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Study on Protective Effects of Crocin against Triptolide-induced Visceral Organ Injury in Mice

YAN Yinyin"?, YAN Min’, WU Xiangxiang’, ZHU Xin’, SHI Wenbo" *, JIANG Mengyuan®, ZENG Huahui'" *
(1. School of Medicine, Henan University of TCM, Zhengzhou 450046, China; 2. Academy of Chinese
Medical Sciences, Henan University of TCM, Zhengzhou 450046, China; 3. School of Pharmacy, Henan
University of TCM, Zhengzhou 450046, China)

ABSTRACT OBJECTIVE: To study the protective effects of crocin (CR) against triptolide (TP)-induced visceral organ injury in
mice, and to provide reference for the studying TP compatibility and detoxification. METHODS: Fifty mice were randomly divided
into normal group, TP low-dose and high-dose groups (i.e. TP-L group, TP-H group, with 300, 600 pg/kg), TP low-dose and
high dose combined with CR groups (i.e. TP-L+CR group, TP-H+CR group, with 300 pg/kg TP+100 mg/kg CR, 600 pg/kg TP+
100 mg/kg CR), with 10 mice in each group. Except for normal group, other groups were given relevant medicine intragastrically,
once a day, for consecutive 7 d. The body weight of mice was weighted every day, and their death was recorded. After last
administration, the mice were sacrificed, and the heart, liver, kidney and testis were taken, and the organ index was calculated;
serum levels of ALT, AST, BUN and Scr, the activity of T-SOD and the contents of MDA were all determined. The pathological
changes of heart, liver, kidney and testis were observed; mRNA expression of Bcl-2, Bax and caspase-3 in liver tissue were
determined. RESULTS: Three, five, two and three mice in TP-L group, TP-H group, TP-L+CR group and TP-H+CR group died
respectively, and the survival rates were 70% , 50% , 80% and 70% , respectively. Compared with normal group, the body weight
(7th day of experiment) , heart index, liver index, kidney index (except for TP-L group), testicular index, T-SOD activity and
mRNA expression of Bcl-2 in liver tissue, serum levels of ALT (except for TP-L group), AST (except for TP-L group), BUN and
Scr, MDA content and mRNA expression of Bax, mRNA expression of caspase-3 in liver tissue were increased significantly (P<<
0.05 or P<<0.01). There were obvious pathological changes in heart, liver, kidney and testis tissue. Compared with the same dose
of TP alone group, the above indexes of TP combined with CR group were improved in varying degrees. Except for the renal index
and serum ALT level of TP-L+CR group, there was statistical significance for all indexes(P<<0.05 or P<<0.01); the pathological
injuries of heart, liver, kidney and testis were significantly improved. CONCLUSIONS: CR can relieve the damage of heart,
liver, kidney and testis induced by TP, which may be related to the antioxidant stress of CR.

KEYWORDS Triptolide; Crocin; Compatibility attenuation; Organ damage; Oxidative stress; Mice
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(AST) . JRZE % (BUN) . Ifit AILEF (Scr ) A6 3 571 & (it
4 55k 20201031, 20201026, 20201202, 20201202 ,
20201120.20201204) ¥4 [ 7y 5 2 BUAE W) TARBE R I 5
TriQuick Reagent & RNA $2HUs7] (415 20200924) 1 H
BRI T MR A BR2S |] ; Beyo RT™ 1l cDNA 23
— A R & (5 093019201105) 4 [ |3 2K
H W HE AR A B2 ] 5 Power Up™ SYBR™ Green Master
Mix % J¢ & & PCR XU % DNA ¥ 4% ik 7] & (it 5
00918736) 14 A 3¢ [E Thermo Fisher Scientific A ] ;0.9%
SR ENTE SR (165 5B20100704, B 4% 250 mL: 2.25 g)
W B AR SRR AT BN T 5 4% 22 3R W RSV T L 52 L1
SEW (L5435 70085400 . HI200104 ) H41 [ 57N FE 44
IRAEIRHEE AT B ] 5 LA 1R b 4l S0 30 2= 8
FHEAK , K R aliigK
1.3 ¥
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TR R (20 4 2) g, W F BN TT B 5F X AR 2452 50 s W 5
Y3, s A PR AT IE S SCXK () 2019-0002., /N
WA BRI 3: TG A28 (12 W12 h) (22 £2) G,
AHXTREE 50 9% Ao AT R SEE v ARS8 Uy 28 Ol 3l Il 7
WS 2 K2R S0 S 48 B B S W R E (4R 5
DWLL202103173).,
2 FHiE
2.1 INBHBEERY

1 50 FUREM: KM /) BRIk 1oy M A 5% 1) i 4 R ot ot
BENL> K 540, B TE % 4 TP A 4 (2 M “TP-L 4™,
300 png/kg ) TP =741 (G “TP-H 4", 600 pg/kg) il
TP A & ¥ 5 CR B4 (43512 ) “TP-L+CR 41"
“TP-H+CR 41", 300 pg/kg TP+100 mg/kg CR.600 ng/kg
TP+100 mg/kg CR) , %4 10 H . He TPHIFAKE S
UK [12] M2 BT S B 45 5, CR A ik B2 % 3
BR[13] A2/ NI R FIE B 45 25 SR 25K R
20 uL/g, R 1R, LT d(H IR 25 REGE N L5550
R 5 IEH /N U B SE R R AR BEER 7K (BRI 0.9% &
AR, TR o BRI 1 9: 00 % B ATFR A /N Bl A
i, Il I TR L
2.2 IMiHERBLFERNRERLIE

RIKGZ 1205, I /NI AR AR ERK 12 h, FR
A HAR R T AR BRI . MAESCEEIR FEE 1 h,
SRIGAE 4 °CF LA 3 000 r/min 50> 15 min, 73 25 _F )2 1Ml
o WU, 37 BYFHSIHERG F1 A0 58N, FTFFHLE I
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2.6 OEOBFVSTMEREALANRERLSENLE
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BEREE ), (i S B WS A5 2/ N RGO I L L 2
AR E AL prsEE BIANE S T
2.7 BFEALHBAMMKERE2(Bcl-2) Bel-2t X X EH
(Bax) Bt X ZE B & 3(caspase-3) mRNA Fix /K FMUE

227 W1 R AE I 4H 4358 &, FH TriQuick Reagent
S RNA BG4 21 (mg) 5 $2 B (mL) 19 A1) K
100 = 1]H2HCH B RNA, X RNA 47 3¢ 8 A0 40 8 45 U
J&i , ¥ Beyo RT™ T cDNA 55— i 71 & 56 B 4
B RNA G S cDNA . L cDNA AR, fiff FF S
PN TE-PCRAGHATY 4 . SRR (10 pL) 434 : cD-
NA iz 4 uL, Power Up™ SYBR™ Green Master Mix i,
5L, R HESI4% 0.5 pLo S ERE R :50 Clndk
2 min, 95 °C A P 2 min; 95 CAE P 155,60 CiE & 1
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x1 EEFESIMFRINRFYRKE

Tab 1 Primer sequence and product length of related

gene

A SIS -3) FHIKIE bp

Bl F3#: ATGCCTTTGTGGAACTATATGGC 120
Ti: GGTATGCACCCAGAGTGATGC

Bax ii: TGAAGACAGGGGCCTTTTTG 140
Tiif: AATTCGCCGGAGACACTCG

caspase-3 F3i: TGGTGATGAAGGGGTCATTTATG 105
Tiif: TTCGGCTTTCCAGTCAGACTC

GAPDH ii: AGGTCGGTGTGAACGGATTTG 13

M : TGTAGACCATGTAGTTGAGGTCA

2.8 HFitFEFHE

K FH SPSS 21.0 X i A T e it b oS24k
LA x £ s 2R, Z4U1IA] FLBCR FH LR R D5 225007, 4l 18]
PR BRI LSD A o KB 7K e =0.05,
3 #R
3.1 TP5 CREXAX/MNREFRRENZM

T3 AL/INAE 4 25 98] JGET s TP-L 41 TP-H 41/
B 25540 B4 3.5 HAETS  AAT6 55 R T0% .50 % 5
TP-L+CR 41 . TP-H+CR 41/ 45 24 J5 43 il A 2.3 HBE
T AR R 80% \T0% . v W, , M4 F [ 5] 2= TP
FUHIZH, TP 5 CREE AL/ BRI AT R I — e 3 o
M TS 23 /INRBET S, iU L3200 ih AR 2 $4 2 B
5 HUNRIY R T 58150 #T -
3.2 TPL5 CREXAX/MNRIEREN T

MEEZGEE 2 KR (RIS 1K), SIEH 41 i,
TP-L . TP-H ZH/]N R A o £ 35 $ 2 R IR (P<<0.05 5 P<<
0.01) ; 5[5 &t TP H 4 be g, TP 5 CREXH AL/ IR Y
T T B 2 T (P<<0.05 5% P<<0.01) . & 2H/NEEY
A e 2 SR L 1

- IEHWA
- TP-L4]
—A- TP-H41
¥ TP-L+CR4L
~¢- TP-H+CR#l

JLRH d
T G IEW AL AR, P<<0.05, ** P<<0.01; 5 [ 7 & TP S FH 41
#,"P<0.05,"P<0.01
Note: vs. normal group, *P<<0.05, * * P<<0.01; vs. TP alone group
of same dose,"P<<0.05,"P<<0.01

Bl SANMNRHERENEER (xts,n=5)
Fig1 Body weight of mice in each group(x+s,n=5)
3.3 TP5 CREXAXY/NRAFESE EA 200

SIE# 41 s, TP-L  TP-H 41/ O JH L 22 4L
FEEL LA S TP-H 41 /N B B 8 5508 i 2RI (P<<0.05

HEZED; 202145 32 5 191

P<<0.01) ; 5 [F]5) 4 TP 5L HLAE, TP 5 CRIK FIZH /)
B A b AR U i B AN R R B2 M T , B TP-L+CR 4
/N B R BN, 22 S AT g L(P<<0.05 5 P<
0.01) ¢ AL/ O BRI SEALFE B 7 45 2R UL
*2,

R2 BHNBRHOE A EMEHIEHNESER (x+

s,n=5,%)
Tab 2 Heart index, liver index, kidney index and tes-

tis index of mice in each group(x*s,n=5,%)

4 DIIHER I3 H A
4 0.667+0.016 5.338:£0.080 152340102 0.592:+0.026
TPLY] 05730012 5.16420.074° 1470+ 0.076 0.539£0.010°
TP-HA 0525100497 4903+0239  1353£0089°  0502+0032°
TPL+CRAL 066510035 53310.108° 151540052 0.583:+0.010°
TPHHCREL 066320074 5311£0.56° 1500100497 058020052

T S IE R L gL, ©P<<0.05, " * P<<0.01; 5 [A] 7 it TP ¥ 20 1L
#,'P<0.05,"P<0.01

Note: vs. normal group, “P<<0.05, " *P<<0.01; vs. TP alone group
of same dose, “P<<0.05,*P<<0.01

34 TPL5 CREXAXN/INRIMFE P ELIEFRAKERNZ MM
5IEH 4t #e, TP-L 41/ BUML i H BUN ., Ser 7K
1 TP-H 26 /) BRUALYE HF AST ALT .BUN , Scr /K F-14) g 2%
FHim (P<<0.05 8¢ P<<0.01) . 5 [F] 54 TP HL 4L 4%,
TP 5 CR B 41/ BRI i 7 AST . ALT .BUN ., Ser /K-
WA [R5 [AAIG L B3 TP-L+CR 41/ BRI 3 b ALT 7K F-
A, 2 F A G L(P<<0.05 8 P<<0.01) . 44/
UL A AST \ALT .BUN , Scr /K- 5 45 1 0L 36 3.
£3 KANRIMFPR AST ALT .BUN  Scr 7k F iUl E
ZR(xts,n=5)
Tab 3 Serum levels of AST, ALT, BUN and Scr of

mice in each group(x+s,n=5)

A5 ALT,U/L AST,U/L BUN,mmol/L Ser, pmol/L
E#4 344211651 4522+1027 496+0.71 14441431

TP-LA 49.07+19.17 541211437 64811247 20.88+3.24"
TP-H4 65.58+18.03™ 66.29+ 16427 64240.74 2359+ 113
TP-L+CRL 30461716 36.18+9.56° 4.86+0.96" 15.60+3.77°
TP-H+CRAL  25.28+526" 39.18£6.62" 5194094 1489371

T HIER AL, 1 P<<0.05, " *P<<0.01; 55| 7 4t TP 8 A 41 [b
#:,"P<<0.05,%P<<0.01

Note: vs. normal group, *P<<0.05, * * P<<0.01; vs. TP alone group
of same dose,"P<<0.05,"P<<0.01

35 TP 5 CREXAX /MR AR T-SOD iF £ #a
MDA & £/ =N

SEH A A, TP-L . TP-H 44 /)N EUH 2H 24 v T-SOD
TG PEY R (P<<0.01) , MDA & ¥ i T+ /3 (P<
0.058% P<<0.01). 5[HIF|4 TP B840 b4k, TP 55 CRIE
FHZH /N B0 21 T-SOD 3 P35 8 2 Tt 55 (P<<0.05 3§,
P<<0.01) ,MDA 7 5t 3] i ZF PR (P<0.05) . & ZH/IM
JIFZH4H P T-SOD 7 P AT MDA &5 Filil g 45 5 0L 4 4.
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F4 FSHNMRFFELHR T-SOD iE M MDA S EE
#HR(xts,n=5)
Tab 4 T-SOD activity and MDA content in liver tis-

sues of mice in each group(x*s,n=5)

ikl T-S0D,U/mg prot MDA, nmol/mg prot
A4 182.01£13.15 3.67+0.18
TP-LA 15491 £ 1111 3.93£0.13
TP-HA 1525141062 404£0.18"
TP-L+CR 4] 183.09£15.03” 365£0.15°
TP-H+CR 4 170854 8.56" 3T1H01T

TG IER LA, *P<<0.05, " * P<<0.01; 5[] 7 & TP ¥ A 41 [
#,"P<<0.05,"P<<0.01

Note: vs. normal group, “P<<0.05, **P<<0.01;vs. TP alone group
of same dose,"P<<0.05,”P<<0.01

3.6 TP5 CREXAX/NROAE BT BEFMEAALRRFIE
pixN=a=0p=1|

3.6.1 OEHZ ERH/NELCIAIEA R, L
LT HEHES) BT S0 M TP B 2H /N BL O LT 4 X 4k
YIZEHL BE SOOI A, H TP-H 28 /)N O E£H 24 8] R
DR INE TR M IS TP 5 CRIEFHZH /N B O LA
H 3 BRAR Ak 35 4 TP B FF 41 B I 23 O LT 2 HE 51 34
RAF RSO, B BT AR WM S . & /N RS
JUEZH 205 B A2 A T LI 2.

¥

A
AGEEH

B. TP-L4H

C. TP-H#L

3.6.2 JFHZ EEA/NEUFAEHTCK M, R HES ]
F, 7 INI 25 R 3 BT 5 TP BRLFH 2 /) U4 it 24 m ) D0 7™
Kl SV A IR 10 VS A PE R AR SR B AR Ak TP 5
CREX AL/ B A B34 JE K i G R k40 =i | T2
BHAEIER o 41/ U 41405 FUE 25 24 8 600 L
3.

3.6.3 HAZl IEWA/NRE/NRE SR, AEURE
IEH s TP-L 4L/ BUE /INE 1 1 20 s i i, 188 D 9 4 4
Ji03 3 5 TP-H 470N LB 20 20 B i e, B /N BR 25 45, [)
JENEFAELH 2RIV 2 TP 5 CREKFH A/ BUE /N
SR ¥% TP BRI 20 B B s 27 A 2l 2B R I
imAs, B LS BEEIER . S4UNUE A 40502
TS AR WIE 4,

3.6.4 BAHL EFA/DREBEAEEIER, SRAN
YK R AT HEF R, B AT DR Y B ORS F ;
TP-L /)N B ALH 8K T30 W b, ik A A 2
JHtL 3 5 5 VG T 5 TP-H 2 /)N B 552 AL 4 2 68 1 4 L % A=
2SR R IRARAS 5 AR AN HES AN, i P9 JE
VRS TP 5 CRIKFHZH /N B S LA SV i TR 40 )2
YRS TP SR A 1G JE (HE S REIN | R 380KS - H50aet B ol 384
% FU/NRER AL SR EIE S B AR WLIE 5.

7 o v

/

D. TP-L+CR 41

B2 BHHENROBARRFERSFEME(HELE,x400)

Fig 2 Pathomorphological micrograph of heart tissue of mice in each group(HE staining, x400)

B. TP-L4H

C. TP-H#L

D. TP-L+CR 41 E. TP-H+CR 4

3 BRENRAFERARBEHRSFERHEHERE,x400)

Fig3 Pathomorphological micrograph of liver tissue of mice in each group (HE staining, x400)

B. TP-L4

4 BHNMRE

C. TP-H#L

HARERESZEHME(HE £, x400)

D. TP-L+CR 41

Fig4 Pathomorphological micrograph of kidney tissue of mice in each group (HE staining, x400)
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Fig5 Pathomorphological micrograph of testis tissue of mice in each group (HE staining, x400)

3.7 TP5 CREXFF/INRATALE F Bel-2.Bax  caspase-3
mRNA FRiZ K00
5 1E % 41 H 4, TP-L . TP-H 41/ U 41 21 Bax
caspase-3 mRNA [ AH X 2 ik 72 34 4k 2 5 (P<<0.05 5§,
P<0.01) , Bel-2 mRNA (4 AH X 335 514 i 2 BRI (P<
0.01). 5 [A5 5 TP 52 e, TP 5 CRIE T2/ B
JiF4H 2 P Bax | caspase-3 mRNA [{) A X 22 1k B 1 i &
i (P<<0.05 8 P<<0.01) , Bcl-2 mRNA [{)AH X} ¢ ik 13
2 TR (P<0.01) o 45 21/ B2 21 1 Bel-2 . Bax
caspase-3 mRNA [ X} F ik S e 25 R L3R 5.
x5 HKHE/NRIFALF Bel-2,Bax, caspase-3 mRNA
HIENRIEEMNELER (xt5,n=3)
Tab 5 mRNA expression of Bcl-2, Bax and caspase-3

in liver tissue of mice in each group (x * s,

n=3)
A5 Bcl-2 Bax caspase-3
&4 1.00£0.07 1.00£0.13 1.00£0.03
TP-L4 0.62£0.03° 139+0.117 1442017
TP-H# 0.53+0.04" 2944019 200£0.10"
TP-L+CR 4 1.02£0.08" 0.7940.01% 1.08+0.12°
TP-H+CR4L 0.76£0.08" 0.76£0.05" 1.16£0.08"

T SRR gL, " P<<0.05, " *P<<0.01; S[FIF 4t TP 5 4
3,"P<<0.05,"P<<0.01

Note: vs. normal group, “P<<0.05, **P<<0.01;vs. same dose of TP
alone group,"P<<0.05,"P<<0.01
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Hifsi. T-SOD JEMEHI MDA 543 1) 2 B 42 ] 42 o ke
PUARTE S AR BOIR S P AL e s 59 FR . A
WFFEF W], CR AT LA R T = LA T-SOD i Pk R HL
M MDA Ff , IR AL AR R B, e e 5]
TRAPIERS VR R, AR A R R, 5 IE# 41 AL,
TP AT 2H /N U4 21 T-SOD 37 1 3 1 22 B4 , MDA
S T SRR TP T4 L #, TP 5 CR Bk
FHZH /N U123 T-SOD 15 11 (8 3% 7 7, MDA % &
4.0 35 AR X 16 CR ] LA % TP 75 S 1/ RUFAE 19
AL AR 3

WFSE @7, TP T3 3 P45 Bax PR 1 2236 0 0%
caspase-3 , P 11 fith A& 20 AL 08 1=, e 8 7= A Uk AR wE PR
Bel-2 it 5 Bax 454 8 WS I 44, BHL1E Bax 1B,
TR A JE T 5 Ak Bel-2 3 Fe ikt ]y 450 F i
S S RSa e 1 (KR F AR 40 VAR =K CAIVR . G A VA 1=
% T BRI 7, D R — R 1 7 AR E I AR E
AP T AT LS R, TP B /N U ST
Bax , caspase-3 mRNA [} A1 X} # 15 7 34 i 3 T+ &7 , Bel-2
mRNA [ R 235 1 1 1 25 AR T[] 55) 4 TP 55 CR 1K
FHLL/N B 4121 7 Bax . caspase-3 mRNA A9 AH XS ik &
Y08 2 BEAIG, Bel-2 mRNA [ A 6k 538 8 3 7 i .
EARIR Y TP 44 2 I MLAAR & A A0 0L 0 I R 240 i
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