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[(fHE] BH WRAEL ZXEREARAENF EIERoh, FRTTROERMIE ., Fix SDRKKM
My AEEE12 RAERH60 R, RA “0 CLAKEFT+AKBB+EEAMPER” HFEEITRATE
JEAEA, #BAEI8 R, KA RSO R KA, AR A, A Em AEFF1 14, £EF%K5:3
. AERE2:14, HAI0R, ROBSEAMEF AL KI10mlkg, £ EAHEF AL KAR3. 6 gkg,
AEFEL 1, 5:328, 2 1A B FARARMRZRT. 2. 9.6, 10.8 g/kg, SMHFRHEFT 1R, &5
Ko MEXR AR, &KX SITFARETRMEER HEUM (GCK), AMBRMEH (PDH), F47
BB EEE (ICD). Na'-K'-Z #8358 (Na-K'-ATP). M =85 As B (ATGL) 4%; WEREAK
REABRERS, HAEFHEEF I miERE, NE FARRMKEHE (MTL), 5-% &k (5-HT). §
e (GAS). AKIpx (SS). hFEHMmAk (VIP) &2, HR LSradansk, BAAXKAFHELEH
R, FRALYIRRME, BAENFEL, TAXEXH@ZE,; SERA MK, 22551145
AR AIE, KmiiziE;, LAZAHMTHBEREMTE, RAHIEF, RLAR K@iz,
Lagmibin, BAE K KMFHELGCK, PDH, ICD Z Na-K-ATP# 4%, BFHEE . Ikt 2 F%
&, FL5-HT. MTL, GASAE R FMHAL, SS. VIPAE R X% (P<0.01)., SR, £ LMK
A EHAES5:3,2: 1A GCK, PDH, ICD Z Na-K-ATP# 4%, RHETE, I hipRFEFRFHAR
5-HT. MTL. GAS& 2 2% Jt&, SS. VIP&Z 2 EMAK; A £5%1: 1AFALKPDH, ICD¥&E 2 X
%, 4SS, VIPA SR EHIK (P<0.053% P<0.01)., HAEbi, £ EH25: 3442 GCK,
PDH. Na-K-ATP#j &%, FHEH, it H, FHRS-HT. MTL, GAS&Z 2 %7t&, VIPAZ 2%
Ak A ERE2: 140F2842 GCK, PDH, ICD. Na"-K-ATP# 4%, gt £ R EH4 5 (P<0.05% P<
0.01), HAEHE5:3mMukix, 2 5H%2: 1AL GCK., PDH, ICD, BALKVIPE XI5, BH%E
BB S-HT, MTL, GASAERFHAL (P<0.05% P<0.01). it FRBELAZE FHFERIRPE
WAL R TRMIEE ARG KA TSI, REAERET BEIE, AL, %55 3WRAKRIME,
[R$IA] FEIE; £%; 75, ME%; T ARHM; BBAK
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LA e AR R R A O P IR T
i I AR (3% (HPLC) 37 A 98- K i
WOGEE, ZIM AR BN FRR), — A2
PR EA | DUEST . M REE N
AR Y, ST, AR A
ST 6-22 BRER I R TR AT AR 2F SRS P AS [ 1R
o A2 R R AR W S ml, WIS C (S
XPABE M A 22 B R S i 25 R R, AR
% EEERTREAAAEZG AL MR AR,
HE %, KFPERPEBIEIEK, &6 E%EE, UE
L WA BRI A LB LHIRT hIETE,
HEHES, KIKNE, B FNRT (%
w) )W WRITRIER R A . EROEHZ
PR I B — KERE, 25 E AN R BE {1 LG 4
Z R RAFHAERCR B kxR ph s R BAR I R
NHE 2 A, A% AL 1, 5
3. 2: 1%, HIGK EZHTIRITEMR. Ktk
I TG S GRS B . ORI SRS S I A
o, AR HE, LR SRR
LB HEAT IS, DA o A — ol i il 42 o )
PTG YT B ALK R VEFIPLE, P21l
IRA BEA BB TER LS o AR SE i@ o HoR B2 24
RIS ZE 5 2/ it (b5 2020-275) .
1 #R5H%

1.1 ##

SPF 24 SD K B 72 H, MEME 45> , /K 5T 2 (200=+
20) g, WA ZMRZELI ST, YL
AMES . SCXK (H) 2018-0002. % il 22~
26 °C. FHXHLE 40% ~ 60% . 12 h BIRG B3 855 T
S R
1.2 i

AFWE MRS, SR b2yl
S0 TR IR s B ROR I A A B 2 R
JRBEBE . 28 H i T B2 25 K 2 vh 2 i 2 T A AR S
HIFIE, il (Zingiber officinale Rosc. ) W
B ZE, W (Scutellaria baicalensis Georgi) 1
TR, B AR A 1045 . 8454l
FOKRIEWR, A8, KIBWRA S 2
1 g/ml W, P40 AR 2K IR, AR v
1:1,5:3,2: LKA, 4°CARB, &H.

1.3 =X H AALE

B R B A B (PDH) | 547 15 R i &

(ICD) . Na"-K'-=WFMR M A (Na™-K'-ATP) . Pk

B e ARG (e REERHEA R
ONFE], #5350k 120210824 ,.20210802 . 20210824
G8590.G1100.G1080) ; KR A A ¥ (GCK) .
B WG H o =Ee s BB (ATGL) ELISAK#H & (70
MWRR AR AR A, #5508
E20210801A . E20210801A) ; & H 3 £F 4k & &)
(CMC-Na, REHOCENE A T, it
20180308); AEALH (NaOH, KAt Af&ibayik
R, S 20190501) 5 KA SEE BN T A2 A
2 T, HES . 201900417) 5 4% £ 5 S
(Biosharp A &), b5 . 69111800); K HEsh&E
(MTL) . 5-%k (5-HT) . M WEHEmK (VIP) .
HibZE (GAS) . AKME (SS) ELISA KH &
(VLR AE AR A RA R, #5058
2105R61 . 2105R76.2105R72., 2105R63 . 2105R67) .
EIEMIH % . B 10 g CMC-Na il A 250 ml 78 18 7K
L EIATYRY L BE L R BaE R R (GRS ]
HJ16. 8. 8. 2g), WRSIHECHIALLY 300 ml - [EAE
FEWI, 4 CUKFE A H o

KD-BM B4 HEHL (VLA 4 e B U 484
FRZAw]) s RM2016 #4Y) il (7 [E LEICA A ] ) ;
RX50 AU i se (T i FAASS A BR A F] ) ;. TDZS-
WS B B DL e LR A BRA A
1681130A AUFR{Y (35 Bio-Rad A F] ) .

1.4 o, #8522

72 2 SD K i BB ML B3R5 51 s FL 2 12
H g 60 Ho 28 R E AERIERK 20 ml/(kg-d)
RR2WK, ERA KRSk [8-9] #Hr B %
UEAEAY, #EH 0 "Calivg K 20 ml/(kg-d), BR2IK,
10 “C¥ 7K 15 min/IR, R 1K, SEEAREIK 12N,
518 KHEH 0.3 mol/L 4 °C NaOH ¥ 2 ml/d, &R
2, B—UHEE NaOH WG 3 h IEH TRFR, b
18 Ko MERIPEM AR ™ AR RUKE . KoK
b, BHER, MEES, HES. BHTEEASR B
%, RAERCHE 2 MBS B g B A
PRATE IS F WA A AL -

50 HOR RIS, e M BENLE 7 RIE 5
TR, AR RE SR 14, RS
5:34, AEEWAD 14, 410 H, EHgE R
JEHE ORI, B A SRR E S AR K
10 ml/kg, =220 0E B A 32K B 3. 6 g/kg, %
WAL L4, AEEEASS 34, AW 14
O3 E A RIK RO 7.2, 9.6, 10.8 glkg, HEK1
W, EBT R, BEHAHIRIE T AR
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FHZGFE B0 10 g/d, BUR BRAREAR T A 200 g,
NPRUER A 70 ke, 2 BEN 5 R AR (R £ 1w
FRBR B0 Y RO i, i KBRS 4524
FIH N AR 3.6 g/kg, VABEA HER, E
FZHALER RS HE—HON3. 6 o/kg, HEEHE 11 1
M. 5:34., 2 THSLHRESHRT. 2. 9.6,
10. 8 g/kg -
1.5 WEIGARA T ik

WOoRGHE, FHRRIEEAEK, 2405
AR 2y, 2h e B E E R (3 mlkg), 25 min
Jo, MR TR 5% K5 FRE 6 mi/kg BRI, SUHENB
REFER B, FIEEUR R EF . BAHZ, KAk
LB R 4 HOR R, HUCE R 0 & T
4% Z KWW EM B T E, H T wseE g,
T3 BT AT R BRI A S . TS, AR K o
e, VR T, BT LS ml BEFEE T, K
T-80 CUKFE N R o B2 H4 BB BEMLEC T F 75 B HL
8 HUR KN . B AL T /5 24 2L g A e
B W3l 71 ) B 2020 i K A
15,1 —fcEsL SEOR e, WEER A 4R UG pif
W& LBOATE. T TS FEMEE LR K
KR AT S L
1.5.2 AL KM BIEZ0.5 g4,
T4 214)3%, 3500 r/min 4°CES.L> 10 min (B0
#%6.5cm) JEH LW, #BIKH G U, 555
e 42 GCK. PDH, ICD, Na™-K'-ATP, ATGL
T
1.5.3 BAmzh A SIHCKERAE, IR T4
My, #E (BalisE), HiEE RSB,
IR L B NAEY, HIEAECTFRE (&
). BYIBUNG, R, DU ] 2 SRR S
FEE (HESEKE) LM Z=FIEHER UNMase
), HEAEHRRE R NaiEdEd, B
HR=1- (B FE-BEEE) /I E AR & x
100% "o INBHEFE R %=1- (/Np4 K -HEPEIE
B N X100 %
1.5.4 BARBEEHE  BTHUE BT,
HTRA4 ZRPBENELEDEE, Wiy
f, HEZfn, WAEE T s H 885+ 221k .
1.5.5 Fasmmikkix 0.5 HAHL, il
HZA5)3%, 3500 r/min 4 “CES 0> 10 min (0242
6.5cm) JEHC T, HMGKHIE U, 4l
B2 5-HT. MTL. GAS. SS. VIPHI& .

1.6 %itZrik
K HI SPSS 24. 0 GE T # AL BE . i PR AT
BIERS B ebrtfE 2 (x+s) Fom, 4l
BRI MR ZE T 2200, P LA 7 2255 % H LSD
B, A55E FH Games-Howell IEAG 5 . DL P<<0. 05K
SR HAGIEE .
2 H#R
2.1 &R R—AKILILER
ZHARRFEERGS, B, 8K, BOUTER
Zrfh, BRI, BARMEAGE, ke, &
AKETCI AR L, PRI TG IN, B R A HAth
P, FEEEWG, RREEES ., FAH KR
P S . BOARKE . SRS, oK. kB
WD, MO, WO RERMER, KB
Wik o, REMKEE ., SEEHIE, &4
YU R, 5. BREU B EE ke, i
R B TE i, I, FE0E A U L N IE
H,ORE L YOKE R ARER N
2.2 BAKRATAL A SRS T A
F1n, SEAAE, BEAIYR B4 S
GCK. PDH. ICD M Na*-K*-ATP Ay & & i 2 [ i%
(P<<0.01); SR s, AR R EZELS:
3. 2: 141 GCK. PDH, ICD /& Na'-K*-ATP ) & &
WETE, ALEEE 1 14 PDH, ICDH & &R
FIE, RS2 1A ATCLI S/ & T
(P<0.053 P<<0.01); HAZAK, EXw%E
1: 141 GCK. PDH, ICD, Na'-K'-ATP 1% & i 3%
FEAR, AEZEE %5 341 GCK, PDH, Na™-K'-ATP
MEEREFm, ALBE2: 14 GCK. PDH,
ICD. Na'-K"-ATP & & B THE (P<0.055% P<
0.01); HAERWE1: 14, FHEWEES:3
ZH. 2: 144 GCK, PDH, ICD, Na-K'-ATP, ATGL
BEIE (P<0.058 P<0.01); SAZE®H%ESs:
3L, A A2 0 141 GCK, PDH, ICD 3%
T (P<<0.058{P<0.01).
2.3 ZAMRAFHZFEL D pid Rk
F2n, SEAAir, BRI R RE HE
N E AL (P<0.01); SBIAIZ
P, AR, EZEAES U REZR RS2 1
HRBREHZ=R, NpEHERRE N (P<
0.01); HAZALE, ALHE1 1ARREHE
2R NGER R BRI, EREES 3T
Hezs R NG R B, AREE 2 14
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F 1 HARBTFALRERCHIEE & &= LR (x+s)
2151 AL GCK/mU-L™ PDH/U-g " ICD/U-g ! Na™-K*-ATP/U-g ' ATGL/pmol - L'
IEEl 8  933.61£34.92 409. 04+24. 66 341. 50+27. 46 89.01+3.79 1652. 19+31. 97
TR 8  778.47%19.19V 223.20£20. 28" 197. 99+32. 08" 56. 44%5. 507 1637. 97+22.76
il 8  831.81x20.33 314. 81+24. 60° 262.91+23. 96 74. 80+6. 90 1645. 78+38. 57
HEFZES 1A 8 803.82+23.34" 255.07+27.73" ¢ 230. 15£22. 33" ¥ 60. 034, 93° 1616. 56+54. 91
HEFEEA 534 8 859.79£32.35° V¥ 349.76+31.40° V¥  270.35%33.22° " 81.59+3.75° ¢ 1660. 31+21. 51"
HEFEEAS 214 8 888.75x28.44° V¥ 381.52+37.817 ¥ " 316.582x41.66° V¢V 82.05+4.439 ¥  1681.41239. 69" ¥

. GCK, H#THiF s ; PDH, INEWR I ; 1CD, AP IR & ; ATGL, N i Hh =BEAG Wi ; Na'-K*-ATP,Na'-K'- = B2 MR 11 .

a) SAEEYIILE, P<0.01; b) SHMYILE, P<0.05; o) SEMLIILE, P<0.01; d) SAEFAILEK, P<0.05; ¢) HAZ4L
B, P<0.01; £) HAERHEE: 14K, P<0.05; g) SAEZME: 14HE, P<0.01; h) H5AEEES 34, P<0.05; 1) 54

FHWAS5 34, P<0.01,
INGHERER BE I (P<<0. 058 P<<0.01); 54
LA LAWK, EEEES 34, 2: 14HE
Hezs o o Nl R B TR (P<<0.05 3% P<
0.01). SAZHES  34lHiR, AEFRER2: 14]
Bz R R (P<<0.05).
2.4 BAKXRFUEBRBEYEFHEL

KR, 25 AR BUE RS 10 5 e T i, IR
RHESEE S, BTN o sk e i, A LR 40 i
M Has HA R, B K R BRSSO oY
#, AT DLRERE SURBEE , BRARHESIZEEL, A
(58 O 15 95101 318 1| R U NG =728 2
e SRR R, AR 1A R AR IR
FEWLIE , RANMENE, )T R I8 MY K FE A 5

e

- e SRE-
RN N ) WA GNP VN =
Bl KEBEHLZURHES (HES M, x200)

T

\

AEEEH5 34
SRR RN L0 H IR R B ENLZ

F2 SHAKRRBEHAS R NoHEERILE  (v+s)
2151 R B2 %% IR %

254l 8 70.44+6.77 76.15+3.95
AL 8  50.25+5.27" 54.56+5. 21"
EE-i 8  60.42+5.53" 63. 69+3. 97"
MEFEWER T 14 8  54.83x4.75 58.00+3. 77
HEEWESS 34 8  67.75¢3.05” V"7 70.16%4.45" V"
EEEED 14 8  61.1624.46" 9 ¢  68.32+4. 12" "

e oa) SEAHILE, P<0.01; b) SHEEMHLE, P<
0.01; o) SHEFRMALE, P<0.05; d) SHFEALE, P<0.01;
e) HAERER L 141HE, P<0.05; ) H54ZEHE: 1411
B, P<0.01; g) H5AZEES5  3H LI, P<0.05,

HRA A H R L 25 5 8, IR HES 4
7, BT Y ok I B s, R WL S A 4
Bid, HAZEXSS  3HMHALIWRE S S .

5 Elket
74

s

&
S

HEEER 14
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R3 SHKEEHLE MRS LB (x+s)
2415 kA 5-HT/ng+ml MTL/pg-ml” GAS/pg-ml” SS/pg-ml’! VIP/pg-ml™
EEi| 8 5. 87+0. 36 121.92+6. 01 75. 67+3. 80 20. 00+1. 38 38.85+3. 96
AL 8 3. 76+0. 20" 87.90+7. 13% 53.19+5. 81" 28.53+1. 72" 64. 6622. 97"
HEE 8 4.5020. 71 100. 87+12. 89 63. 42+5. 18" 22.63%2.93% 49. 40+4. 19%
R 1A 8 3. 89+0. 53" 86. 75+11. 127 56.31+2. 229 25.76x4.22” Y 55.72+7.10° ¢
RS 3 8 5.10+0. 697 VP 117. 43+10. 679 9" 69.28+6. 407 V" 22.04+2.73° " 43.1523.129 9"
TR 1AW 8 4.410. 65" ¥ 104. 32+6. 579 "V 59.49+5. 61"V 24.17+1. 759 49.1325.019 " ¥

e 5-HT, S5-¥li; MTL, BHaliE; GAS, BILE; SS, LKMZE; VIP, GBI,
a) HEAALE, P<0.01; b) SHMALLE, P<0.05, ¢) SHEAALLE, P<0.01; d) S4ZAE, P<0.05, ¢) HEZUIL
i, P<0.01; f) SAEZFEWE: 14H0E, P<0.01; g) S5AFERES  341E, P<0.05; h) SAEFFES  34lkE, P<0.01.

2.5 BAKKFULIMKS T

3N, AR, BRI RRE AL
5-HT. MTL. GAS & F &AL, SS. VIP & &
FItm (P<0.01); SERIA L, R4 RE
LRSS 34, 2 1R E AL 5-HT, MTL,
GAS & W E T, SS. VIP &t W& A%, /3%
WA TR EAZISS, VIP & & B F R K
(P<<0.053% P<<0.01); SAE24itbir, A2ws
1: 1405-HT, MTL. GAS & E (%, SS. VIP
TR EE, ALEE S5 34 5-HT. MTL,
CASHHE B ETHE, VIPSE B EFFIL (P<0.05
L P<0.01); SARWA1: 14, EEES
5:3415-HT. MTL, GAS & & W E T, SS. VIP
TR, ERWE 2 TAMTL B E .
VIP B EFEAL (P<0.01). H5AZEHAXS5: 3411k
B, RS2 141 5-HT, MTL., GAS & & 3%
FEAR, VIP SR EETE (P<0.055 P<<0.01).
3 itig

NS (REHNEH) =~ “HEE, FHRZ6E
W7, BIEh TS A OC R ORI RRR I 20, R T
BUEAT., SR 2R D B AR SO BRI
R, M FTREAAAEE — M RRER T PR X
AR A s . PR i AR R R FER R
MRS, HRMBE, 2 AE RN L. P
I, ARSESRA 0 CKEEE HA KA+ A Ak
R W7 S R R, A2 R
Befhos e e FE R AR (25800155 ) IR sl FE IR AH B
(2434358 .

A EE IR, B TSR, PZYREC
R BN, NIRRT B E IR A AR . B Kk
W, EAEZ Y Z el YRR R, FEmZY
T ELA J 4 2 B e T LA Bl g AR As Ak
fE IR AE 22 5 W S AT Je R VR RS s A8 Ak . B

PRARI AT DLE ) A A A A BRI SRR S
B A A ER A N R . LR A
AR SRRIGH = Fr B, Hd GCK. PDH,
1CD X 45 By BoAC I B LA S22, Na'-K'-ATP
i e e A fbad A rp A it R, LTS M Ry, ML
AEE AR PR ", ATGL R 5 5 A% i b H il =R K
filt (A% O, AR S MK i H I =R S — i
B ORIEGER BN, SAEZRAME, AR
K51t 1 ZH A OB A G B GCK. PDHL,
ICD. Na™-K'-ATP ()& 1 b 5K, 85513
. B2 14 GCK, PDH. Na-K*-ATP
FmpE I, HAEZ®X2: 14 GCK, PDH,
ICD i 3 TA A5 - 340, KRR, #ES5:
352 1 AR PR R A 2 T 1 s 1R
mhag, Ho2 o 1VE R AR, 2
W50 3 %2 1 AR fig b i JE K B A A
AEA BTG T, (R UEALIARRE AR, Hohk
ZLOWE 2 IR miEZE, EEL ]
BefH T AL S A S SR TG 1, ] e AR
i, AR 22 00 PRI R 55

2 BWEMAE %, EHELWIE, YA
255 B FEIER RN B e s ik, A A2
WP AERTA R . EEARE SR AR
W, ARUFREREI, EEH ., EFEHES:3
HMAELEE 2 THRKREHE R NaEiER
AR S 2R, PR b = A I BE i G 1 O
KEH W e fy, mAEZES 1 14T
WESCGEEN. 5EZEES  3AK, A%E
X2 VA HHEE R EREL, Z5A WY R,
AL S 3ECEET XS T KR E W sh b
A B IR EAE R . i IR B A R 2E . Bt
2 RGNS WA S I AN M 2R B R, R
i Pz i 20 B () ) BRERAANRE S, X B I ThfE A
BHIRTER ", BrgsamEs & s-0T, YA
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AWcds i L, f2ak a3, mk
WG sifER . MTL R E NS, ni{dit s
Wiz s, MTLA- s, WSeEK §H%s, 51k 8
Wi sh Jiess >, GAS EZE/An T B 523, e
B AR I IieE, fEUEE S Bk B2
Wk, BOmE kG sh P BTN kA
B ) SSFT LA B W s, MK B EAMN.
IR BRI, R0 E s R aE P, VIP K-
HARE AT B AT SR M g R, o T4
HE AT, HARKE mE I, WS s
TER 2. Rt R BN, SAEZRARE, &
FHR ] 14 5-HT. MTL. GAS & & B AT,
SS. VIPEEBET R, ELEAS: 34 5-HT,
MTL. GAS &l i, VIP & REIR, R
BIAE R . B L EC(RET, HI85 T AR X B SR
KEBBHUREMSCEIEN, mAEZ ., %2 1
(R 4536 bs 5 0 FH Bk A= 220 22 3 TR GE T2 L,
MR W 5 Bk A R AR Y, A2 . &S
3WCARET IR TAEEMMEH . SRS 14
B, AR5 341 5-HT. MTL. GAS & & 3%
FhiEr, SS. VIP & EREAL, AL EE 214
MTL 3T . VIP B ERRAL; SERESS 34
He#e, A2 0 1415-HT, MTL, GAS & g
EREAL, VIPE R EI . DGR ERAZE
W53, 2 1 EIET X T B 2EUE K BB i Th Ak
A MR ER, HrAZ . BE s 3ERA
fig i T 1 SRR R BV E i s, W B A
WERW, RIFEBLFHER

Zr b, AEFIKA ARG AR 22 | R KA
W, BEA A R T AL B AR T A A A
SERLHI, AR TS FE B AN TR TR P EOEE . R
£ WA VECRET, PIRIPLARGE AR, RRAT
WA VR, LA 22 . B 1 13RYT I FEE
FETE MG Dk, BVAEZEMEERHB SIS S
YERZES], PIZGIEIART] . A28, W% 5:3, 211
BOAT, A= 220 VR 3EsR, P2 S8 IRAHAL . 75
R A=, A%, BE 2 1 RLBCR &
e, TR S hIheeEm, A%, E&E
5 3EARACR AL, X T 685 AR EL L 25 X 9
AR AL el e AE R PR RIME R G, A
. A2 TR R, Sk HIER
SRLBE B A QI E i . 250 A TR A2 1 R B IR PP i
FE, (HRAZ S KNGREGET, 555 e
HlEZARIEN ™, WS, #ES - 3EAET

X ZER S W D RE R VR I A . AR50 25
WESCAFAE R HET, HASBLIE], i
—E RHR o (A A BE e A Ml SOk T 2
WL BESE, DR i JIK A 18 Mg 4o 2 2 98 XU
Aii, MASERALIITE 116 B AL TR, Rt
TG4 D RE N 4% 2 G AR S i i 5 34
— LRGN

S 3k

CrIghise s il . b2 [M]L Jent . v = v B2 24 1 AR
#t,2021:38-39.

(2 JBEB B, A =2 KA 45 T 25 WA A PR
251 A FIAE SR A RIS S A AR = S Pl A
L] AR AR - B 25 BN 2012, 14(3) 1 1547~
1552.

[3IECER DT M 28, B0, 45 . SR ECAT LU AG) F A 22 X0 i %
b e o v AR sz e ] v AN 255
2020,37(17) :2086-2092.

L4 ]5kAbse. . BT PR AROR AL, 2015: 107.
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Effects of Shengjiang (Rhizoma Zingiberis Recens) -Huangqin (Radix Scutellariae) Herbal Pair at Diffe-
rent Composition Ratios on Energy Metabolism Enzymes, Gastrointestinal Motility and Brain-gut Peptides
in Rats with Stomach Cold Syndrome

ZHANG Ruixing, YANG Zhijun, HUANG Rong, CUI Yanhong, LI Yijie, YANG Xiujuan, YAN Xiao

School of Pharmacy, Gansu University of Chinese Medicine, Lanzhou, 730000

ABSTRACT Objective

Scutellariae) herbal pair at different composition ratios in the treatment of stomach cold syndrome, and to explore its

To observe the effects of Shengjiang ( Rhizoma Zingiberis Recens ) -Huangqin ( Radix
potential mechanism. Methods SD rats were randomly divided into blank group (n=12) and model group (n=60).
The rat model of stomach cold syndrome was established by the method of gavage with pure water at 0 “C plus cold wa-
ter bath and sodium hydroxide stimulation for 18 days. Fifty successfully modeled rats were randomly divided into
model group, Shengjiang group, Shengjiang-Huangqin (S-H) 1 : 1, 5: 3, and 2 : 1 group, with 10 rats in each
group. The blank group and the model group were gavaged with 10 mL/kg of normal saline, while Shengjiang group
was gavaged with 3. 6 g/kg of Shengjiang decoction, and S-H 1 : 1, 5: 3 and 2 : 1 groups were gavaged with 7.2,
9.6 and 10. 8 g/kg of corresponding S-H decoction, respectively. All groups were gavaged once a day for 7 consecu-
tive days. The general condition of rats was observed. The contents of energy metabolizing enzymes glucokinase
(GCK) , pyruvate dehydrogenase (PDH) , isocitrate dehydrogenase (ICD), Na'-K*-ATPase (Na'-K'-ATP) and adi-
pose-triglyceride lipase (ATGL) in liver tissue of rats in each group were detected. The pathological morphology of
gastric tissue was observed, and the gastric emptying rate and small intestinal propulsion were calculated. The con-
tents of motilin (MTL) , 5-hydroxytryptamine (5-HT), gastrin (GAS) , somatostatin (SS) and vasoactive intestinal
peptide (VIP) in gastric tissue were determined. Results Compared to those in the blank group, the gastric mucosa
of the rats in the model group was incomplete, and the mucosal tissue was necrotic and exfoliated, with disorderly ar-
ranged glands and a large number of infiltrated inflammatory cells. Compared to those in the model group, local muco-
sal necrosis and shedding, as well as inflammatory cell infiltration were seen in the S-H 1 : 1 group. The gastric muco-
sa epithelial structure was complete, and the glands were neatly arranged in other medicinal groups, with no obvious
inflammatory cell infiltration. Compared to those in the blank group, the contents of GCK, PDH, ICD and Na'-K'-
ATP in liver tissue, gastric emptying rate and small intestinal propulsiion, as well as the contents of 5-HT, MTL and

GAS were significantly reduced in the model group, while the contents of SS and VIP significantly increased (P<<
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0.01). Compared to those in the model group, the contents of GCK, PDH, ICD and Na'-K*-ATP in liver tissue, gas-
tric emptying rate and small intestinal propulsion, as well as the contents of 5-HT, MTL and GAS in stomach tissue
significantly increased, while the contents of SS and VIP significantly decreased in Shengjiang group, S-H 5 @ 3 and 2:
1 groups; the contents of PDH and ICD in liver tissue significantly increased, while the contents of SS and VIP in
stomach tissue significantly decreased in the S-H 1 : 1 group (P<<0.05 or P<<0.01). Compared to those in the
Shengjiang group, the contents of GCK, PDH, ICD, and Na'-K*-ATP in liver tissue, gastric emptying rate, small in-
testinal propulsion, and the contents of 5-HT, MTL and GAS in stomach tissue significantly increased, while the VIP
content significantly decreased in S-H 5 : 3 group; the contents of GCK, PDH, and Na'-K*-ATP in liver tissue, and
small intestinal propulsion significantly increased in S-H 2 : 1 group (P<<0.01 or P<<0.01). S-H 2 : 1 group had
higher GCK, PDH, ICD contents in liver tissue and VIP content in stomach tissue, as well as lower gastric emptying
rate and contents of 5-HT, MTL and GAS in stomach tissue than S-H 5 : 3 group (P<<0. 05 or P<<0.01). Conclu-
sion S-H decoction at different composition ratios all have effects on stomach cold syndrome by regulating the activi-
ty of energy metabolism enzyme and the content of brain-gut peptide. The effect is varied, and S-H at the ratio of 5 : 3
may be the best.

Keywords stomach cold syndrome; Shengjiang ( Rhizoma Zingiberis Recens) ; Huangqin (Radix Scutellariae) ;

mutual inhibition; energy metabolism; brain-gut peptide
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