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Study on the effects and mechanism of total glucosides of paeony on enhancing efficacy and reducing
toxicity of Tripterygium wilfordii polyglycoside in the treatment of eczema

ZHANG Minghao', WANG Zhen', GAO Yiying', XUE Pengkun', MA Weiyang', DONG Wenxia', MA Liya’®,
ZHANG Dawei’ (1. School of Medicine, Henan University of Chinese Medicine, Zhengzhou 450046, China;
2. Clinical Skills Training Center, Henan University of Chinese Medicine, Zhengzhou 450046, China; 3. Dept.
of Obstetrics and Gynecology, the Third Affiliated Hospital of Henan University of Chinese Medicine,
Zhengzhou 450008, China)

ABSTRACT OBJECTIVE To investigate the effects of total glucosides of pacony (TGP) on enhancing efficacy and reducing
toxicity of Tripterygium wilfordii polyglycoside (TWP) in the treatment of eczema. METHODS Totally 50 SD male rats were
collected to establish eczema model by sensitizing with 2, 4-dinitrofluorobenzene-acetone olive oil solution (volume ratio was 4:1)
on the abdominal area and provoking on the back and ear. Model rats were randomly divided into model group, loratadine group
(0.9 mg/kg) , TWP group (9.45 mg/kg), TGP group (162 mg/kg) and compatibility group (TWP 9.45 mg/kg+TGP 162 mg/kg),
with 10 rats in each group. Other 10 rats were collected to set as normal group. Three days after the first sensitization,
administration groups were given relevant medicine intragastrically, and normal group and model group were given constant volume
of 0.1% CMC-Na solution intragastrically, once a day, for consecutive 21 d. Twenty-four hours later after the final administration,

the general condition of rats in each group was observed, and
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the eczema area and severity index (EASI) were scored; ear
swelling degree of rats was measured, and the skin

histomorphology observation and pathological score were
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p38 MAPK) and phosphorylation level of p38 MAPK in rat skin tissue were detected; the levels of inflammatory indexes
(interleukin-4, interferon-vy) , liver and kidney function indexes [glutamic-pyruvic transaminase (GPT) , glutamic-oxaloacetic
transaminase (GOT) , serum creatinine (SCr) and blood urea nitrogen (BUN)] and oxidant stress indexes [total superoxide
dismutase (T-SOD) and malondialdehyde (MDA)] were measured. RESULTS Compared with normal group, EASI score, ear
swelling degree, pathological score, protein expressions of p38 MAPK and p-p38 MAPK, phosphorylation level of p38 MAPK,
the levels of inflammatory indexes and BUN were all increased significantly in model group (P<<0.05). Compared with model
group, EASI scores, ear swelling degree, pathological scores, protein expressions of p38 MAPK and p-p38 MAPK,
phosphorylation levels of p38 MAPK and levels of inflammatory indexes were all improved significantly in administration groups
(P<<0.05). The levels of GPT, GOT, SCr and BUN were increased significantly in TWP group, while the serum levels of GOT
and SCr in TGP group and serum level of SCr in loratadine group were all decreased significantly (P<<0.05). The levels of T-SOD
in liver and kidney tissue were all decreased significantly in TWP group and compatibility group, while the levels of MDA were
increased significantly (P<<0.05). The compatibility group showed more obvious effect in improving the ear swelling degree,
pathological score, p38 MAPK expression and its phosphorylation level and levels of inflammatory indexes, and could reverse the
abnormality of liver and kidney indexes caused by TWP (P<<0.05). CONCLUSIONS The combination of TGP and TWP has the

effects of anti-inflammatory, synergistic and hepatorenal detoxification in eczema model rats. Its mechanism may be associated with

down-regulating the expression of serum proinflammatory indexes and inhibiting the activation of p38 MAPK pathway.

KEYWORDS total glucosides of paeony; Tripterygium wilfordii polyglycoside; eczema; enhancing efficacy and reducing

toxicity; p38 MAPK pathway; rat
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S FEH IR O BE 1 g/kg HEAT IR , WLEE R BT 0 B2 ik A1

- 446 - China Pharmacy 2023 Vol. 34 No. 4

SR O 5 TR T2 s kIR, LA 3 000 r/min #5.0> 10 min, B
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THUEE VR EGR VR G T —80 °C M IRA
23 KR—MBEAMESEZEEZTS

NREE A 21 R R — M A7 10 % HL 3 0 1 R 92 ™
EEHATIESr . TS %1895 A ™ 5 48 4 (ec-
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2.6.2  Western blot SZ 56 HU“2.27 0 N YR A7 1) K2 ik 41
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HEEZGS 2023455 34 B4 4 )

K1 BAKXKREIBEKEASIES BEIhHKE KIEIT
SHIRNER (x+s,n=10)

a5 INEZ F bk g IR
e 0 0 0

i 6.83£0.75° 063£1.78 1750+0.84
Aled 2675082 5485061° 700+0.89°
TWPZ 250£0.84° 5601042 630084
TGP4 267£082° 527030 6.67£082°
L 267082 3331062 6.17£075

a: 5 IEH AL AR, P<0.053b: SHUBL HAE, P<0.05;c: SEUH4L

%, P<<0.05
3.2 KREMKERNLESR
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(P<<0.05) ; SHLAUL LA, 45 250 20 R B0 B Jeb Ji 2 1
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AU L AR 0 1 Uk 3 1 J52 B g T 21 W Sl 3 o
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kLA s E Ty N R o N A BIUES N
BRLEZ JH 2H 27 7P p38 MAPK . p-p38 MAPK 7 [ 1192835 7K
TR (P<<0.05) ; AU LA, 45 20 2 K IR
BRI ZH 41 p38 MAPK . p-p38 MAPK 2 F1 1) 32 ik KF-
Py 0 S BRAG, FLBCR AL iR 48 Ry W KT TWP . TGP
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38 MAPK

p-p38 MAPK.

BRI C. 5 e

D. TWP#] E. TGP F.cfhigd

3 HEKXREEREAKAL B p38 MAPK .p-p38 MAPK & B &R iEH R E AN E (x400)

F2 HHAKXKRY I KA p38 MAPK, p-p38
MAPK % 8§ &% 7k 70 p38 MAPK & 5 BB L
IKEREMER (x+5,n=10)

1l IR 38 MAPK BB fl K F
IS MAPKESKTFAX10°)  pp38 MAPKEISKTF/(X10°)  (Western blot 53 )

FE4 163.01£5.67 297.79+5.59 049002
e 742361725 659.79+5.50° 0.13£0.03°

A led 183.99£5.25 244486,01° 053003
TWP# 213831500 26509405 052+0.04+
TGP4 U947 57 29151 £765% 049£0.03°
il 12624062 U206£282 048£0.01°

a: SIER A, P<0.05;b: S LR, P<0.05;c: SR
M4, P<<0.05

Western blot SZ 5545 5 7~ , 5 1E 5 241 H 3¢, iR 20
K Uz Bk 20 21 v p38 MAPK 75 [ BB R 16 K F i 3 7+
= (P<<0.05) . SHRIRIZH L3, 45 250 4 R R Bk 1 41
H1 p38 MAPK 2 [ (B R 1k /K F- 24 1 3 A, FLE (R4
LT TWPA (P<<0.05)., 453K 4,32,

pisaark D S G o—
p-p3S MAPK | e I S— S — — 12 kDa

IEH 4 BRG] AR b TWP i fGP 4 Ffhdl
B4 HHAKXRE I EKAZLRD p38 MAPK. p-p38
MAPK EBARIZHEBIXE
3.5 KERKAE FFEINEE  EWEHIEIRAIM N L R
S IER A A AR ZH R BRI Y IL-4 IFN-y 7K FH)
W ETHE (P<0.05) ; SR He , 4525041 K UL i vh
IL-4 IFN-y K- i R (P<<0.05) . S5 MRS,
®3 BHXBRMBFRREERORMNER (x+s5,n=

10, pg/mL)

43 1.4 [FN-y

&4 5799701 16698 £4.21
fiA] 20777738 262.33£536°
Afled 12375599 14754458
TWP# 120.06+3.58 143.98£5.01°
TGP4 124614838 141,60+ 5.93°
[ 125974681 14038 £ 4.00°

a: SIEHH L, P<0.05;b: SRR LA, P<0.05
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HIEH A I, TWP 40K BUfi i H GPT .GOT . SCr
KRR IE 5 4 AN A 20 K BRUMLTE H BUN /K34
F Tk, TGP 41 K BUIML 3 SCr /K - & 3 B I (P<
0.05) ; BRI ZH L4, TWP 41 K BUIfiL 7 ' GPT. GOT .
SCr BUN /K4 g % Tt (P<<0.05) , TGP 41 K FLifi i
o1 GOT ., SCr 7K - 14 7 th 22 41 K LI I 7 SCr 7K1
1 E AL (P<0.05) , HECH AL bk 38 bR K -3 F
TWP4 . TGP 2HZ [a] (P<<0.05) ., 459034,

R4 VEKXRMFEH GPT.GOT .SCr . BUN KR
MER (x+s,n=10)

415 GPT/(UL) GOT/(UL) SCr/(wmollL) BUN/(mmol/L)
&4 1665140 2513153 25790£28.10 31684324
il 1750£195 28594436 280074644 37431463
Adled 16994257 29374405 286843563 37054342
TWP4 25.8943.08" SLO0ES29% 700148393 58224406
TGP4I 16.06£0.60° 19.96+3.71° 0689+43.13% 31154375
Filidl 1860111 21341546 IERIESVAE 39324317

a: HIER A AR, P<0.05;b: SHIIA AR, P<<0.05;c: S L {H4]
He#, P<<0.05
EEH A RIS ZE LA, TWP 26 AT 4H R BRUT
B 414U T-SOD 7K F- 34 18 3 B A1 , MDA /K-35 1 25 7
15 (P<<0.05) ; FLfTLg]_FikdEFRIIN-F TWP AL . TGP 42
8] (P<<0.05), Z5HRIFES,
#x5 HAHAKXRIT.SAHL G T-SOD MDA 7K F K
ZR(x+ts,n=10)

. 4 B4

- T-S0D/(Ulmg) MDA/(mmol/mg) T-S0D/(Umg) ~ MDA/(mmol/mg)
&4 16557121 15540.02 12831£1.06 1604002
| 16535+ 131 1.5840.04 12840£1.50 1624004
AEMER 167042084 1.5940.02 12988+ 1.40° 1594003
TWP4l 03.1741.20 3.61£0.04% 96.30£2.20™ 3781003
TGP4 16742£090° 1554002 127,69+ 1.70° 1562001
[ 14095 £ 1417 170£0.03* 119.58£3.00° 1794002

a: FIEW A LA, P<0.05;b: SHRIAIY] HLEE, P<<0.05;c: Hc{li4]
HAs, P<<0.05
4 itig
W IB SR — P08 M b B B R L DAET i R L3
B R RGO EERRE . AU RS Rz
JRAZEZ B SRS, PO A R S i BV AR S I
N S I e A B DA OG AR SE IR ] DNFB vk
JEE W R BV B L H R 1 Oy A A TR R

HREZG 2023458 34 BT 4



MR AR G R WA R BRI i B T e, R
B WIS FL AR B, O 20T WL S RE A IR 1, e B v
BEE) o

WEFEdE i, TWP AT HITIRYT A B Sk 2 182
PR, TGP ] FH TR 97 KR e tb g™ ™, AW
b T 3 U ATLAAR P A A T4 R T 3k 8 % i 1
ZRER I VE L, J& B TG IR R IF IR M A =z
—0 PR, AR S50 DA 24 Sk B X Ok 5 B TWP
TGP F W 25 BL AR X R B R R BRI T HifEH . 4538
7, TWP TGP K % 24 fic {11 34 fit [ AR 1292 A5 78 KRR A
EAST VY43 FHH- i i B2, O AT {off iz k4 25 ro i 20 A 7K i
FISEAE A LI R Vs A, LA A L e G 2 17 2l
A i, 2B TWP . TGP K W 24 it (h 6 92 B 0 K
1) 2 IR A5 3 25 5 1) TV L ELIC AR A B A
D7 ) FRCRAE T TWP TGP H#LH]

MBIZ 1 & A= 55 Th1/Th2 40 A 5306 9 4 i R 7K
- B Ha A5 44 5, IL-4 . IFN-y /£ Th1 . Th2 4H i ()
FRAEPER 7, 25 T2 0 B A%, JF v] sk Thi
Th2 4il i S e i A FREY . p38 MAPK i & ELAZ A=
Pt AR S A — A5 T B o i Sl i, TS 5 A
JL 434k 2R LR T B S S I A AR i Y i
T Tt 2T R R A TR T 22 S TR I AR E T R T
(mitogen-activated protein kinase kinase, MAPKK) , ik
1) MAPKK 7] i — 20 8 2 16 38 1% p38 MAPK; ifij p-p38
MAPK J& 5 22 (0 S P 5, il 5 Z AR 1 45 4
S5l R B LR IAE TSR I & A R, AR
WFFE L Wom 895 A KRR N IL-4 TFN-y /K-,
p38 MAPK , p-p38 MAPK 4 [ 1) 3 5 7K F-Hl p38 MAPK
H H RBEIR A AT 35 2 s, 32758 IL-4 TFN-y S5 62 %
PR R, p38 MAPK A - 555 38T , K Uz Ik S
e, 2 TWP . TGP kP25 B DTS , R EiRFE bR
Bt Dheks , ELEC(R4H T 94 p38 MAPK . p-p38 MAPK
2 3A KA p38 MAPK 25 1B R Ak 14 1 FH 5 0 i, 42
7 TWP 1 TGP 1] 3 1+ BHLIKT p38 MAPK 3 4% 1) 38 116 4 &
EPURAER, B 25 BCR )5 B o /B A T & m , iX —4t
2 A5 A A 2 R R JORT BEL KT p38 MAPK 3 [ 3%
A K,

TWP A W A B A1k, DU B D RE S 40 0 3222
FI, GPT A1 GOT S Ml it JHFIE Dy fig i) 8 2246 4, SCr
A BUN S A it IE T RE I FZE A8 AR, AR LA I s
GPT.GOT .SCr.BUN /K25 4b 2k %% TWP (1 T 5 1
FIBCAL TGP HOIREEAE o 45 5 s , TWP Al i K B IfiL
1 GPT.GOT. SCr.BUN /K- Fh & , $7m HoAfe it
PR & FHOR U BUAS R RE B 1 P B 481405 ; TGP vl i
TWP 2 GPT .GOT . SCr.BUN /K- F}& (i 15 5, B ] 35
O3IRES TWP BB 5405

TEZD; 2023455 34 55 410

AN R T E M EE N R Z —,SOD & —ff
FEME A B IEBRA, Ge AT VF 3z A B AR
15 s MDA JZ 36 M A B BT i A S N I 2R ), AT A
— R L R B AR R AT A AR
7, TWP AR BUR L B 2021 T-SOD 7K F-F ik , MDA
KT $es TWP RO B 21 mT e 5 42U
TR B HE T O ; TGP 1] ¥ 5 TWP 5| i 14 480 A g 33
B3 R BT LB 20 21 T-SOD /K F- T , MDA 7K S
I, $&7% TGP Ffh TWP n] i 1 $& FHHL I 1 $1 A Ak BE
V5 TWP BT 51

25 b Tk, TGP B {h TWP XHZ 2 AR K BLUEA BT
RIS B R VERT , FELHLTI T RE 5 T IS 2 R
IR F 1Y 235 F 61 p38 MAPK i & F30E A 5% , il ki
ERAEIRIZIRT O T TR AT & A SR LS I AR 4
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