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Abstract: Objective The relevant indicators of energy metabolism in rats with heat syndrome were tested to verify the medicinal
properties of Descurainia sophia and its nature and flavor splitting components, in order to explain the cold and heat properties of D.
sophia and its splitting components. Methods Healthy male Sprague-Dawley rats were randomly divided into normal control group
(NC), model group (M), water extract of gardenia (DS), flavonoid glycosides composition of D. sophia (FG), flavonoid aglycone
composition of D. sophia (FA), oligosaccharide resolution component group (Oli), gardenia polysaccharide decomposition component
group (Pol), and D. sophia fatty oil component separation group (FO). The model of heat syndrome was established by intragastric
administration of Euthyrox (120 mg/kg). After 15 days of continuous administration, blood was taken from the abdominal aorta and
the liver and heart were taken to detect the indicators related to the energy metabolism of the substance. The enzyme expression of
glucokinase (GCK) and fructose phosphokinase (PFK-1), phosphoglycerate kinase (PGK), pyruvate kinase (PK), pyruvate
dehydrogenase (PDH), acetyl-CoA, citrate synthase (CS), isocitrate dehydrogenase (ICD), alpha-ketoglutarate dehydrogenase
(alpha-KGDHC), fumarate (FUM), glycogen phosphorylase (PYGL), glycogen synthase kinase-3 (GSK-3), adipose triglyceride lipase
(ATGL), cytochrome C reductase (CCR), cytochrome C oxidase (COX), ATP synthase (ATPs), adenylate kinase (ADK), Na*
K*-ATPase and the content of adenosine triphosphate (ATP), adenosine diphosphate (ADP), nicotinamide adenine dinucleotide
(NAD™), reduced nicotinamide adenine dinucleotide (NADH) were determined. Results Compared with NC group, the weight of M
group rats was decreased significantly (P < 0.01). Compared with M group, the body weights of rats in DS, FG, FA, Pol and tFO groups
were significantly or highly significantly increased (P < 0.05, 0.01). Compared with NC group, the number of spontaneous activities in
M group was increased significantly (P < 0.01) within 5 min, and the number of locomotor activities of each group within 5 min after
administration was significantly decreased (P < 0.01). Compared with NC group, the levels of GCK, PFK-1, PK, PGK, PDH,
acetyl-CoA, CS, ICD, a-KGDHC, FUM, PYGL, GSK-3, ATGL, ATP, CCR, COX, ATPs, ADK, Na* K*-ATP, NADH expression or
content in M group of rats were significantly increased (P < 0.05, 0.01), the content of ADP, NAD* and NAD*/NADH was decreased
(P <0.05, 0.01). After administration, the expression level of material energy metabolism of the rats in each group was significantly or
extremely significantly reduced compared with the M group (P < 0.05, 0.01). Conclusion D. sophia can improve the state of the
energy-metabolism related indicators of the rats in the heat syndrome model group. It is verified that D. sophia nature and flavor
splitting components show the cold (cool) properties. From the side, it reflects the mechanism of “treating heat with cold drug” is
related with the substance energy metabolism.

Key words: heat syndrome; medicinal properties; treating heat with cold drug; Descurainia sophia (L.) Webb. ex Prantl; substance
metabolism; energy metabolism; glucokinase; fructose phosphokinase; phosphoglycerate kinase; pyruvate kinase; pyruvate
dehydrogenase; acetyl-CoA; citrate synthase; isocitrate dehydrogenase; alpha-ketoglutarate dehydrogenase; fumarate; glycogen
synthase kinase-3; glycogen phosphorylase; adipose triglyceride lipase; cytochrome C reductase; cytochrome C oxidase; ATP synthase;
adenylate kinase; Na*, K*-ATPase; adenosine triphosphate; adenosine diphosphate; nicotinamide adenine dinucleotide; reduced
nicotinamide adenine dinucleotide
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Table 1 Effect of D. sophia splitting components on body

weight and rectal temperature of rats with heat syndrome
(X+s,n=6)

Ao FIFE/(mgkg?) ENpis=V[y JTIR/C

it i — 332.68+42.52  36.33+0.15

LAY — 296.064+19.32 37.28+0.62™
DS 2340.0 322.20+35.92%  36.5240.15%
FG 22.9 347.11423.53%  36.5240.15%
FA 13.9 340.57+14.77%  36.65+0.25%
Pol 60.9 335.31+28.38% 36.68+0.31"
Oli 119.5 317.71+30.04  36.60+0.40"
FO 634.0 326.16+21.39  36.57+0.31%

S5xf IR L "P<<0.05

"P<0.01;

SRR LA *P<<0.05

#p<0.01, T
"P<0.05 "P <0.01vs control group; P <0.05 #P <0.01 vs model
group, same as below

spontaneous activity of rats with heat syndrome (X £ s, n=6)

H E3EshRE (5 min)

ER i (mgkg™)

it i — 103.80+14.67

it — 149.67 +34.09™
DS 2340.0 110.30+27.07#
FG 22.9 115.20 +16.69%
FA 13.9 112.50+26.22%
Pol 60.9 107.67+12.48%
Oli 119.5 106.40+27.86%
FO 634.0 110.00+13.27#

GCK. PFK-1. PGK. PK [R5 2 si 2. 25 7t
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Table 3 Effect of D. sophia splitting components on glucose oxidation to pyruvate-related enzymes in rats with heat syndrome

(X£s,n=6)

ZH ) 7l E/(mgkg™) GCK/(U-LY PFK-1/(U-LY) PGK/(U-L ™Y PK/(mU-LY)

X i — 48.41+7.12 759.67+ 81.93 113.95+ 8.17 279.62+39.04
i — 65.03+7.20" 1 024.85+140.46™ 142.27+10.58™ 341.08+36.14
DS 23400 44,82+ 4,14 750.24+ 76.01% 120.01+ 9.00% 229.71+46.17%
FG 22.9 57.59+4.48"# 881.62+ 26.54"# 128.23+ 7.18* 299.07+10.14
FA 13.9 43.66+2.94# 795.34+105.41% 122.01+12.93% 262.31+48.83%
Pol 60.9 51.10+6.09% 905.04+116.12"# 123.60+ 7.26% 287.99+80.71%
Oli 119.5 59.09 +3.03" 909.08+ 46.40"* 124.16+15.08% 225.38 +36.02#

FO 634.0 52.1748.03%

872.744105.81"#

125.28 +23.96 286.26+64.71%
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Table 4 Effect of D. sophia splitting components on PDH
and acetyl-CoA in rats with heat syndrome (X = s, n = 6)

A FE/(mgkeg™) PDH/IU-L™) acetyl-CoA/(U-mL™)

36 EFFHKIFSTESITRIEXRERS KRS
FRIR 1R R ARSI AE LB AV R I

W% 6 fon, SXTIRAAHLE, IR K BT
GSK-3. PYGL. ATGL M3 iA &2 8 ik & & Tt =
(P<<0.05. 0.01), HHAIZAMLL, B F&A2h4

X 5094113 13833440 GSK-3. PYGL. ATGL {14k & 3% s b 2. 3 W
A — 6.60+0.83" 27.61+4.29™ (P<0.05. 0.01).
DS~ 23400 517005 141422907 37 EB TR A S M HGEA R AR g3
FG 22.9 5.36+0.44% 13.64+1.91% FEh A B A BN
FA 139 4871087 15212707 W 7. 8 TR S IRLLA L, BURALK R
Pol 609 41541657 156242787 JiEi i CCR. COX. ATPs. ADK. Na', K*-ATP fif
Oli 119.5 3.611+0.82"# 15.584+1.78% (K1FIE M 22T (P<<0.01), OJEd ATP. NADH
FO 634.0 4.62+1.23% 15.19+3.16% (& B EZMT S (P<0.01), T ADP.
®5 EFTHRIFSEAS T PIERR = RERTEIAM AR XEERIRMM (X+s,n=6)
Table 5 Effect of D. sophia splitting components on enzymes involved in tricarboxylic acid cycle in rats with heat syndrome
(X£s,n=6)
2H 5 il E/(mgkg™) CS/(U-LY) ICD/(U-LY) 0-KGDHC/(ugrmL 1) FUM/(U-LY)
Xof e — 15.23+1.04 229.12+25.60 33.22+2.88 39.34+ 6.90
it — 18.57+2.59™ 332.16+14.84™ 45.04+2.15" 53.97+ 6.58™
DS 2340.0 15.274+1.70% 273.02+18.117% 35.30+1.66" 44,93+ 5.93*
FG 22.9 13.774+1.55% 301.45+20.67" 39.81+2.91% 49.53+ 557
FA 13.9 15.794+1.21% 345.35+22.90™ 33.42+3.56" 40.18+ 6.54%
Pol 60.9 14.954+2.15% 311.46+65.78™ 38.53+1.15™# 49.11+ 6.50™
Oli 119.5 14.814+1.12% 288.49+15.84"# 38.77+2.66™% 44.84+10.79*
FO 634.0 16.28+1.02* 223.66+23.20% 37.82+1.90"% 50.78+ 3.28™
R6 EHTURKEIASTHIEAR GSK-3. PYGL. ATGL HI#I@ (X+s,n=6)

Table 6 Effects of D. sophia splitting components on GSK-3, PYGL and ATGL in rats with heat syndrome (X £ s, h = 6)

el M (mgkg™) GSK-3/(ng'mL™) PYGL/(U-LY) ATGL/(pmol-L™)

ot R — 6.26+0.12 272.10+24.50 1739.26+169.63

B — 7.03+0.71" 414.40£47.20" 2307.55+150.36™
DS 2340.0 6.4240.41 317.60+38.34™# 1 860.88+143.61%
FG 22.9 7.45+0.79" 368.43+13.44™% 2184.80+123.01"
FA 13.9 7.814+1.09"# 279.53+35.05% 1619.92+185.81%
Pol 60.9 7.65+0.28™ 354.27+81.19™# 1800.64+ 59.41%
Oli 119.5 7.04+0.41™ 321.77419.25™# 1 882.47 +140.34#
FO 634.0 7.71+0.70™ 351.49+41.77"# 213411+ 6534

NAD* )& & & NAD*/NADH (a5 T (P
<0.01); HEBAMLL, %5 TF&H5 44 CCR.
COX. ATPs. ADK. Na*, K*-ATP [k i # 8k
W 2 2 Ak (P<<0.05. 0.01), ATP. NADH )&
RS FE TR (P<<0.01), ADP. NAD*HI& & M
NAD*/NADH B & & FtE (P<0.01).
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Table 7 Effects of D. sophia splitting components on related enzymes during energy metabolism in rats with heat

syndrome( X £s, n =6)

Hul  FE/(mgkg™) CCR/A(UL?)  COX/(U-L™ ATPs/(U-LY) ADK/(U-L™)  Na*, K-ATP f§/(umol-mL™1)
payis — 11.23+0.75  2.75+0.23 74.28+ 6.14 61.36+ 5.35 13.62+1.34

it — 12.72+0.68™ 3.44+0.64™  98.98+14.72"  74.73+11.86™ 17.16+0.56™

DS 23400 10.51+1.02% 2.92+0.25% 8275+ 7.75% 6549+ 5.05% 13.50+0.57#

FG 22.9 11.35+0.29%  3.19+0.27° 8550+ 9.04"*  69.60+ 3.58" 15.474+0.42"#

FA 13.9 11.52+151%  2.67+£0.11%  73.88+ 8.22%  61.95+ 5.27# 15.474+0.42"#

Pol 60.9 11.69+0.47  321+0.22" 9145+ 514~  66.52+ 7.56 15.63+0.40"*

Oli 119.5 11.49+053  2.65+0.36"  88.71+ 4.08™* 68.78+ 3.66" 14.73+0.71#

FO 634.0 11.82+0.40  2.54+0.32%  84.15+13.48" 7255+ 3.21 15.224+1.15"#

%8 EFFHRIFSESIIRIEXRESRHEXRIRESENFM (X+s,n=6)

Table 8 Effects of D. sophia splitting components on content of energy metabolism related substances in rats with heat
syndrome (X +s,n=6)

HA FE/(mgkg™  ATP/(umol-g™) ADP/(nmol-L™) NAD*/(nmol-g?)  NADH/(nmol-g?) NAD*/NADH
X — 749.731+143.65 1385.28+£257.49 0.080£0.018 0.015£0.002 5.26+1.16

T — 1961.26+281.85™ 200.20+ 15.41™ 0.010+0.004™ 0.040+0.016™ 0.22+0.09™
DS 2340.0 669.14 +202.70% 550.72+137.377#% 0.073+0.012% 0.022+0.003# 3.49+0.90%
FG 22.9 816.37+ 72.09% 428.57+139.08"## 0.082+0.012% 0.020+0.006% 3.48+1.01%
FA 13.9 801.47 £+ 108.05% 548.44+196.06™## 0.074+0.030% 0.024+0.005"# 3.47+0.69%
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Oli 1195 835.22+ 82.40% 568.17 +£117.70™# 0.071+0.011% 0.018+0.003# 3.81+0.65"
FO 634.0 754.98+ 57.20% 571.96 +235.69"## 0.085+0.012% 0.019+0.006% 3.62+0.62%
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