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Effect of Shaoyao Gancaotang and Its Disassembled Prescriptions on Expressions of

TRPV3, TRPV4 in Myocardium and Hypothalamus of Rats with Ultra-high Temperature

YAO Feng-yun, WANG Lin, LIU Chun-hua, WANG Fei-yun, LIU Chao, JIANG Jie-lin, WANG Bing-zhi"
( College of Traditional Chinese Medicine (TCM) , Jiangxi University of TCM, Nanchang 330004, China)

[ Abstract | Objective: To observe the effect of Shaoyao Gancaotang and its disassembled prescriptions on
the expressions of transient receptor potential vanilloid 3 ( TRPV3) and transient receptor potential vanilloid 4
(TRPV4) in myocardium and hypothalamus of rats in the ultra-high temperature environment, in order to explore
the mechanism of Shaoyao Gancaotang and its disassembled prescriptions against the high temperature. Method ;
Seventy five male SPF-grade SD rats were randomly divided into 5 groups according to their body weight, namely
normal control group, high temperature normal control group, Shaoyao Gancaotang group (2.16 g-kg '), single

Paeoniae Radix Alba (PRA) group (1.08 g-kg ') and single Glycyrrhizae Radix et Rhizoma ( GRR) group
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(1.08 g-kg™'). Except normal control group, the remaining groups were fed in artificial climate boxes for 13

days. The normal control group and the high temperature normal control group were given the same volume of pure
water. Western blot and quantitative real-time fluorescence polymerase chain reaction ( Real-time PCR) were used
to determine expressions of TRPV3, TRPV4 protein and mRNA in myocardium and hypothalamus of each group.
Result: Compared with the normothermic control group, the expressions of TRPV3 protein, TRPV4 mRNA,
TRPV3 protein and TRPV3 mRNA in the myocardium of the hyperthermic control group were significantly higher
than those of the normal control group (P <0.05), and the expression of TRPV3 protein in the hypothalamus was
significantly higher than that of the normal control group (P <0.05). Compared with the normal control group, the
expressions of TRPV3, TRPV4 proteins in myocardium of rats in PRA group were significantly lower than those in
the control group, and the expression of TRPV4 protein in myocardium of rats in Shaoyao Gancaotang group and
GRR group was significantly lower than that in control group. The expression of TRPV4 mRNA in myocardium of
rats in PRA group was significantly increased ( P < 0.05). Conclusion; TRPV3, TRPV4 channels in rat
myocardium and hypothalamus were activated in the high temperature environment. The anti-hyperthermic

mechanism of Shaoyao Gancaotang and its disassembled prescriptions was related to the regulation of TRPV3,

TRPV4 channel protein and mRNA expressions in rat myocardium and hypothalamus.
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55 sl Y10 R 23 5y 4% A A Lo (HEifES JZLLSC :2018-
0048) .

L2 25 Ran ey BAT CH R R I A A
R A (M) RO A R |, 57 H o3 5l g2 2 BL
N5 S 43 51 oy 301003383P,401133319P, 4
VLY rp R 2 R 28 T B B AT B RAHHEY)
Aj 24 Paeonia loctiflora (AT AR , H ¥ 8 B RME Y H
¥ Glycyrrhiza uralensis B AR M HR AR 28 trizol ( 26 [H
Invitrogen 2 &) , L5 15596-026) ;cDNA 25— 5% 4 1%,
ik ) &, Tag DNA Polymerase ( Z€ [ Thermo Fisher 2%
AL, 5 4 5k K1622, EP0405 ) ;5 Agarose ( 75 BT &
Biowest A &), L2 111860) ;50 £% TAE F 5k 22wl ik
SDS-PAGE #E iz v ik a0 ) &, & 11 A 5 BN 3l %
(Western blot) £ ) i 7] &, ECL £ I i 7] &,
Braford # 11 3% K5 M0 50) &, AR 20 9 60, F- BT
B AL (ILIR ILEE A AR ey A7 BRA =)L it = o
H /& KGM020, KGP113, KGP1201, KGP1123,
KGA801,KGP105, KGAA35) ; TRPV3 — $1, TRPV4
—H (R E Y TRARA AL M5 555 R
BA2875-2, BA2876-2 ); H i WE-3-8F MR Wi &
(GAPDH) —#i ( £ [H Abcam 2\ #) ,#t5 ab181602) ,
1.3 fU4F RXZ BB N T4 (77 B A
ar 3 ]) s DAT600 S i 2% i S ik 3R A Al 2
(Real-time PCR) g F ( H LU K27 1k 22 HE DY B 13 A1
FRA ) s ELx800 Y il A5 A ( 35 [ Bio-Tek 24 ] ) 5
Veriti 96 well Thermal cycler I3 35 # & PCR 4% ( 3£
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FE ABI /& ®]); BL310/BL21S % 43 #F K F (1% [
Sartorius 2y ) ) 5 DYY-6B I 4% i 1 Pk AL (b 572 75 —
YR A RZA R ) 3G BOXChemiXRS T 5E Jig i 4%
I3 28 (S [E Syngene 24 H)) ;5024 R A 5 3% TR
B0 HL(FEE Eppendorf 24 R ) 3 HZUA1 3 4% (g1
T RS A RS F) 5164-5051 AL PowerPac™
FLh e Pk A F I, 170-4150 %Y Trans-Blot Turbo 4= fig
RIE AR R4 (£ E Bio-Rad 4 7]) .

2 FHiE

2.1 Y orHER 54525 SPF 9 SD Mt K
75 H @RISR LS AR LS 5 A, 4y
S Ay U E R AL R OE R AL AT 2 R A Ak
FIAT A RN Bk B ) 95 T N AR, SR
S H AL HR EF9 ~ 10 AR E N
30 °C T+ 36 C,10 ~ 15 5 M 36 CFF % 39 C, HAth
I [A) B ) 7 R B S #E i 7E (31 £ 1) C, B IRZEG
HE,24 holy 1 ANMESH . MR BT IR RIS T
FH KRB AN 1R, AT H R A
2.16 g-kg™'ed ' HBRAT 44 1.08 g-kg T od T
HRH B 1.08 gokg ' -d " IEH AL T R AK R Y 4l
K, g 24 300 AR A i R 45 0T B e B 48 25 AR Y
A 10 mL-kg ™ GELEZ 13 d,

2.2 AR TEIRMEFES 13 RAME KR, 4
PTG A 0 AR 25K 12 h, 45 T & &2 W R 2 1
(1 gekg ™) M o S JRR IS, 2t BB 00 L e il
HA A - 80 CvKHH FRAF LA 1T Western blot &
Real-time PCR # il .

2.3 Western blot #.0> . F =i TRPV3, TRPV4 &
A KT BUR B L Bk 4 2085 5 (&
DK 1) A& A 2 Tt 400 o) 700 0 2 e e, T B 4T
9K J5 14 000 r-min "', 4 °C B.0>15 min, Bt b4
W, BCA V&I o 2 11 ok B RAs o i 4 s 2R 47 8 1 A
PR U IR R G 34T SDS-PAGE Hi Uk 5 % 5 %2
PVDF &, I & 5% R Rg 55 0 1) 4 1A W, $2 IR 91k
1.5~2h, BHALH )G, H TBST P4 K 10 min,
fim A TRPV3 (1 :500), TRPV4 (1:500), GAPDH
(L1 )ik 4 CHRIRRGME LK. %2 R
B, E IR IR 30 min, W FH — 3T, TBST % 10 min,
3 WK 5% Mo B g by 5 VA VR B — it (1:1 000) ,
FIRPEIRIR G N 1 ~2 he ZHOR Y 45 H 5, B
“¥i. SRS TBST BEAE 5 ~ 10 min, 3 K, VU
GAPDH YEN N2, 43 H K AL

2.4 Real-time PCR ¥ # 0 0>, F I Ili TRPV3,
TRPV4 mRNA (35K FH trizol 42 BOO LT

Y RNA G FG 22 VR S 50 % 5 DNA
JE 1 YIS 95 °C 5 min i RNA 2k i ,40
AMEFR (95 °C 15 5,60 C 20 5,72 °C 40 s) 44,
95 °C 15 s, 60 °C 1 min,95 °C 15 s 2 il ¥ i )& i
2. 1L GAPDH N 2 3t [H, 58 & )7 i ik i 272
W THEAS 0 R il TRPV3, TRPV4 mRNA (i) AH X
Fikft, HI NCBI Primier Blast #3153 # %51, i T
IR E BRI A R A R & S, AR T

%1 PCRB|#F3F
Table 1 Primer sequence of PCR

L] JFHI(5'-3") K JE/bp
TRPV3 | ¥f GGACACGACGACAGATAACTC 156
T AAGCAGAAGGACAAGAAGAACA
TRPV4 L CAGCCGCACATCGTCAACTACC 80
FiE GTGTTGCCTCTGGAGTCCTGTC
GAPDH [ ¥# AGGTTGTCTCCTGTGACTTCAA 130

T CTGTTGCTGTAGCCATATTCATTG

2.5 ZiteEa bt R SPSS 20. 0 B Xt 5 5 AL
PHATGEAT 000 B LA & £ 5 oK, W FEA 1] L
BORH e K5, LA P <0.05 22 A G L
3 #R

3.1 XPRBIET R 5 Ei e W 4 e, %
WHAH R BICT R A AR FE T B, ser %
MR F o 4 U A B T 21 AT 24 H R I 2 R LR
HATH . W& 2,

x2 HHHEGREFAMARECENZN
Table 2 Effect of Shaoyao Gancaotang and its disassembled

prescription on mortality in rats

a1 FiilESs 1 FiRshY  ®ashy RTE

/g kg™ /R /R /%

H R AE - 15 15 0
e Uk 1 - 15 7 53.33
AT H g 2.16 15 10 33.33
kA 1.08 15 8 46. 67
Bk H B 1.08 15 11 26. 67

3.2 X R ELL UL TRPV3, TRPV4 & 1 35 35 19 5% i)

5O I OE W bR, R OE E A R B0 L

TRPV3,TRPV4 H 1 £ k¥ L F, Hh TRPV3 & 1

kW E LT (P <0.01); LBk H A4 TRPV3,

TRPV4 FIFRBRH F4H TRPV4 3 R B B E T B

(P<0.01), 5miREEALE, SHAGHAHET
<11 -
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e s 48 , L b BB 1945 40K B0 L TRPV3, TRPV4
W R E T (P <0.01) , AT25 1 #3741 15 3
BRH %4 TRPVA 7B 1 AW FHE (P <0.05),
W1, 3,

ey [ —— -
TRPV4 S S S— 0 kDa
oo R

A B C D E
ACHLIER A B m i IE W A C AT H R A D. Bk 5 AT 4L
E. S b Rl (2 )

Bl HAXROGAALR TRPV3, TRPV4 | B RX Rk
Fig. 1  Electrophoresis of TRPV3, TRPV4 protein expression in

myocardium of each groups

®3 NAHHEZRHEFFXAROGH TRPV3, TRPV4 EERIZH
MW (x+s,n=15)

Table 3 Effect of Shaoyao Gancaotang and its disassembled
prescription on expression of TRPV3, TRPV4 protein in rat

myocardium(x +s,n =15)

w13 7 = TRPV3 TRPV4
/g kg ™! /GAPDH /GAPDH
HORIE - 0.450 £0. 106 0.631 £0. 033
1= i E H - 0.611 0. 146>  0.813 0. 318
AT R 2.16 0.503 +0. 672 0.570 +0.191%
PR A 1.08 0.167 £0. 120** 0.374 +0.029**
PR 1.08 0. 443 +0.290 0.395 £0.047%

S WIRIERH Y P <0.05, P <0.01; 5 /i 1F % 4 L
%3P <0.05,YP<0.01(F£4~6).,

3.3 XK EL L TRPV3, TRPV4 mRNA ik 1Y 5
L S I ST o 2 A =TI T sl = Rl T
TRPV3,TRPV4 mRNA 235 F ¥, H TRPV4 mRNA #
KRR (P <0.05) ;25 FH 25 A BR AT 25 H %% 21
TRPV3 mRNA 2y b, HoR ¥ AR 2R R f, Horh
PR H B4 TRPV4 mRNA 2350 FRE(P <0.05)
5 i IE H 4 L B, B 1 AT 4K BLG L TRPV4
mRNA EikH I EFH(P <0.05) . Wk 4,

3.4 XFKEUF i TRPV3, TRPV4 3K [ % ik 1) 5%
00 ST A A S = W 7 B N A N el 1
TRPV3 & R IX A BT b F, Hod s I 1E 5 4 AT
HHFEGHA R E 2R (P <0.01), HIKEATHK
BT Bl TRPV4 i (3K 38 5 8 IR E & 2040 L 9] 2
TRE(P<0.05), WWE2,%5,

3.5 X REF R TRPV3, TRPV4 mRNA 33k (1)
M 5 RR R R 4 A, IR R R A OR B B i
TRPV3 mRNA FiAH i TR (P <0.05) ; HAth £ 4
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F4 HHHEHREFAI O TRPV3, TRPV4 mRNA R ik § %

M (x+s,n=15)
Table 4

prescription on expression of TRPV3, TRPV4

Effect of Shaoyao Gancaotang and its disassembled

mRNA in rat

myocardium (x +s,n =15)
415 /juk Jf X TRPV3 TRPV4
H R IEE - 1.466 +1.584 0.786 0. 383
1o Ul IE - 1. 129 £0.957 0.504 0. 222"
A 2.16 2.134 +1.815 0.508 +0. 332
BRI A 1.08 1.313 £1.280 0.710 0. 256"
AR H 1.08 1.044 0. 645 0.497 +0.291"

TRPV3 | M S A — 0 kD2

v [ .
- S -
orn R >

A B C D E

2 FBAKXRRTEMR TRPV3, TRPV4 & B RIEB K
Fig. 2 Electrophoresis of TRPV3, TRPV4 protein expression in

hypothalamus of each groups

x5 NAHEFRHEKFAX TER TRPV3, TRPV4 EHRIEHNH
Mg (x+s,n=15)
Table 5 Effect of Shaoyao Gancaotang and its disassembled

prescription on expression of TRPV3, TRPV4 protein in

hypothalamus(x +s,n =15)

213 = 1 TRPV3 TRPV4
/g kg™ /GAPDH /GAPDH
B R IE W - 0.250 £0. 157 0.529 +0.219
[N - 0.404 +0.109%  0.372 +0. 129
ABH G 2.16 0.491 £0.169%  0.615 0. 410
PR AT 1.08 0.372 £0.217 0.294 +0.079"
AR H 1.08 0.317 £0. 185 0.439 +0. 021

KT [ TRPVA mRNA R4 AR R B2 R,
HIGE I E L WK 6,
4 tig

NSRRI S0 Y, 2540 SR E Th i il A7
B A5 AL AT bl (A 5L I 15 A, 22 3 5 1 A HTAR
i b RS RO A, P A P 3 R A
Bk S LR B O WO G E R IR 3R R
Pris A mEMMA O AP E S SRR
S LA 0000 i o JUFE 308 e 1) B JEK o A 9 i 32K If 98
N A RIS R 1) Bz JEk 2% T ) % 32 R ik B IR H R
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F6 NAHEFHRHEIFAX T ER TRPV3, TRPV4 mRNA Rix#)
B (x+s,n=15)

Table 6 Effect of Shaoyao Gancaotang and its disassembled
prescription on expression of TRPV3, TRPV4 mRNA in
hypothalamus(x £s,n =15)

= &
28 3 ) " TRPV3 TRPV4

/g-kg
W IE W - 0. 871 0. 306 1.006 + 1. 046
1o T IE H - 0.606 £0. 144" 0.168 +0.077
A H R 2.16 2.110 2. 900 0.607 +0. 948
B A 1.08 0.852 £0. 357 0.329 £0. 205
B B 1.08 1.020 = 0. 854 0.315 +0. 314

1L 32 ) AN BE T AR R A TR R S v T
TR T T2 S O N K G b DT AT R0E B
I 75 H 9 /0 (R B O JUE 34 5 2 1) B S L A % 1 A
YedF IEH AT B XA ALETE P A O WL 45 3
B LR O i R 0 A JE A A ER A L
1T R AE AT 5 A U 1 ook 2 v R 45 T AR
seAf F (IR ) th AT 25 H RERCAL A B 25 /IR, F
IR TSRS

SREZN LS ECQERGIER) T A TR
Wz HUgZ, i MHE, HAm” . 58T
i W 245 5 H ke 25 g AT T 9% BA SR i . N7 v R R
BN AR, B Bk 25 R OIS I, R K = R
B X AT H R A 0 B RE A AT

W sf 52 44 fL (52 ( TRP) 3 18 2 FH 25 3 3 19 ] 4¢
W, R 2 — B W B 52 A oL A7 7 R 2 7Y (TRPV)
H 6 bt (TRPVL ~ TRPV6), H i 4 4 gt &
(TRPV1 ~ TRPV4) 7F $R 58 v i 5 224, DR otk
FROM A TRPY S ™ o (F 51 3 18 RO 36 B
TR —FkE, Hih TRPV3 BBA% A2 34 C L) I iR
J& , TRPV4 fgfg A2 27 C UL iy B> . TRPV
JTZARE T RN DA S, S5 2R A B
T, Q3 B R e A IR R WA BR gt R,
TRPV3, TRPV4 i 18 # B J5 , 85 25 5 N T 39 2
fifi cAMP /K- Tk, BE T4 S BURBR T 77

ARSI 5m kW8 OR BUL LR B R TRPV3,
TRPV4 & [1 K H mRNA (335 HTAT 25 H %  &
FCHF 7 i o e A B R R ZE T ML . AR R AR R
B, B T R0 T RO R PR B R R R T R A
KA R B IR Z T AT B AE .
ML AT 5% 2 7, = i AT ff K L0 L TRPV3 , TRPV4
KT Fefidi TRPV3 2 (1 3235 b T, 1 45 45 25 41 %0 WL
TRPV3,TRPV4 & [ 1Y F+ i ¥ A XS/ A, o g

NSRS N OE ] U e [ o o W
4, Bk (AT BH B 4L R B TRPV3 2R (£ iA 1
T — E B R BUAE s R TR R R RO L
TRPV4 mRNA FIF Ffizi TRPV3 mRNA ik, & %
540 %F F B TRPV3 mRNA ik F (3 K [F 2
JEE B BTAE R, B F1 AT B AT 25 1 g 2 0k L
TRPV4 mRNA 35 F 964 X507 A . 24 1 38 00
E =i S P N I S S N R
it 5L R % St 2 R KSE TR 4R T e 2
REAR L DR (0 2 S o WS SR R 45 418 1 5 6 TR 3Rk
BEHMZ . 25 B, m iR T USSR ELO AL
fixi TRPV3, TRPV4 3@ 18 {ff {4 5 7 i , 10 AT 25 1 55 1
B H AR 7 ot @ i K EUC LT Bl TRPV3, TRPV4
i I R T — R B E A .
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