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[Abstract] Objective: To explore the effect of modified Huanglian decoction on T helper cell 17 (Th17)
and T cytotoxic cell 17 (Te 17) in mice with henoch schonlein purpura nephritis (HSPN). Methods: Totally 40
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Kunming mice were selected to establish a HSPN model. The 30 mice with successful modeling were randomly
divided into model group [intragastric administration of bovine serum albumin (BSA) + tail vein injection of
lipopolysaccharide (LPS) + subcutaneous injection of carbon tetrachloride (CCL)], modified Huanglian decoction
low—dose group (7.5 g/kg), modified Huanglian decoction medium—-dose groups (15.0 g/kg), modified Huanglian
decoction high— dose group (30.0 g/kg), and mycophenolate mofetil group (0.3 g/kg), with 6 mice in each group.
In addition, 6 mice were selected as the control group. The mice were given the same amount of double distilled
water by gavage, tail vein and subcutaneous injection of the same amount of normal saline in control group.
The 24-hour urine protein level, urine red blood cell count, serum creatinine (Scr), albumin (ALB) and total
protein (TP) levels were detected by automatic biochemical analyzer. Hematoxylin—eosin (HE) and periodic acid—
schiff stain (PAS) staining were used to detect the pathological changes of kidney tissue in mice. The levels of
immunoglobulin A (IgA) and complement component 3 (C3) in renal tissue of mice were detected by immuno—
histochemistry. The serum levels of tumor necrosis factor-alpha (TNF-a), interleukin—1B (IL-1pB), interleukin—6
(IL-6), interleukin—17 (IL-17) and IgA were detected by enzyme linked immunosorbent assay (ELISA). The
proportion of Th17 and Tcl7 cells in the blood of mice was detected by flow cytometry. Results: The renal
tissue structure was clear in control group, with normal morphology of glomeruli and renal tubules, and there
was no congestion or inflammatory cell infiltration in the renal interstitium. In the model group, the volume of
glomeruli increased, and the number of cells in the mesangial area and capillary loops significantly increased.
The glomeruli were swollen, and the mesangial area widened in model group. The mesangial matrix and cell
proliferation were obvious, and the positive expression area percentage of PAS staining significantly increased in
model group (P<0.01). Obvious congestion and a large number of inflammatory cell infiltrations were observed in
the renal interstitium in model group. In the modified Huanglian decoction groups at various doses and the
mycophenolate mofetil group, the degree of congestion and inflammatory cell infiltration in the renal interstitium
was significantly reduced, and the degree of mesangial cell and endothelial cell proliferation in glomeruli was
significantly improved compared with the model group. The degree of mesangial area proliferation was significantly
reduced, with a significant decrease in the positive expression area percentage of PAS staining in modified
Huanglian decoction groups at various doses and the mycophenolate mofetil group (P<0.05). The model group
showed higher 24 -hour urinary protein levels, urine red blood cell count, serum Scr levels, renal tissue IgA
and C3 integrated optical density (IOD) values, serum TNF-a, IL-18, IL-6, 1L-17, IgA levels, and proportions
of Th17 and Tcl7 cells than control group (P<0.05), while lower serum ALB and TP levels than control group
(P<0.01). The modified Huanglian decoction medium—-dose group, modified Huanglian decoction high—dose group
and mycophenolate mofetil group showed lower 24 —hour urinary protein levels, urine red blood cell count,
serum Scr levels, renal tissue IgA 10D, serum TNF-a, IL-183, IL-6, IL-17, IgA levels, and proportions of
Th17 and Tcl7 cells than model group (P<0.05), while higher serum ALB and TP levels than model group (P<
0.01). The modified Huanglian decoction low—dose group showed lower serum TNF-o, IL-1B, IL-6, IL-17, I-
gA levels, and proportions of Th17 and Tcl7 cells than model group (P<0.05), while higher serum ALB levels
than model group (P<0.05). The modified Huanglian decoction low—-dose group and modified Huanglian
decoction medium— dose group showed higher 24-hour urinary protein levels, urine red blood cell count, serum
Ser , TNF-a, IL-6, IL-17, IgA levels, and proportions of Th17 and Tcl7 cells than mycophenolate mofetil
group (P<0.05). The modified Huanglian decoction low—dose group showed lower serum ALB and TP levels than
mycophenolate mofetil group (P<0.05), while higher renal tissue IgA 10D than mycophenolate mofetil group (P<
0.01). The modified Huanglian decoction high—dose group showed lower renal tissue IgA and C3 10D values
and proportion of Th17 cells than mycophenolate mofetil group (P<0.05), while higher proportion of Tcl7 cells
than mycophenolate mofetil group (P<0.05). Conclusions: Modified Huanglian decoction can alleviate kidney
injury in HSPN mice, reduce systemic inflammatory responses, and suppress abnormal immune system activation.
Its mechanism of action may be related to the inhibition of Th17 and Tecl7 cell activation.
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Wk, SAMARAE , AT H s F AR, WK stk A =
8RN AR T — AR T RE IS RAG S, vh [ 24 38 13 7
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anti—-mouse CD4FLIAR (5 :100412) Fl Brilliant Violet 510™
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1.5 Fix

151 Zhsrdl /NSRRI FRES dfE 2 A R (n=6 ) Fl
WA (n=40)
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Z2/NEUB R B AR AL

1.6.3 GRS 5k (PAS) Y (/N BUR 41 43 2% BB 40 it 8 5
AR BUE A N RS, fIVEA S ED IEATPAS
ety 6 BTSN BB 4 20 2R A B 154 7 R 40 e 35 1)
L

1.6.4 SEEAALERN/ N RS H L IgAFIAMACI TR HU®
FELF /N RS, A U o 2B K BUREE
RELWT P R P Ao S A i A I AL TN AN C3—T,4 C
SER, PBS#HYE3 U G  in — 4137 CH¥H 30 min, DAB( &%
IR ) A0, R AR R A YoMz, ik, rhMpes Jee 3t o fif
ARG R G R i T EGCR 2 .

1.6.5 ELISAYARIMIE TN - JL-1B.IL-6. 11-17.IgA  R¥E
ELISA R & LB A5 52 155 A TNF—ou JL-1B JIL—6 . IL-17 .
TgAZK T o i FH 2 R AR AE 450 nm 2% F PRGN RE o
1.6.6  WCAIBAKEI M H Th 1 7T L 7HI LI AL K/
BRI VR I 3 A5 AR 0% 21 4 it 24, 25 iR 4% 5 min, PBSTE
VPRI, B0 SR 20 MU TE £ T o B4 I S00 WL DMEMES 57
FEA RN, A GRS 1R S (Cell Activation Cocktail)
(1 uL),37 CIWEE 4 h,350xg 025 min, 7+ LI 100 L
PBSE £ 41, A4 il A CD4FICDS , 4 °Cif¥ 6% F 30 min,
300xgES L>5 min, 7+ 75, PBSEER G 300xg 5 035 min, ¢ 1
T, BRI € 2% #P I (Fixation Buffer ) 500 pL, =
¥ 20 min,350xgH50>5 min, 5 I W B A 250 wLgl
JHL P G K AR 4 5% M (Intracellular Staining Perm Wash
Buffer ) JBIABIIK , 350xgi 5 0>5 min, 100 wL4H P 42 €27k A 3k

2 & B
2.1 #EH ek THSPNA R B ke Hem  RRIA/NF24 h
PRAE K DR AT AN A BORINIALE Ser/K 348 T 5 41 ( P<
0.05) , I3 ALBFATPZK - % T X B4 ( P<0.01) 5 BE3E A
WA R0 R 2 B U I v R R 2 AN B R IR 2H /N FRL 24 hR
B H K RLCAN A ER LT Ser /K SF L F LR 4 (P<
0.01), ¥ ALBFITP/K 34 %5 TR RIZH ( P<0.01) ; B 7 N
AR 0] 2 2 0 88 32 0 ok 7 /0 BR 24 PR K R
LTSRN G Sek F- 28 TR R ER AL , 2057 Ik =
FEE 2N BRIR LA B30 T R M RR ER A, 35 3% 1 IR R
A I ALBFITP/K R T2 B RNE2H ( P<0.05) . (L3R 1)
22 FHEHhevkst O RE AL R E T H A HEY (M
ZEPL R IR/ RIS LRSS TS BT, B NER L NVEE A
TEH B i) S5 G 70 M B 46 i AN i 3 10 5 AR 4 /N RO /N ER 1
TR A, 2R R IX R 6 4 1007878 P 4 A5 Wl 25 1 2 (DL R IR
SRR PN R ARG A S ), B /NER IR, B TS AT OB 2 7
I LA 4 i A IS 10 5 B 34 T Tk 1y L R R 2 2 PN B D R

2L /0N R T JBR ML B 6 i AT B M A A, B/ NER
P 2R FEET AR P Mg AT it 24 At B A A A £ P J 3 5 34 1
TIAARR ) f2 2 /) B V)5 v DL AR B 7, Y /N PR A o
S B AR RV A T

PASYL (A ZE IR IR | 50 A b AR /N BB L R

JIESIX 48 5, 2R M2 I S AT M 3% A I 8, PASHe (A BH PR ik T AR
AR EIE(P<0.01); SHIBIAH LA, w7 s
VRG] 2 2 7 T T i 2 /)N B R O DX A R ) B R
PAS JLtaBHM:F A M E 433 R IR(P<0.05) , Hoh 35 i%
I 7R 39 o 2 RS X PAS B T R A, B AR Bk 2
(WK1 FK2)

R2 HBHENMRSHALR PAS £EBHEREMBE S ZRLR

-
VO PV R A, A I AIL-17, 4 CHREEIFE 30 min, 2] N ?ﬁ%(’;jﬁ;?;ig) P AU AR 4%
350xgB3 05 min, 7 EWEHL, A IIA250 pLAIMA B ERA S 6 240+1.17
UEURGE LR , 350xgB 05 min, 7 BV AR IIAZ00 wl psmgy 6 19.1445.83¢
2 HEL P G £ i A RIS GE PR VR R S B A AR, LA A3 AT o TR 6 03 5.05:0.56"
RIHCyExpert A5 HT LR B IRIEHRAL 6 75 12.1450.14
1.7 %itF ok RASPSS 29040 A F AT RS 2 skl 6 15.0 8 4750 490
BT ot BORH “ AR HE 227 (s )RR , 22 A IRVEHE LUK FEHMRERIRE 6 30.0 4.23+1.08"
KB ZE T 22530, A IR1 T 5 L8R FH LS DK 56 . P<0.05 4 . 5T P<0.01; 5AER LA P P0.01; 5 K
ERBEGIHE L, B BR BS 40 Mo 45, °P<0.01

F1 BHNRGINEEIETRAKFLLE (xss)

Eikill n H2E(gkg) 24 WREH/mg WREAMMIHEU(AL)  TP(g/L)  ALB/(gL)  Ser/(g/L)
bapiisacy 6 15.05+1.93 19.81+2.27 74.86+7.27  37.05£2.97  57.78+8.72
FERIL 6 86.36210.36* 62.96+8.56* 50.3626.09° 24.03x3.02*  80.25+11.19*
TR BEL 6 0.3 37.008.74° 24.48+4.75° 62.63+4.65° 34.88+3.34°  43.51+9.06°
BIEGIMRGEA 6 75 79.66+6.22° 56.75+8.25° 54.6624.91° 2891539 74.26+8.85°
WHEGMRTREL 6 15.0 62.91£9.33 43.61+8.9° 59.76+2.73°  31.2622.54°  62.75+10.12"¢
WG EREL 6 30.0 40.65+10.36° 32.81+7.6° 64.8+2.13°  35.86£5.44°  46.46+9.47°

F 64.452 35.742 17.712 9.328 1.981
P 0.000 0.000 0.000 0.000 0.110
E A R IR AR 0 P<0.01 5 5 BE A AP AR, D P<0.05,P<0.01 ; 55 BBk 85 21 Yh 4R, ' P<0.05,°P<0.01

27



er@féé,gan

2025 8 A 315 %84  August.2025 Vol.31 No.8

23 hikF ekt RE A RIgAFCILAR Hoh A
a5 o SR /N BUE 4120 1gA L C3BUM G 1 (TOD)fE
¥y TR (P<0.01) 5 B FE I PR S 2 B0 A Ik =
Tl 2H RN R B IR T 2E /)N BUEF 21 80 A B TOD IR TRLRLZH
(P<0.05 ) ; B 7 1 IR 1 79 ek 4 /N BV 4 L C3 R TOD A T
FRIZH (P<0.01) ; B EEZ IR A/ N R AH A g ARITODIH
1o TR RRIRA , 38 7RV A e e 2 /N BURFZH S g ARIC3 1Y
TOD{EIE TR BR R4 ( P<0.05) . (WLIE2 . %3)
K3 BAPMRBERL gA.C3 B 10D EHEER  (xxs)

10D{H
415 n etk o G

X HRZH 6 0.03£0.01"  0.10+0.03
AL 6 041005  0.41+0.03
B 6 03 0242003 0300.03
HiEmRIGIEL 6 75 0.40£0.08  0.37£0.03"
WERMGETREL 6 150 031£0.03*  0.35+0.02
HEwIREREL 6 300 0.11£0.02 021002

E: 5 B4R ,2P<0.01; 5 A A 48 1L 4% ,"P<0.05,°P<
0.01; 5 BB B BF 40135, 1P<0.01 -

HE

AR BRIl

DO I IR (U R i L

2.4 FiE i ek THSPN A R K EATgAK-F 89 %" ELISA
S5 R BRI UM IS TNF-o TL-1B .16 . TL-17 .IgA7K
X B (P<0.01) 5 B IR v e 20 3% 1 Ik v
788 20 A T R i 41/ B TNF —o IL-18 IL—6 IL-17F1
T AR THEBYZH (P<0.01) 5 B8 3% 17 AR AR5 o 2 /) B L 77
TNF—a IL-17FIgABMIL TR ZH ( P<0.01) 5 35 3% 0 IR A 571
/N UL TNF-o JL~18 IL-6 . IL-17FlIgA Y& T FE B R
BREH , 55 3% ok R B2/ BRI TNF-o  TL-6 TL—-17 1
Ie ABME TR R R4 P<0.01) (L334 o

2.5 K& meATHSPNA R Th177% L8 Hvm R4 AR
S5 B R BRI /N UL IR Th 1 780 Te 1 7400 M L 51 2 5 4 1
H(P<0.01); FE MR E A FE Nk PR =4 5%
T A 5 7 e R S R R 2 /S BRIV Th 17 RN Te 17 40
FEIR TR ZH ( P<0.01) 5 B ARG 420 L 0%
MR I S R R AL/ B Th1 7 A1 Te 1 740
e AB35 T TR B IR IR 4L ( P<0.01) o (ILIEI3  365)

W kR AL

BRI TR 78 ) AL

i HE# & 0978 KAFHH A 41 10045 F240045 ; PAS 3 & 09 3 KAZ 4 A 4004,

1 RAMNRBHELR HE B PAS 6

P i I ARG Bk 2L

2 BANREHEEA IgA F1 C3 RiAKTE

A ARG AL

SO A 26 v i ) R
(x400)

R4 BHPRIMFE TNF-o JL-1B.1~6.1L-17 1 [gA /KFELE  (xxs)

285 n %Pl gkg)  TNF-o/(pg/mL)  IL-1p/(pg/mL)  IL-6/(pg/mL) I1L-17/(pg/mL)  IgA/(mg/mL)
%o} B4 6 31.53+4.21 7.49+1.78 29.08+3.51 45.89+6.13 9.63x1.67
ik 6 57.85+5.47° 14.58+2.91° 87.37+7.89"  193.78+27.56"  38.85%5.7°
EI R 6 0.3 29.0123.44 8.22:+1.44° 34232391 97.67£20.92°  17.66%1.93¢
HEGIRAGIEA 6 75 51.12+6.01" 12.38+1.65" 81.5623.450  164.24+27.62" 32.73+6.01%
HEG IR TREA 6 15.0 45.21+6.03 9.62+1.33¢ 59.71+4.880  156.63+18.69°1 26.37+3.5°
HHEGIREREL 6 30.0 30.5+4.06° 8.43+1.61° 34.87+5.59°  119.04+18.75° 19.15+2.53°

i B AT RALILER 1 P<0.01; 5 AR 40 AL, P P<0.05,°P<0.01 5 55 F By B2 B 40 1A%, 'P<0.01 .
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RS HENRIMHE Th17 F1 Tel7 HMPIELBILLER  (x2s5,%)
ikl n SR (gkg) ThITHIME  Tcl740HE
X R 6 1.300.18  0.58+0.07
PRI 6 4.64+0.23*  2.69:0.11°
AT 6 0.3 1.99+0.10"  0.90+0.07"
WEAMREREL 6 75 3.25:0.06" 1.78+0.03"
WA REY 6 15.0 2.840.15"  1.45+0.10"
EEHIEEREL 6 30.0 1.6620.07"  1.14£0.07"

5 AR AL, P<0.01; B AR LB 4R P P<0.015 5 &
By BA B 2B L 4%, °P<0.01 6
3 8

HSPN 2 i P 2898 (henoch—schonlein purpura, HSP) i
B LRI AN 2, R B R HASL R

Tl T PR o HSPNGZE R TV, AR BV 2E JR O P i 2 A1k L 1

INER'EE SN IREAN 4, L 22 R R R A o, v B2 IA
AR Z THMMR SR AN TE R AR i Y B AT
B DAL I REE 45345 75 TRT 09 RO , 95 A OK 75 1B 44 , B T ]
A, H B AR, SR B B, 1 ARSI R
B, xRN B L, BCA i AR TR L 45 S
i B0 (AR 5 ) = W - TR IEZ AR,
INURA FERR, BT HEBERL, RN  GIEIRTEAN) 7= FK
Al A by B, BRI 3 L, BN B, HLSER O R T B TR
B (B YD) = /NLK A, B PR TR il =227 A
P BAAE R vl R AR IR L, 255 Z AR I IR 56, A A
B BA7J8 7 K™, i 7 I L T LT R T I 7 A M
1tV o BB TR (IR IE ) h i 2 M7 ), 32 B T
P S M FE T AF R S 2L, AINRYT 8 R A TEBU |
A e R0 P A0 A ST S VA BRI AT
NIBT SES R =L 2R EE ek S erb B0 3
N PRI R P AR T AR R S
A5 oA B2 S RO A R P Lk BO AT 2 stk h B
Dy JNART JEWIZE =B A2 AT L, AR L o 5

RJABSA \LPS.CCLER A 1 4 il /E HSPNAL Y, F-35T 3 77 il
BRATHSPN/IN BV B2 43 1 i AL o 45 SR 3R W] BT A /N B
JINER A R, FR X B T 4 1 A ek PN A B I B B 2
IR SRR , 24 hARER KT RECA MUK T (i
SerS YW ETHE, MIETP ALB S i BB FE% . & AR R 7
B IR TFUS , HSPN/IN BUE /INER P 22 R55 200 i 0 P 2 40
G AE R B 0 k3 | 24 WARER /KT RO L I3
Ser g Y WAL, MIBTP ALB S & BT, $R I
T HSPN /I U T R4t 5 HAT CRAP R T, ELASCRE 5 59 at
WA

HSPN I &I Bl 5 g it i PRI Rl el 5 LA 2 b
HZF M, BN FE IR IgAN TR e Fa R E
BLRIRHUEN BALL Y 1l 55 IgA T 88 I E A RES | A HSPN, {H LA
TgA R TG E 55 A W76 B 2R B IX B P9 e T IR, Rk i
IMERGE, FINL-6 1L-855 RAEE F 40l , 51 R RIZLARAE , A
M5 [ B BB 4509 Tg ATE 2R I IX A UL RR T 336, 53X T HSPNRYT
PEHE TR AT S 2 B, BT 2 /) BB 4 280 g A FTRMAR
C3TODAH W14, i3 o 29 H F TNF-o IL- 13 FITL-67K
IR S E RN R TS /N B S g AR AMA
C3MIIODIA,, ARG TNF-ou, IL-18, IL-6 g AZK -2 i 25 ¥
8% , 2 WA B 74 1 IR T 910 HSPN/ IS FRG%8 2R 40 57 5 U,
RN RAE R, RHE ST

IL-174E R —Fh G RE A0 M PR 7, A SR s A B s
PSP R R R AR R A U R AR FL, A T g
BB, HSPN A B/ R ANE /NG L1730 8 B &35, B
L~ 173235 5 PR F/WUEF HCAA B35 A0 58 o TL- 1742 Th1 740 Al
Te 1 740 Y FE BRI 23F21, 1T Th 1 74E 18 Gaie I 22 s 5
il SN LA K [ B i v 489 R4 B A PP A I T 240 )
Th1 7400 5t B IL-6 1 563 3 Th17 404k, Z )5 Th177=
A ITL-21 F 53 AR 4 R A3 AL KA T 1 14 74 Th 17 240 i S
FETNF-« IL- 15 A1 £, HET AR 3 B /INBR Y 2R E S
B4 Te 1 7ARMEAE DI AE_E S5 Th1 740 MOS8, {H 23405 7 K i

RAR L Fhrh G2 2 JAANE 2 2Ty R HOR T W I AR R PR Hh A% S SRE DA T 1A LAY
LK AN TRRIMLZ 5 B VR FIP . B G P, Th1 7R Te 172 28 AE KL A9 o0 3R
B DRESO ™ R R HSPN TS IOCHER IR AT RN TR E R, 2 5 RAEAMI I 7 2R3k S R
_ Torwizmw) aruRew)| _ Janudrew aiuRea%)| | [aruicew arvrazeg) | arn e aruRzere)|  _ avuew cwriraw  Jaruuorew) QIUR(2.00%)
b
= 3 M 3
Th17 t 3 ® 5 =2 i £ed : e 3
iy = - A * ; W B " a R
= i milr i mlir o mMr o
ars5%) Q1LR0.06%) 0141468 91%) Q1-LR(20.10%) Q141468 07%) Q1LRESTI) a1L7007%) QLRI 77%) at-tLes 2% 1)
100 108 ° 0 [ ot o 0 o 10¢ 1 10 o 10¢ 10° 0
cpsapc A 04 APCA 04 APCA D8 APC-A D4 APCA
CD4 APC-A
NCIRET] aUriossw)|  Tazuua e QURZTN)| o |FN Q2-UR(1.76%)| = OR(156%) 3.30%) %) L, [T QZ-UR(0.97%)|
: 3 3 ' i 5 <
- Bk v ; TR STea = s = S ;
3 | WY e e | | @
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