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Effect of Saponins from Tribulus Terrestris on Immune Function and Renal Function in

Model Mice with Systemic Lupus Erythematosus
WANG Jing , MENG Zudong,FANG Yong ,E Cailing , XU Xue
(Shiyan Renmin Hospital + People's Hospital Affiliated to Hubei University of Medicine ,Shiyan ,Hubei,China 442000)
Abstract: Objective To investigate the improvement effect of saponins from Tribulus terrestris (STT) on the immune function and
A total of 12 C57BL/ 6 mice were selected and

taken as the normal control group (equal volume of normal saline),and 48 MRL/ lpr mice were selected and divided into the

renal function in the model mice with systemic lupus erythematosus. Methods
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model control group (equal volume of normal saline),the prednisone acetate group (45 mg/kg),STT low — and high — dose groups
(100, 200 mg/ kg). All mice were given corresponding drugs by gavage for continuous eight weeks. The levels of anti — double
stranded DNA (dsDNA),anti — SM, complement component 3 (C3),complement C4,24 h urinary protein,serum creatinine (SCr) and
urea nitrogen (BUN) were measured. The expression levels of Janus kinase 3 (JAK3),signal transducer and activator of transcription 5
(STAT5) mRNA and protein in the kidney homogenate of mice were measured by the reverse transcription — polymerase chain
reaction (RT — PCR) and the Western blotting, respectively. The hematoxylin — eosin (HE) staining result of kidney tissue was
observed by the optical microscope. The fluorescence staining result of kidney tissue was observed by the fluorescence microscope.
The levels of inflammatory factors in serum including interleukin — 2 (IL = 2),tumor necrosis factor —a (TNF - «) and interleukin — 4
(IL = 4) of mice were determined by the enzyme — linked immunosorbent assay (ELISA). Results The volume of glomerulus
became larger,and inflammatory cell infiltration was observed in the model control group. The volume of glomerulus became smaller,
and the inflammatory cell infiltration decreased in the prednisone acetate group,STT low — and high — dose groups. Compared with
those in the model control group,the levels of anti — dsDNA,anti — SM, BUN,SCr and 24 h urinary protein,the mRNA and protein
levels of JAK3 and STATS in the renal tissue,the levels of inflammatory factors IL — 2, TNF — « and IL — 4 in the prednisone
acetate group, STT low — and high — dose groups were significantly lower, while the levels of complement C3 and complement C4 in
the prednisone acetate group, STT low — and high — dose groups were significantly higher (P < 0.05). Conclusion STT can
significantly down — regulate the antibody level of mice with systemic lupus erythematosus, and improve the renal function. lts
mechanism may be related to its inhibition of JAK3/STATS pathway.

Key words:saponins from Tribulus terrestris;systemic lupus erythematosus;immune function;renal function;JAK3 / STATS pathway
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AR 2 7L S 20 5 CD-59693. 33, XC-74856. 69
KI-58741. 36) ; ff B¢ B AR i A fb Wy B 9 — HT ( 52
Cell Signaling Technology 17 PR A wl , #t5 24 56987. 69) ;
B Ak 2= &6 R £ (ECL, 32 [ Cell Signaling Technol-
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ALK P HIUT , JAK3, I 5" = TACGTAGTCGATC-
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H 2 ho S RALBRAR , BALINIL - 2 TNF - o IL - 442
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KA C3 AMA C4KF- B TH R (P < 0. 05), H i 48 #n
IR H R AR Tk Je P B AL i 3 (P < 0. 05) .
F1 FH/IRHAsDNA FLSM M C3 4k C4 7k T B 3
(X xs,n=12)
Tab.1 Comparison of anti — dsDNA,anti — SM,complement C3

and complement C4 levels of mice in each group (X xs,n=12)

3 RADNAU /L) S SMOU L) AMEC3(mmol 1) MK C4(mmol /1)
EFHBA 4045152 216515 0.99:0.15 1.3420.20
B 16,6713 128150 0.20%0.11 0334021
BHEM 6.5241.28°  468:L57"  0.82:0.14°  102+0.19"
EASFRAZTE  BOLLI 102157 035007 0.56+0.12"
EALFEATA 056147 5691685 0.49+0.17% 0,860,090

E L B AR P < 0.05; 5 AR R AR,

P < 0.05; 5 BB K RANLILE P < 0.05;5 & 3 3 2 35
FUAE P < 0.05.82FE K45,

Note: Compared with those in the normal control group,*P < 0.05;
Compared with those in the model control group,’P < 0.05; Compared
with those in the prednisone acetate group,“P < 0.05; Compared with
those in the STT low — dose group,’P < 0.05 (for Tab.1-4).

2.2 BUN,SCr,24 h [REBHKFE

FH % 2 AT DL, AR R4 /N B BUN SCr, 24 h JR &R
K35 3 v IR X HR AL (P < 0. 05) s S R Uk JE A
2, FPEERE RGN R AR TS b K2 B
TR R AL (P < 0. 05) 5 Bl 5 19522 R AT 57 i A 384
T, FEEE A L 7 /N BRE RS b K T 15
k(P <0.05) E = 5).

*®2 HJHANFRBUNSCr24 h[REBKFLE(X £5,n=12)
Tab.2 Comparison of BUN,SCr and 24 h urinary protein levels

of mice in each group (X +s,n=12)

43 BUN(mmol /L)~ SCr(pmol /L) 24 h k% & (mg/24h)
EFARA 98.75+1.24  6.48+1.38 6.48+1.41
HA SRR 27.56+ 1.31"  27.58%1.39" 96.75+2.36"
B RN 1.5+ 137" 1164+ 1.71% 16.45 +3. 47"
OEALHMATA 23.41£1.35% 20,74+ 174"  56.35+2.63™

OELLHEZAENA 16.45+1.42™ 15.35+ 168" 28.47+3.58""

2.3 BHALAHAKE - FLOL(HE)EE

P 1RO TE X B /N BB /N ER5 4 1E A
TR RERZH /N BV /NER PR FR AR I, AT D 8 M A4 0 i 5
TR IR JE AN, I3 AR L R i 4/ N BV /N BRI
AN AR IR
2.4 BHARBRNRE

P L 2 1T DL D6 BRI B TG ATRMAR C3 e ly
I, A ok R 2/ BT D, TG 0% 0 200 0 A ek S AN 4
A RURLAE TR, DR IE N + + + + s TEIRIK JEAN A, HI
P AL B AT AR L R AL/ BUE ZNER TG R RMA C3 TR
2.5 'B4H48 JAK3 X STATS mRNA f1E B K

i 3 0] UL, AR AL X R 4 /) B JAK3 B2 STATS
mRNA FE /K-35 2 8 TR % BREH (P < 0.05) ;
Pt 2 TR JE AN AL, 11 95 3 R I L o 77 o 2 /N BRLJAKS Je
STATS mRNA FVE /K B AR EZH (P < 0. 05);

A EFAEA B ORAIEA C BERARMRE D aERLLFRANTH E 9RLLFHZNIA
E1 FHEHNMNRAMEARKHELELLE( x 400)
A. Normal control group B. Model control group C. Prednisone acetate group D.STT low —dose group E.STT high - dose group

Fig. 1 Comparison of HE staining results of the right kidney tissue of mice in each group ( x 400)

A

A EFEATR4 B BASRBA C BERBRARNE D OERLHRATE E aFERLFFZAS4A
B2 HEANRANESBABERERELEB( x400)

A. Normal control group B. Model control group C. Prednisone acetate group D.STT low — dose group E.STT high — dose group

Fig.2 Comparison of immunofluorescence staining results of the right kidney tissue of mice in each group ( x 400)
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®3 BAMRBALJAKIESTATS mRNA f1E B KL
(X +s,n=12)
Tab.3 Comparison of the levels of JAK3,STATS mRNA and pro-

tein in the kidney tissue of mice in each group (X xs,n=12)

ok JAK3mRNA  STATSmRNA  JAK3EG  STATSEG
EFARA 0.92:0.21  118£0.22  0.32£0.16  0.25+0.10
A B 6.42:0.25  5.93:0.25  1.24£0.13  L13:0.13
R YA 1.48£0.22°  1.82£0.23"  0.45+0.12°  0.45+0.12"
HEALFMATA 4642024 3814021 0.65+0.12"  0.69+0. 1™

BELLFAANTHE  2.29£0.24% 2.18£0.24™  0.57+0.13%"  0.52+0. 2%

A B C D E
I . ———
s e G — - —

A EFAIRA BBEAIMERA CBBMAEME D R
LHMEAFTH E aERLFSHANZTH
B3 HHNRBALRIAKI K STATS EHRIAKTHEIKE
A. Normal control group B.Model control group C. Prednisone acetate
group D.STT low — dose group E.STT high — dose group
Fig. 3 Electrophoretograms of the expression levels of JAK3 and

STATS proteins in the kidney tissue of mice in each group

/B JAK3 2 STATS mRNA Al &5 H /K - 34 3% 7 B A%
(P<0.05), H¥ W& 5 TR B FAH (P < 0.05) . %%
ZH /N BB 2H 20 JAK3 2 STATS 2R 11 22 35 7K °F vk &
DL 3,
2.6 BAAKXMEFIL-2,TNF - o,IL -4 KkF

H R4 0] UL AU BRZH /N EUIL - 2, TNF - o, IL - 4
K- B3 T IEH X IR AL (P < 0.05) ; fig R ik JE #i
ZH A B AR L R e 2 R R AR AR K T
FR TN AL (P < 0. 05) s B 5B B AT FI =1
O, A R L S R E A R R AR iRk
WAL (P < 0.05), H ¥ 8 & & F 8k e i dl
(P<0.05),
F4 BHMREBEHEAKMEEFIL -2, TNF - o, IL - 47K FE LS

(X +s,mol /mL,n =12)

Tab.4 Comparison of the inflammatory factors IL —2,TNF — «

and IL -4 levels in the kidney tissue of mice in each group
(X +s,mol /mL,n =12)

A IL-2 INF -« IL-4
EF SR 159.89+18.37  146.99+15.27  100.98 + 10. 35
RAT B 459.35+17.59"  458.67+17.65"  353.47+13.59°
BRI AN 184.27£16.67"  239.96£20.45" 175.36 + 14. 97"

GEHEHEATA 329.92+18.30™  318.87 +18.53"  208.09 + 12.29"
BELLFZAEA 239.57+16.70"™ 370.30 +23.30" 259.94 + [1. 04"

3 itig

Wit 7 S 5 40 ) 5 5 R — P T e 5 vt 114 el ik

BT R RN R R M B R KR A R E B S L 1
SLE (8 % & R 2R AME T 12%, H40% 1 ~ V
BRI B R BBV — E R T R,
RIEAE R AFR O , S Ze SR %T SLE B 42 3697 4%
AP AR RE A AN B R, A B R SLE 4B 19 2
P

FI5E2E B A U b Bu R AR AE R IFR .
LR T SRS RE R B IR A 2 R B
WRTERIGTTE AN g B AT 5 5 BRURN CD,* Tk
LA L4 38 4 Foxp3 + W15 PE T (Treg) 401, 7] F 28
it MRS B 9 13 o P B BE B A I T AT A0 B A A i
TSP, P SLE AH 5S04 i 110 7= 42, W TNF - «,
IL = 1B, 1L - 12,1L - 6!/ Ar I il o8 R B, (e 32 e
g SRR Z KU dectin — 1 &A= WS AEAR T AW HIME
Hl.Dectin — 1 & —F c BUEESE ZR , Al 5 TLR2 ¥ 7] fish &
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