETd 10 45304058 1462342.18% 18474061
- 5EEXT BRI ] 5 A, 2P <<0.05 5 5 HS AR A ZH [F] )
] S H e, PP < 0.05

2.2 [MAERRAN LU AR bR

221 A KB F sleA AP LB (B 1) : HS
B L] FR A B slgA KPR T3 TR HR4H (P<
0.05). SFI 1107 sTgA 7KF-BH &b ey, AEL{IG T Xt
HEZH ; 55 HS BRI A2 AT a2 L(P<0.05),
222 JHFELEET R4 CD47/CD8T FLAE (K 2) -
HS BERIZ KL CD4™/CD8” HU AR 48 T o) B 26 B i
FEA% (P<0.05), SFI TiJ5, SFI T4l CD47/CD8”
FUE A T, 5 HS AL A 22 A G
X (P<0.05),

%2 FBHEXRARRESBFIEEIEIRILE (x +5)
215 W SRR ALT (U/L) AST (U/L) ALP (U/L) TP (/L) ALB (g/L)

WAL Sig)E 1d 10 48.70+0.42 114.70+1.13 245.17+1.03 75.61 +0.44 43.14+0.23
S 3 d 10 56.43+0.68 125.37+0.78 237.34+0.79 81.34+0.32 38.13+0.30
SLE ST 7 d 10 55.05+0.55 120.41+0.70 247.80+0.22 79.97 +0.33 41.02+0.14

HS #RI4]  SE30)5 1d 10 233.24+1.34° 300.62+0.67 ° 453.68 +1.24° 66.03+1.98 24.85+1.35%
S 3 d 10 243.05+1.55° 297.78 +1.58* 448.75+0.942 62.47+1.08* 19.38+0.672
IS 7d 10 253.78 +1.62 342.95+0.74° 463.74+1.442 74.10+0.92 2 31.79+1.01°

SFI izl S5 1d 10 117.45+1.78% 189.18 +1.18 %" 301.89+1.41 % 68.19+0.93 % 32.93+1.78
SCEE 3 d 10 13835+1.51% 234.46+137% 322254120 76.07+0.34" 32.93+1.48
LS5 7d 10 121.21+0.392 205.07+0.39 % 327.06+0.32% 81.41+0.78" 32.66+1.84

T 5 RO R ZH [T A LA, TP <<0.05 5 15 HS UL [R5 et , PP << 0.05
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80 I o WML W HSHUWAL A SFIFHAL
605

4 I+ 4
50.714+1.91 ﬁ().ﬁlil.H 61.12+2.46
= °
T

41.83+£3.38 54.26+2.17

1

37.41+2.84

51.71+2.63
40

slgA (g/L)

4> 664308 36-19%2.78

20

ffa) (d)
1 KHEKBAFEEGRR sTgA K HEE

2.5+

1.93+£0.15

1.46+0.09"

0.77+0.17°

CD4'/CDS8'LL1E

“H b R

HSERIH
4151
5RO R R R T A, *P<<0.05 5
Y5 HS URIZE [R5 P, PP <0.05
2 HHRRIGFPB T WELME CD4/CDS” LiE

SFIT T

3 3

ARSIV T SFI X HS KR Z 48 B ae o f
PPVERL, SR BR 1O R H AR A8 br A A DU
Ab IBFE AT 178 slgA FIARGEE T bk 41 i
SERE SR, 3 — 205 X i 285 B A 922 T e 1) 52 il
ASEEE AR, HS W5 R EE ML JTAE | ¥ REAN
IH B BRI RESZ A0, S BUR N R BT 5 45T SFI
THREA SRS HS KB EE M I RE | I DhREF
WA S DI RE , JF HXF HS KRR T ik 0 40 i 2L
A RAEFIITER

IR R , HS J&—F il AL R85 D) g
BT 5 R BN , FEA VR vg 2 1 ek Bl 2 A 24
SVEII R [RI, FAR R 7 AR 0 4R A T AN BE If
T8h5  RAE R Z [BIAH EAEH], R A R B E
REPLH o AWFFE R B, BRI R 1 B 5 i
HS AR B (H B S e i 5 2 AR 1Y
B RIE RV ZEAAIE (systemic inflammatory response
syndrome, SIRS), ffi HiE ey “HfReEiE", H LA
I, 42 B RAE SN 23 G BE L R S8, BT BE R 4t
AR FES NI AERRS . i I AR AL HS
(e s —" . ATDRFEERW], APTT, PT, TT i}

(] 424 F1 FIB 7K P F e 2 5 1 D g 25 L 2 23R
P ARSI, HS B4R B APTT, PT, TT
IFHSES , FIB ZKSF-FHs 5 1 SFL T3 Fiddatni]
S, AT LAIRA WY, SFI AT HS R RS I 2
AEZE L.

HS B R 2 P05 et e AL, A2 I
LW, mE L HS, ZR AN P RS ER
iE S WA S R A R e . ARV BEOIRES TR, e AR
BRI/ P T R ARE AN M S A A T2 Y
W PERG N, A B TE R N R S R A
UTBKAGER 5 (A1, AT o5 24 T F O, a5 I 11 ¥
B BE T, o 9 3 T ARTRE B, T8 N B R ILAE
1 4 B JORE UL, A A B SO SR |
MIREEFLZ A BEAEH , 5| k 24 B IR
Bg T Lin U G ST HS SRR BT T
5%, KW HS KA B 054545540 BUN, ALT, AST.
ALP 7K 5 1EH 6 AR L3 T . ARSEserh, HS
BEAY 2 LR bR IR 2 3 R 5 IR BR AT, 7 SFI
L LR FEAR AT HS A4, SFT & e 2 A
P CIEARZEEE ) v i [l PHREGSE” i O 2 067 A T
D5 e R, JE T Il BHRGs ), EA 2R AR FA L 1R
SR R 25 B I =2 D3R, o e dE BB L 055 R
TEIHIF . W% SFLLENG R HE Fd e, B
T SFT 9 25 B I B AL 5T I R R A 8T 1Y 24
FRAE AT & B0, OOk 2 bl i+ 8
iE W 3Poi B (intensive care unit, 1CU) HOIE B F IG
yrvh, BACRAEE . HATHFGEREH, SFT HLAT Y0
JULMSCZE 7 . B HE i TR I SR TR A
BB AR Seat ep SFI - Fi2H K B B
slgA ZKFAEAR [ s 0] 4 HS BB K R T, A
WFFE B, BB A 2 5L e Bk Fr 850 2 FE A 0 2 i
R EARSGT SFI G, MK NEER N KT
B SRR TR IR 2 W T SFI ek B
HAEIREE T, HE—B o R, AWM NS
SEF Rh ZERG /N B LR M iR 55, 145 M 7
WD RE | T bk B 40 A 484 5 55 T AR B B, A
Z 81 Rel A Rh1 REHR & W40 A 1 75 I fE
R HE—E LR (NO) BRI 27 5 B P AR W g
U St 2 1o BB (B /0 BRI L 5 /0 B4 A O R e 5
B, 4 EL A B A T RE AL = AR RE T L A ik
(11 R W S P/ N T DR i e R B Tl NG
YuE R ThBE 720 fEAR LB h, HS KR
1% BT K T 40 D CD4'/CDS8” AR AR, 45 T SFI
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TG HAEF L 5 EIR LS — 8. AT B 7E
HS KA E R 78 DI Re R BUR SR, SFI AT LA
SUIL 2 177 1 vy ) e 1 ) 3 G < B N R 7B T
RELIGE , KA P25 25K S RG-S T fie
HUEE I DIRE , AR 2R B A HS A H .
4 4

25 LT IR A S5 o B 9T SFT T 6 HS K
SRS ML T RE . B T K il s D REHE A S U5
B2, 455 R, 44T SFI T Wi HS K LAY %
I BE B 18 G e DI Re o W ot B AR F AR

EEEUE VR R
REEMRGE  FA {EH 8 LR AR 3 e
S 30k
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