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[(HZE] B0 WE 0 bk TR BN o 2% BR 2 1 (1g) A B9 K BRIV A B 2 21 43/ RN A-148b(miRNA-148b) | [ 41
M F-6(1L-6) K> 181, 3- LA ME L EL 2 lilf (C1GALT1) 4> F 1A Cosmc( core1B3-Gal-T i 57 4> F 116, CIGALTIC1) )
FLBE B Z 1gA1(Gd-1gA1) 3R 3K 1Y 52 e BR300 1T R AR A AL, O 11 R 32 B ok S+ B 3R 97 1gA B o 4R L BL AR W6 . F7 3k 0
42 2 SPF G Mt SD K B IR BE ML AL 7 23k 40 0 IE % 41 8 H ¥ i 4] 34 0 oK L 1oy P AR 95 1 Ja SR R IE 5 24 1 T 11 4 1
(BSA)FE B + R & Wk i 5 g 2288 (LPS)+ B¢ F 3 9 DU S Ak 5% (CCL,) B BRI B9 00 3258 42 45 09 7 1 el 7 92 B P T A O K BB 78
TS0 RS BEATLIE B 2 HOR BRIBORE G0 3 R A T o R R AT A R R e TR AL R e A U R P 254K
Ok TFRE T, 6.27 g kg™ 40 L 2 s ) Ok TR, 12.54 go kg ) 4L DUAB I I (10 mg-kg" )44 8 K, BT 25 e o
LR/ IRIT 48 . TAERA 1K A5 9 AR 48 13 AR KM 24 h IR IR H 2 4 (24 h-UTP) , 55 14 J& £ 41 K BURR IS BUM | I 3h
Jik BB J 50 B L 3 R AR (ALB) R A& B R 5 B 7L A5 6 (AST) TN &R & A5 % B il (ALT) | i JLEF (SCr) IR R A
(BUN) ; Jiff 15¢ 7 326 W BAE 0 2 7 (ELISA) K3 IL-6 . Gd-IgA 1 R ik K P AR 4k 5 95 AR Z - 41 (HE ) /5 ¥ (Masson ) /LR 7 e 4R (PASM)
WL B A 2R B AR 5 37 S P B UL AR /N BRORE T H AR AL s e e 4 AL W% IL-6 .C1GALT1 . C1GALTIC1 FRIK 1K &L ; oy ¢
JEWLEE B /INER F X 5 S 3¢ O 1 e B A 4% X 2 (Real-time PCR) W< miRNA-148b . IL-6 .C1GALT1 . C1GALTIC1 mRNA
F23k ;1 1 R E B3 v (Western blot) Kl IL-6 .CIGALT1 . C1GALTIC1 & (/K FA81k, S8 . 51F % 20l BB 4 KL 24 h-
UTP.SCr ALT .IL-6 .Gd-IgA 1 & 5 /K F 0 8 T & (P<0.05) , ALB 7 5 /K V- B B B AR (P<0.05) 5 B /INER Z2 IR 40 i 384 7 | 22 8 X1
JE AN 2 A, R BURCIR TgA REE AW DI NER R B IX  TL-6 FE A& I IX 2 4N A BB, CIGALTL,
CIGALTIC1 7E A X | /& 20 g 2350 55 ; IL-6 mRNA .miRNA-148b #3578 (P<0.01),C1GALT1 mRNA .C1GALT1C1 mRNA
F IR 55 (P<0.01) 5 1L-6 2 1 £ ik 3 B4 38 (P<0.01) , CIGALT1 . CIGALTICI FEH Rix B EH W5, R B A S I ¥ 2 X
(P<0.01). SHRIA L%, ik FH B BT WS , 24 h-UTP ,SCr ALT .IL-6 .Gd-IgA1 & /K F B F %%, 2 7 A Sl E X
(P<0.05,P<0.01) ,ALB & K VT8, 2 5 B A G232 B L (P<0.05) ;5 BB F W45 5 250 S I TgA 00 58 & 0 U AR ) W sk 20>
IL-6 76 KB B /N ER 2RI X L2 41 i A 26 1408059 , CIGALT1 .C1GALTIC1 75 R X & 40 ifg 22 15 B4 38 ; IL-6 mRNA .miRNA-148b
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TI B B TT A8 8 AL TgA B K BRI vE M B 4H 4 P miRNA-148b  IL-6 32 3k , i CIGALT1,C1GALTIC1 3 ik & & , ) /b
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Effect of Modified Shengjiangsan on Gd-IgA1 in IgA Nephropathy Rats: Based on
C1GALT1/C1GALTI1C1 Signaling Pathway

ZHANG Yuanyuan', JIN Peipei', JIN Hechao', GU Yue', GUO Dengzhou’
(1. Graduate School, Hebei University of Chinese Medicine, Shijiazhuang 050200, China;
2. The First Affiliated Hospital of Hebei University of Chinese Medicine,
Hebei Provincial Hospital of Traditional Chinese Medicine, Shijiazhuang 050011, China)

[Abstract] Objective: The effect of modified Shengjiangsan on immunoglobulin A (IgA) nephropathy
was observed. The microRNA-148b (miRNA-148b), interleukin 6 (IL-6), core 1 beta 1,3-galactosyltransferase
(C1GALT1) , molecular chaperone Cosmc (corelB3-Gal-T-specific molecular chaperone CIGALTIC1) , and
galactose-deficient IgA1 (Gd-IGA1) in serum and kidney tissues of IgA nephropathy rats were detected to
explore the underlying mechanism. The result is expected to lay a scientific basis for clinical application of
modified Shengjiangsan in the treatment of IgA nephropathy. Method: A total of 42 SPF male SD rats were
randomized into the normal group (8rats) and modeling group (34 rats) with the random number table method.
After one week of adaptive feeding, rats for modeling were given bovine serum albumin (BSA, gavage) ,
lipopolysaccharide (LPS, injection into tail vein) , carbon tetrachloride (CCl,, subcutaneous injection) , and
castor oil to induce IgA nephropathy. After modeling, two rats were randomly selected to test the modeling
outcome. Then the model rats were classified into the model group, low-dose Chinese medicine group (modified
Shengjiangsan, 6.27 g-kg') , high-dose Chinese medicine group (modified Shengjiangsan, 12.54 g-kg') , and
benazepril group (10 mg-kg') with the random number table method, 8 in each group. The administration
(gavage, once a day) lasted 4 weeks. The 24-h urinary total protein (24 h-UTP) was detected at the end of the
1", 9", and 13" week of the experiment. At the 14th week, after anesthesia, femoral artery blood was collected
and centrifugated. The supernatant was collected to detect albumin (ALB), aspartate aminotransferase (AST) ,
alanine aminotransferase (ALT) , serum creatinine (SCr) , and blood urea nitrogen (BUN). The expression
levels of IL-6 and Gd-IGA1 were determined by enzyme-linked immunosorbent assay (ELISA). Based on
hematoxylin-eosin (HE)/Masson/periodic Schiff-methenamine silver (PASM) staining, the pathological
changes of renal tissues were observed. Ultrastructural changes of glomeruli were observed by transmission
electron microscopy. The expression of miRNA-148b, IL-6, CIGALT!1, and CIGALTIC1 was detected by
immunohistochemistry. The mesangial area of the glomeruli was observed by immunofluorescence. Real-time
polymerase chain reaction (Real-time PCR) was employed to determine the mRNA levels of mirNA-148b, IL-
6, C1GALT1, and CIGALTICI1, and Western blot was used to detect the protein levels of IL-6, CIGALTI,
and CIGALTICI1. Result: Compared with normal group, the model group showed increase in the content of
24 h-UTP, SCr, ALT, IL-6, and GD-IGA1 (P<0.05), decrease in ALB content ( P<0.05). Moreover, rats in the
model group demonstrated hyperplasia of glomerular mesangial cells, thickening of mesangial area, podocyte
foot process effacement, and a large number of granular IgA immune complex in the mesangial area. In addition,
the model group showed increase in the expression of IL-6 in mesangial area and podocytes, decrease in the
expression of CIGALT! and CIGALTICI in mesangial area and podocytes, enhanced expression of IL-6 mRNA
and miRNA-148b (P<0.01) , weakened expression of CIGALT1 mRNA and CIGALT1C1 mRNA (P<0.01),
rise of IL-6 protein expression (P<0.01), and reduction in the protein expression of CIGALT1 and CIGALT1C1
(P<0.01). Compared with the model group, modified Shengjiangsan decreased the content of 24 h-UTP, SCr,
ALT, IL-6, and Gd-IGA1 (P<0.05) and increased the content of ALB (P<0.05, P<0.01). Moreover, with the
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treatment of this Chinese medicine, the pathological damage was significantly alleviated and the deposition of
IgA immune complex in basement membrane was reduced. The expression of IL-6 in the mesangial area and
podocytes of rats was decreased, and the expression of CIGALT! and C1GALTI1CI in the mesangial area and
podocytes of rats was increased. Moreover, the expression of IL-6 mRNA and miRNA-148b was decreased ( P<
0.01), and the expression of CIGALT1 mRNA and C1IGALT1C1 mRNA was increased (P<0.01). The protein
expression of IL-6 was decreased (P<0.05, P<0.01), and the protein expression of CIGALT1 and CIGALTI1C]1
was enhanced (P<0.05, P<0.01). The Chinese medicine group showed obvious dose-effect trend. Conclusion ;
Modified Shengjiangsan may reduce the expression of miRNA-148b and IL-6 in serum and kidney tissue of [gA
nephropathy rats, restore the expression of CIGALTI and CIGALTIC1, and decrease the generation

of Gd-IGA1, so as to reduce renal pathological damage and proteinuria, protect the kidney protection, and

finally delay the disease progression. Moreover, the effect is enhanced with the rise of dose.

[Keywords]  immunoglobulin A (IgA)

interleukin-6; core 1 beta 1, 3-galactosyltransferase;

chaperone; galactose-deficient IgA 1

B BRAE 1 (Tg) A B 02 — il D 1) it 1Pk
ANER BN , I R 3% B 32 8 LA AR iy PR AN B8 T of AR
S E AT A AN TR FR B AR R e R R E D fE
Z AR, P4 ST A R R AR N BR BRI IX L TgA
N BB A UTRL, LB /INER OB A0 i B
ENIE 95 BATE %N AL 3 G R I Y
BB Z i e 28 SR AL o A8 995 1 F 22 300 Pl
G TREN S A RN R 7 I 9.8
(Gd-1gA 1) 7E IgA B 9% & 5 BIL il v e G B4R
IgA1 3 IE 5 P45 B0 A7 20 KR 1) BCHE X 254, 78 82
HEX R AR L Em TR I O S 1k
1 3% B2 07, IgA L 43 T O WL Ab g & v, N- £ ik 2 3L
Wi e (GalNAc) £ N- & It~ 2L Wl i 77 RS Wl i /E L T
52 5RO R R Y L O WE S i AR S
2 2L M (Gal) 78 # 0 181, 3-2F 2L M 3t 5% % il
(C1GALT1) fil 5> F 45 Cosmc(core183-Gal-T 4§ 53
P73 THEAR , CIGALTIC) B AL AE T F 5 GalNAc
M N-C T4 B R AE o-2, 6 K R B RS T
(ST6GALNAC2) 5 -2, 3 ME % iR /% #% i (ST3GAL)
B /E T 5 GalNAc 5 Gal ¥ # 16 i B 55 . %
IgA 1 43 F BEHE X O-WF B AL R B FRAIT, B = 1 2L Y
GalNAc | T 42 3% 2 Ml W 1% , e B O 1) 22 S 06 G
W A8 A U PR AR T Gd-TgA1Y! . Gd-IgAl B &% 1
GalNAC 5 M i R 25 5 1 5 W Y 2 45 5 2 o504 A 7
B B A BT B 35, S BE WO 40 MR ) R el o AT
PR A o AL, T B BRI 1gG gy T A Hl
FRRAE i HOE TR 9 Gd-IgAl 7 1, —FH 454 e
WAERAEE AW, Gd-1gA 1 RN g & &Y
TURRF B /N Bk R 81X, 4T 51 28 B 40 Jf 38 A 3%
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b, Rl Ot A0 R B Ak R T, B R IE S5
B4R I B s Pk 2 C1IGALT K Ho4r F1F
B CIGALTICI iy ik , I Gd-IgA1 B4 i, Al LA
B RN H] TgA B Y Bk

FrREET AT B R EETT) , H A i
Wi R R FALN . B R IE BN AN R, THRE
oA 2 S e A RSE AT BR R 2 W B 5 i g 24 R
ZH R AR Z W B, — T — Bl
PE AV, S AR LB 2 A i
HIFFEAIE 52 T [ HCE A P02 R i R 5 e v g AR
VO 98 B A B G g B A L 2 AR AR O R
Fh W B 3 o T B 2 Fh S RE B AR S A% 5l
% S XF 4 By AR AE S N 25 A AT B 9 % A 1 R 4% o1
7 AR T TR O YT TgA B AL
AU A AR IR S 38 Ik 5 ok T N TgA
B K B Im B A E 41 20 h miRNA-148b., IL-6,
CIGALT1.CIGALTICI1.,Gd-IgA1 % ik A4 5% i #8 3+
AT REAE AL, 0 I6 R 32 FH Ik T B 806 97 1gA
5 o 2 AR 2P AR A
1 ##
1.1 ZhY) dbod 4 e A A2 S 58 S R A R A W
W it 42 HOMEME SD KR, SPF 4%, 7 JA %, 1k T =
(200+20) g, B9 & k& E S 5 110011200106395172,
VFE AL IE 5 SCXK (A1) 2016-0006. 4 37 F ] Jb =
2 e S 56 B W v oG b HE AR B 4 B CRE VIR 50%~
70% , i BE 23~25 °C, B 452 ) |, 3 38 R (7] /e 20
FTRBEARE A RA A5 202090812) , [
ROK o A S R ) b B 2 B A8 B 2 By b B
Y5518 HL 4w 5 DWLL2018046,
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1.2 259 Ik Fh R G BIUWURE (ff At 12 g Wi
12g M8 g IRE 10 g . ZH10g . KEi6 g FIFHFH
10 @) LA B39 T AR —J5 il 25 T 42 AL (AL 5 4300 R
9112903, 9115203, 0061423, 0062763, 0042053 .
0040293.0077393) . #h i VLIRS 5 A 7y PR YA S
ZE 25l ey A PR 2 v A 7 (1 24 1 5 H20054771, 41t
5C200152,5 mg/F ).

1.3 0 A4 IiiE H A (BSA) JEZBE(LPS) (A
R EFEARA A, %S 550 R A80L0,
L8880) , U & fk B (CCl,, K H: i 4% K5 40 4k T 52
B, 415 2020-09-17) , B JRRIH (R HE T 06 5245 44k T
F 55 Br , 4t %5 2020-09-02) , 11 41 i 4 2 -6 (IL-6)
Hitk .CIGALT1 #i 4k .CIGALTICI $i & .B-WL 5 &
M (B-actin) N 2 (b 5T R AR A W He R A BRA ] it
5 4> 5 N bs-0782R . bs-9685R . bs-13801R . bs-
0061R) , Il FEH R = H (b T k2 &, it 5
ZB2301), It LT (CCr) it ) & R 2 A (BUN) i 5
& NWRRAILBI(ALT) A & K& &R a5
7% W (AST) ik ¥ & ( 52 [E Beckman Coulter 24 H] ,
fit 5 4> B N AUZ3562. AUZ3611, AUZ3689,
AUZ3645) , 18 1 (ALB) K 5 £ (g 5t @A) T
FE W75 r A BR 28 A L 4t 5 A028-1-1) , f) TL-6 3K 57
& Gd-IgA 135 & (b AR A B4 g5l A BRA |,
543 B SXR032 . SXR201) , 5 A Z -1 £1 (HE)
YW BB . T FS (Masson) 32 i £ 55 | LR /N BR AR
(PASM) e il 5 %< (R FR4E IR A R A BR A W]
548 9k G1003,G1006., G1059) , 1l 2 471 K Kl
IgA (%€ [ Abcam 24 F] , 575 ab97184) , DEPC ( 3£ [
Sigma 7y 7l , 5% %5 D5758) , Eastep Super Total RNA
ExtractionKit, GoSCript
System. GoTag 5% B %¢ 6 2 it R & W 4 =X 2 1
(Real-time PCR ) Master Mix( 3 & Promega /A A , %
54391 LS1040 . A5001 . A6002) , Primers[ /& T. 4=
PR C ) By A BR A H] L 545 260064816 ],
MicroAmp Optical 8-Cap Strip. MicroAmp Fast
Reactiion Tubes( 3€ [# Life technologies 23 A , 1254

%] & REF4323032 . REF4358293) , RN Aiso for Small
RNA kit, Mir-X miRNA First-Strand Synthesis Kit.
Mir-X miRNA RT-qPCR TB Green Kit( H 4% Takara
IS AL ST 9753A .638315.638314) , RIPA ¢
el (Ll E s REYHEARARL A, K5
PO013E) , & Jt ik 1 & ( 3¢ [{ Millipore 23 1) , 5% 5
WBKLS0500) ,NC i ( 3 [# Pall Corporation 23 H , 5%
5 T22740) .

Reverse  Transcription

1.4 fX#%  Clinitek50 % JR 53 b7 A (36 F= FE H 2
F] ), CFX96 & Real-time PCR ¥ ( 3% [ Bio-Rad %%
Al ), HEMIX-180 A 4 [ 2h 4= fb /3 #Hr L ( H A&
Sysmex 2~ A ) , SHA-B U [H i ¥% 3% 7 (3 M [ 46 FiL 7%
ABRA T ), DL-CJ-1N 5 & P e JC 1 5 3 65 (W R V5
RERHEFHARIF KA BRAF ), YXQ-LS-50A B & &
KR # (il AR S0 A B A ), 2720 AU 36 R 9 1
(2 ABZAA) ,HM-200 B H1 7 K ( H A = F
Mitutoyo 23 7] ), 1-15K %I i ¥ VR &0 AL (36 [
Sigma/A ), MDF-382E % i Ik R 774 ( H A = ¥
INE]) L 756MC BUER AR AT UL 43 6 BE T (TR % R
AL PR F] ), 600 B AL AR T K A (R R
BN A ), NWIOVE B 4l Kk HL (1 i 7 B
HeaL Force 23 1 ), S25 % Hi o)y B 55 ) 3 AL (£8 [ IKA
N H)) ,UV-254 B ZE A0 7 AL (AL 5 5 ) 5 B A ) 4
AABRTALAF) ,DY'Y B AL Pk A K A 3k AL (b5~
—AERT) , MK3 B il B G 2 R A (25 2= FE ) L 8%
12 #04> [ sl Y AR BL (3 [ Bl Listed 28 7 ), 600 AU i
PRAE IR KA (R 2 0 R A BR 23 ] ), TDL-5-A
R B ML 255 g TR ), SHB-D A i 75 K
B8 B O N 34 2% A BR A | ), IX-70 7 3] & AH
2 B (H A Olympus A #] ) , HT7800 i 4 Hi 7 i
%% ( H X Hitachi 2> 7] ) , Quantity One 4387 8k {4 (3£
Bio-Rad Technical Service Department) .

2 AE

2.1 oy d BRI A 425 S HURE O SPF 4
I 1 SD K Bl 4 HE B AL 8K 7 263 40 S IE 4 8 L ik
BEL 34 H o 5250 5 1A 5% 08 N 3 I PR 1R 5 1L R
DA BRI, 7655 18 2R K B A 28 i 4R
24 h PRI, A 42 O BRUR AR 1 BR Wk I 2 R B .
Z: My 25 45 1Y 1 B ) € BSA+LPS+CCL+ B R il
AR A TgA B R S R R,
R AR B R BCR JHEE & BSA B B + 2 ##
LPS+ N9 CCL BRI 14 9 B A J7 1 g 37 5
5 IgA B K BB AL, J7 %8 o8 1R A 9% L BSA
400 mg-kg' BE K HE B, FFLE 8 Ji ; K2 T vE S BRI
0.3 mL+CCl, 0.1 mL, 4 & 1 %, ¥ g9 &, 3 F
956 LA 12 I LPS 0.05 mg B # ki 5t . 1E% 4
TEHEBRIMKIE RS R 8 il J T 0.9%
FALBN W 0.4 mL, &8 1R FRE2 95 9 T46 6 )4
J i K TE S 0.9% AL 02 mL, S 9K T
AR o B UK B 24 h R, IF KT 24 h R A 2
(24 h-UTP) . 3 820 K B B A IR 1fi bR L 25 B
JR Bt AL B R 2 K B 2 H L AT R BE B e e
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A I DL AR S R o BT R R A 2L
i T AR v B T AR R A A RN SR S A s
B R A )RR R S Al S /N BR AR AN A
A s G B G T UL B /INER FR R XA AT Btk i R R
L0 TgA DG VTR, 98 650 B R H ~tH |, TgA B 9k K
BRI ) 25 i Dy o B RL T A8 D) IS A4 32 K
R B R ML B 3Rk RS R A v 2 I )
2H R 2R s DU R & 8 H i 2 I i
20 b 2 g ) AT 0K T B RO S L 4 24 ) AR
TR B = A5 2 3 S 36 7 3k 2 ) 1 R 4 B G
THA (i BB N R 1A it 70 kg H0880) |, 24 41K 5 e 4
KERALIR 6.27 g-kg R T it VE v 24 155 57 o 4 4%
M 12.54 g-kg ' WEH B H 1R, LR 4 7 DUIRE
FI 41 42 B8 10 mg- kg W ik 5 W2 DLAR 5 A A, 1 9k/d,
SEHRSE 4 J  1F H 2 RS AR 4 349 AH [R) 1R B 2 A8 K
WEE L H VR IERRE 48 o SR RUAE TR A T 44
i . TECER A 13 oK iz FAR 28 4 il B8 B
KGR 24 h R, B8 R W (B 25 AR K . 58
WA 14 )8, 9080 KRR S e VIRIRW AR A S, B
A S K BB RS 12 h, 25K 4 b, I EAT AR
L, 3% v BE Y G L bL 2 4% HE 40 mg- kg A BT X
KR AT R B 3 SRR I, JRR I 1 ) )5, T2 ok B
250 HL(2 000 romin”, & B0 10 min, &0 R
10 cm) 43 &5 b8 FH T A= A48 A5 R 5 5 Al i 3 ik B
I, 7 BB TT AR 35 B e v 000 JUE O 2R AT R B
6 Y1 B 43 A B 4 0 A R A v e R ik
BT WAREN 55 2 -80 °CUKK A7 44 , -6
Tl A 0 A7 B 412 4% i 22 0 I R kAT [ L
F HE .Masson , PASM ¥ Bl Y& {6, J% 6 9% 41 2 {24 vk
(IHC) Kl ; 72 vk 48 B UTHCR /N 1 mmx1 mm (4 22
BT 4% B I I R v b R e, DL AT
75 B P B R AS ) B LI T -5 CC UK AR TR A 5 R
2% I A A U R R A VK R Y L T EAT A
REBS LRI
2.2 RS AR
221 JFVEIThGE IR AT AR 24 h-UTP,
N 4 A B Az Ak A B G R S 2 RE LB D) RE R B
2.2.2 it UK G giE W BRI A 9 CELIS A ) A il oK BR Ifi v
IL-6. Gd-IgA1 K F £ 4 KR bWk H
ELISA B IL-6 . Gd-1gA 1 7K ¥, 5256 45 B8 43 B
R &7 AT A
2.2.3 HE.Msaaon . PASM 4t {1, & % 5 5 W %< K
FUB 28U 2R o B ALSUT 4% 2 B
48 he A B U)R (4 m) , £ 85D R B0 20K
. 74 .

43 W #6417 HE .Msaaon ,PASM 7t {f, kb 3, i 7K &5 F
BB TR WLER B AU B R AR A R T 2.5%
G T A2 B R ER 2% o (PBS) IR Uk L I A B
KPR AR DD e, 4 3 S H O
B /INER 7 R DX R R 5 ) T el 7

224 RIEVOCUE T NIKRREX IgA VIR YA
(3~5 pm) .PBS ¥ ¥ A ¥t B FITC #5 ic 1Y IgA
Uik W PBS Mk H I B A 98 I 1 W 5%
B A KRB A2 IgA W UTELER AL A sk B 31 A, 45
LS gkt g BAE 2R PN A1 38 109 B 92 2 O o
FE 5 90820 58 AR .

225 IHC & il X B 5 4 21 IL-6. CIGALTI1,
CIGALTICI1 RiEIKF B A SUE 475 LN KoK
b BUEEE CE R E L B A i PBS B
U9 IL-6(1:100) .CIGALT1(1:100) .CIGALTICI
(1:100) I H ALY Rbric i 9 ZREE .
H K Uk I8 AR R G G R TR ERS o A B R TR
oK H S WY, A S B R W BUEE T A 48 X
Fb WL BH 1 e 3, FF 3k 5 NS S LT SR B0 48
AT o

2.2.6 Real-time PCR % & I X W W 4 21 IL-6
mRNA . CIGALT] mRNA, CIGALTICI mRNA,
miRNA-148b () K5 FRECE 202 20 mg 28 W A
JE 4% B RNA, B RNA 2 pg, SE7E & Oligo dT
Primer, RandomPrimers [ {& & ¥ # 70 °C, 5 min f#
BEH RNA S PRI, vk e 20 F AR 5% 5%
N & (% Reaction Buffer, MgCL,, PCR Nucleotide
Mix, Ribonuclease Inhibitor, ReverseTranscriptase
%), 3 H Nuclease-Free Water #p /& 1| 20 wL Sz W ¥’
R EZEIRA G R B L, T PCRIL25 °CiR K
5 min, 42 °C %Eff 60 min, 70 °C %% % 15 min, 7K [ ¥
o 20 CORAFE . NP L OV AR T, 95 °C
TS Pk 10 min, SR /5 44 A8 2 SO0 < 95 °C g 15 s,
60 °Ci K 60 s #3858 5 )5 , 15 2 & HEAS & H i 5
NS IH W CME, HWEER CE-NSILH W
CAH=AAC,, #& |8 A 5L Q=2""“, 13 | IL-6 mRNA ,
miRNA-148b, CIGALTI mRNA., CIGALTICI
mRNA A %) & £ {6 (RQ ) , ¥ RQ {51 T4t it 4>
Br B ARERL 3R 51 AfTIRIT, HAT
SR A L, Wk T

2.2.7  HE B BNl v (Western blot) £ 1 IL-6 .
CIGALTI.CIGALTICI & 133k & Bl & ik
B3R IOR BB IE 41218 H , BCA Ll 2 | H R E
B4 LW W e B A 5xLoading Buffer 50 pL,
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&1 5WF3 (P<0.05). %5 13 J8K, SR LA, dh 254K &)
Table 1 Primer sequence ﬁZH R D—]\ %BjEj?;FIJ 2ﬁ;‘€3ﬁjt ﬁ 24 h-UTP Eﬁ E F%{EQ , %

i FAI(5-37) KB /op SAT ST AT X (P<0.05, P<0.01) 5 1 H 254K | 55 77
B-actin i GCAGGAGTACGATGAGTCCG 74 2R U1 ) 2H S K BUIR] 24 h-UTP 20 [A] H A 2%
Fif ACGCAGCTCAGTAACAGTCC BTG X, P2 R B, 24 h-UTP A
IL-6 Fif AGCGATGATGCACTGTCAGA 127 ‘F I}%ﬁ% ~ lﬂ,i’é 2.
Nif GGAACTCCAGAAGACCAGAGC
F2 MGRFAREETEHAKR 24 h-UTP I (X+s,n=8)
CIGALT1 | CTTTGTCTGGAGCCGGTTGA 110 . . .
Table 2 Effect of modified Shengjiangsan on 24 hours urinary
FiF TTCAGCCAAGATTTAGAGGCCA total protein in each group of rats (x+s,n=8) mg- (24 h)"!
CIGALTIC1 [Jif TGAGAGGAAAGCGGCGTAAG 70 o151 fﬂ]%/g'kg'l 9 Ji# 13 J8 5%
Fiif TGAAAGCATGTTTCCGCATCT IEH 4l 0.907 2+0.537 6  0.856 1+0.453 9
W2 U6 £ #if CGCTTCGGCAGCACATATAC AR 21 3.426 2+0.390 9 3.924 0+0.435 57
¥ TTCACGAATTTGCGTGTCATC r 24 (1550 ik 21 6.27 3.439 6£0.3618  2.771 4+0.375 3¥
miRNA-148) L ¥ TCAGTGCATCACAGAACTTTGT o 24 e 3R] ek 2 12.54 3.437 6£0.3155  2.530 4+0.387 9*
DU 5 7] 20 0.01 3.411 8£0.3776  2.571 6+0.439 6*

100 °C & Wk 15 min, DAER 128 MR, # B8T Zbe SL i
T 1 - R TA M S Tk 5 i i 9k (SDIS-PAGE ) B i HaL Uik
Ui B 45 117 HL YKk, PVDF %% 5 90 min. 7£ & 1
MR EF R 12 h, A HE RS S — $T IL-6(1: 800) ,
CIGALTI (1: 800) , CIGALTIC1 (1: 800) , B-actin
(1:5000), % #4350 1~3 h, Tween-PBS % 3 i — i ,
£ 10 min, T A —H0(1:6 500) , 76 = i 55 10 T 4%
3 1~2 h, Tween-PBS ¥t 3 & —$i , & X 10 min, I
o YRR B2 R ff ] Quantity One #1144 #E47 73 47
W 7E 25 25 OGR4 R E R R B E SN
% W8 B-actin &35 i PEAT X L, F LA 26 % 25 11 R A0 A
X IR A A SR 2 A 3R

23 GuitForik MHOCEE Gt R SPSS 26.0 4%
TR HEAT 3 A, 1T R AT A IE S S A B 25
3t F xks R, 2 20 0] LA g B PR 3R O 2240 #0T
20 18] PR PR LB e R 3 v, O 25 8 5 g RR R RS 36
PLP<0.05FREREAGIFFE X,

3 &8

30 M ARR—BERMERN EWARREOL
SEOREAN R VIROK I IE R A BT 2 W R/
fEOE R . R4 K R BB B R O T
REAG , 2 L R PR B | 2F el /b | IR 5T o 19 921
259 T BRI, T 2541 v 0] & 41 L DUR A 1) 2
KB E R AEARA Tk & o 2 8 300 4K B A
it B SR i, KA O

3.2 XA KR 24 h-UTP 52 m S5 45 17
A8 H S K BUR A 3 B 45 di ) 22 55
Giite e o SEERAOFR, 5 IE W Al b, il
FE KR 24 h-UTP W B3 &, 2 R B A G #E X

a5 OE 4L RV P<0.05,2P<0.01; 5 8 4 [ A Y P<0.05,
YPp<0.01(F£ 3-F6[H)

3.3 XTREMFE DR MG M 4 B
RUZH rp 25 o 7 e A | DU 5 ) 4 S 5 R Rt
T BUNASTIH S ERLHRITFE L. SIEWH
Bl 5, 550 2 52 56 KRR T Hh ALB & 2 B {IK, ALT .
SCri & & Ft i, 22 5% A 4 it 7% 2 X (P<0.05, P<
0.01); SEIRIAL L35, f 254K s ) ek 2 L DL 5 )
52K R R T SCr 19 & & IR (P<0.05, P<
0.01) ; Hr 24 5 7 ft 41 L DR 5 R 28 K BRU i v H ALB
19 & i T R (P<0.05) 5 Hh 24 & 5 4 20 K BRI T
ALT 9 & 5 FE I (P<0.05) . 25 I% i 75 2 41 DU
A ) 21 K B4 4L a) i v H ALB VALT . SCr i 75 i 22
SEIC G2 1 S5 v 2 A B R 8, SR A o
. K3,

3.4 XK R IL-6.Gd-IgA1 B 52 W5 45 3
WoR, 5 IEH A b, B K R i IL-6.
Gd-IgA1 & & ¥ B & 7 & (P<0.05, P<0.01) . 5K
RUZH LA, R 241K e R0 e L DR A R AR Bt
HIL-6 & i 13 F M (P<0.01) ;2 i sn 4l L
BB A 20 K B v P Gd-IgAl & = 0] i F g (P<
0.05,P<0.01) ; " 25 ik . & 7 & 41 . DL 325 ) 41 K B
£ 40 18] 1L 375 IL-6 . Gd-IgA 1 25 5 K4 it X s
2l 21 It 75 B8 00, i 35 TP IL-6 . Gd-TgA 1 & AT R [%
B, k4,

35 WARREALURHIEEMEN HE G E
N5 OE R R B 2 R RV N BR AR Ik A
ZEAE L, FR TR R RN P R A B b - R AR L R
R JOT R 1 R G v IR VB N A ) BT AR T A i 1R

. 75 .
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£3 MBRFFEEX KR MEALT AST.ALB.SCr#1 BUN B (X+s,n=8)
Table 3 Effect of modified Shengjiangsan on ALT, AST , ALB, SCr and BUN in each group of rats (x+s,n=8)
451 /g kg ALT/U-L" AST/U-L" ALB/g-L" SCr/mmol-L"  BUN/wmol-L"
EE A 28.70+3.15 70.17+6.87 19.03+1.26 87.87+8.05 4.08+0.73
B2 46.07+6.93> 76.21%9.89 17.19£1.14" 129.50+16.07% 4.35+0.56
o 25 (%R 1 4 6.27 41.33+10.09 75.81+10.48 18.43+1.42 110.15£14.09” 4.28+0.62
o 24 i R Al 12.54 36.46+7.10" 67.47+12.17 18.71£1.59% 100.52+16.78" 3.89+0.56
DU A ) 2 0.01 38.41=13.14 85.07+20.69 18.74+0.97Y 95.29+15.41% 4.06+0.74

R4 HNBKFHBE B K BR8] I 55 IL-6.Gd-IgA1 B S0 (X+s,n=8)
Table 4 Effect of modified Shengjiangsan on IL-6 and Gd-IgA1l

in each group of rats (x+s,n=8)

4151 Hit/g-kg'  IL-6/mg-L'  Gd-IgAl/kU-mL"
14 15.40+1.73 0.957+0.099
LAY 2 22.33+3.09% 1.265+0.204"
2L R Al 6.27 18.44+2.07Y 1.21840.249
rp 24 g ) R A 12.54 18.17+2.99% 1.024+0.210%
DU ) 21 0.01 17.16+1.98Y  0.817+0.303"

PASM (x400) ¢5 =

BEFHLEE (x 7 000)

T, B 40 14 R BH 28 ; Masson 4t (0 B 7, 5 1 % 4H L
B, ALY 4 ) ot £ 4k AL B 44 22 PASM Bt {0 U
5 E A b, 45T R 20 R S P I 1 )R O O H AR
LG /N K AR X A A, IR R R, B
ARV KRB AR WA B 3G A=, BB 2, 4t g vT L 2
R BUER A BB 2w R AL DU
) 20 R BROG B H AT A U B ol AR 5 AR AR
ZH AL, 1 B A 0 20 g AR A e . b 2 v Rl R A
Bl U s R T rh 2 IR . DR

WA IEW4L B, BRG], C. P2yl R4, D, P2l gl B DR A4 (181 2-I 4 7))

E1 MeRFABEEIT IgA BR AR B HLARBERSNZIG

Fig. 1 Effect of modified Shengjiangsan on renal morphology in IgA nephropathy rats

3.6 X KU IE IgA S 9SO M IE W 4 S
1R R REE S WIBT B /NER R IX, 2¢ Y65
JE Ry (=) 5 B RS 2 52 56 K R BORCR s A Wit
FUF B /NBR R BEIX, 5658 B o (HE) 5 b 245415 35 711
2 DUTIR A8 AR 20 52 30 K BRUA AN ) R B 1 S e i
PR T B /INER FR R IX R T R e R R R AR A 4
LB E N (+~H) s h R R AR S
Dl /> Frg IRl . WIE 2.

3.7 XFIL-6.CIGALTI.CIGALTIC1 2 4 b 45
M 5 IEH 4 R, B A 24K B IL-6 7E R
.76.

X2 40 B e 3A 1 5 (+ ) , C1IGALT1 . C1GALTICI
FERBEX A0 R R s . SARA i, 2y
fICF ] b 24 7l 4L DR 3 R 4 TL-6 7 &R
X2 i A R 3R 08055 (+) ,CIGALT1 .CIGALTIC1 £
FREE DK 20 L Tk 1 5 5 v 2 IR a2 L b 2 R
s UL I 4R B A 4 1R L%, TL-6 . C1GALT 1,
CIGALTICI 7E & JE X 7E J2 20 Jfd 3 35 o JIE 22 5 G
git¥FE X, WK 3.

3.8 X} IL-6 mRNA. miRNA-148b, CIGALTI
mRNA . CIGALTIC1 mRNA Fiki#m 5iF %



5528 56 14 1) HEXBAFZRS Vol. 28, No. 14
202247 H Chinese Journal of Experimental Traditional Medical Formulae Jul. ,2022

A B C D

B2 fnwk B AT K RS A IgA SR BRI R M (e F, x400)

Fig.2 Effect of modified Shengjiangsan on rat kidney IgA immunofluorescence (immunofluorescence, x400)

CIGALT1

C1GALTIC1

A B
B3 Bk FEE X IL-6.C1IGALTIC1.GALTIC1 E& A AR BALAR A FIE (THC, x400)
Fig.3 Effect of modified Shengjiangsan on expression of IL-6,C1GALT1C1,GALTI1C1 in renal tissue of rats (IHC, x400)

20 Ho A, B AT 41 K B IL-6 mRNA .miRNA-148b 3 ik
i 9, (P<0.01) ,C1IGALT1 mRNA .C1GALTICI
mRNA ik 8 F 55 (P<0.01), SHIRIA L4, b
2y A L DUR 5 R 2H K B IL-6 mRNA .miRNA-
148b % ik F F& (P<0.01) , CIGALTI mRNA,
CIGALTICI mRNA % ik F+ i (P<0.01) 5 H 2 = 57

e Greles

PR

A ULTR % R 20 K B IL-6 mRNA , miRNA-148b .
CIGALTI mRNA .CIGALTIC1 mRNA % ik /K F 2
SIS 2E B X 2 BE R RGN, IL-6 mRNA |
miRNA-148b % ik /K V- H T K¢ & %, CIGALT1
mRNA ,C1GALT1C1 mRNA kK A4 TF e,
s,

£S5 MMERFPEEIT S A KR EHLH IL-6.miRNA-148b,CIGALT1#1 CIGALT1C1 mRNA RIZHFM (X+s,n=3)
Table 5 Effect of modified Shengjiangsan on expression of IL-6, miRNA-148b, C1GALT1 and C1GALT1C1 mRNA in each group

(x£s,n=3)
2150 /g kg IL-6 miRNA-148b CIGALT1 C1GALTICI
EH 4l 0.879+0.141 0.742+0.092 1.246+0.578 1.355+0.986
A2 1.309+0.343% 1.391+0.275% 0.713+0.598% 0.727+0.364%
L REZE 1 =il 6.27 1.095+0.195 1.130+0.066> 0.928+0.364> 0.910+0.116"
o 2l R 12.54 0.937+0.117% 0.863+0.079% 1.097+0.130% 1.025+0.732%
DUTR % A 41 0.01 0.906+0.165* 0.872+0.272% 1.091+0.155% 1.239+0.544%

3.9 XJIL-6.CIGALT1 .CIGALTICI % £ LM E
W OEH A R AR A K R TL-6 B Rk
4, CIGALT1,CIGALTICI % [ % ik i & KK
(P<0.01). SERIL A, 254K & i 4l | DU
W H2H R BOIL-6 85 F & ik 9 4>, CIGALTI,
CIGALTICI HE A RIKIG N, 25 A it 2% 5 L (pP<
0.05,P<0.01) ; H 25K . ) fat 41 L DUJIR 3% 1) 20 KRR

& 4108 Fe %8, IL-6 .C1GALT1 . C1GALTICI1 {4 %
IRIKAFTege it o 2 5 24 2 Bl R A L TL-6 2R 1
FIRKFA FHEZSE,CIGALT1 .CIGALTICI &
RBKVFHEIEEE, WK 4, K6,
4 itig

IgA 5 i 7 T 5790 [ PN 2 e DL i it % v /I
B R L 25%~50% B B HE S R RAKRKBE W

. 77 .
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e LTI RTE BU R O U

2 a
2 Ma B, aE R R S AR . J7
CIGALTI 40 kDa TR B RS B BT R N AR T AT AR IR A
PRI R N LR U I E N AN N R

CIGALTIC1 36 kDa

[ractil c— — — — m— 1) kDa

A B C D E
B4 SHARBHELKIL-6.CIGALTI.C1IGALTIC1 & A # ik
Fig. 4 Electrophoresis of TL-6, CIGALT1, CIGALTICI1 protein

in each group

(ESRD)"™, IgA ' i J&2 (W f& 16 B & 2245 ' /D
BRAE ALY B 1] AT dEAb L IR R AR R A
hBEwGR . HAT, 76 B 2 DL 5 5K 2 e i
G Bt - S N o7 | B W WS A 7 8
I, I FH OB B2 B0 3R S e o 0 AR TR T O
1T TgA B s 1 U0 (1% 22 8 WL ot AS T A B ok A e
ZHRESMEIRIT . g R B 1gA B I A
30 2, (F A B2 2 F 5 AR 06 Tg A B O 1 I R 26
BB VT K 7 o R R B R S A
PRI W5, Hp S DA L B B AR TR FEIE IS R
A9

R A8 o 35 25 7 MY KRR AR TgA B R b =
TEAZE B AT 06 27 TR 2 s TgA B i EZ LR
P2 FhAEAE A 3 (31.6% .28.9% ) o 4 R
S I PR X0 5% A I 52 A4 Ry A g 17 g RS
CHLET BT IgA BRI LA R REEA SR
TR T R A W RS AR RS KR
TR B B o L A 2 o 8 5T T IR AR L BIOX
BRI, f P ikl , RERE B AR, X AE & KR T kA
A o W S R TG B O B DAV AR I . 22 o
T ARG B, T PR . KB YR LTS
T OB T RS K, T I R 2R 48, A A
W PEROR , A2 BR R IR Ak R L HE
MR, v i 25 BAT Bk I, Sl ABAh B . AREE
PEBRH IR, AL i 2 B B AK g

FEE AN, TR 2 {32 1 DL A P AR AL N R 2
A LA 22 B0 AR 5 RS A R i 2, 302 AT W E
AR T8 25 A T THE B, JE 8 5T, AT 68 BH 7 B
R, N AN IR AN A B, = AR R IR AR A I L R M
R . BUARZG BEAIF 5T e PR, gt 5 B mT 4 ) Al 4
SV G P 5 0 A A TR S A R 5 R R R A
B D BB S A R B IR BE L EE 3-34 i (PI3K) /2K
1 B (Akt) {5 538 6 & A 5 (1A% 55 5 7 -« B
(NF-«B) {55 5 38 4 300 il 5 AE S5 o7 A1 40 i 94 7~ 5 4K %6
£ 4 6E W 0035 db/db /N BB IE 95 45 5 25 E R 25
W) 17 T RE S A 00 424k N P AN R R T
b4 K H ¥ -B( TGF-B)/Smad i [# K 2T 4 1k A JH 52
BHXF 2 R R (T2DM) K BB B4 £ 3 5 K o
AE 1% B3 LPS 175 5 1 /DN B4 i A5E 700 v (19 8 RE S VY
05 BAE FEX IgA B R BUA B AR AR D AR
S ALK BUR B LR Bk R AR
5K R 25 26 5 7, R S A R P R 4 i S v - R
A, FR TR T R G T R B /N D B AR M A
JHi 35 0, B A A5 R BH 2 8] 0T £ 4k Ak BH 3 2,
JUC S B W MG R R AN MG A BT 2 R A T
U R 5T B Rl G B0 B AR P 5 28 0 ek - B T T
Ja BRI E D Re A B 2 2 B E W ok 4R
IR T B BN TgA B K BUELAT B AR 2R 1 bR ek 3
J 5 T e B vk A B B AR A T A 27 5 o F
BRI, O LR R 3 sOR

IgA B 9 i HL i 52 2% 6 S g il (IR B
R G LN E . W N2 B D 4T
i 72 OO0 36 OB JE 1k 5 TgA L Y & BUE
@ 7= A9t Gd-1gA1 1 F B ik ; @I W& 7 B0t
O-FFLMEAL IgA1 S B s @ LG G &)
FE B /NER T LB BT B N ER A0 2 1T E N

F6 INBRFAPEEIT IL-6.C1GALT1 1 CIGALT1C1 E A RIEMFM (x+s,n=3)
Table 6 Effect of modified Shengjiangsan on expression of protein of IL-6, C1IGALT1 and C1IGALTIC1 in each group (x+s,n=3)

20 51 Flde /g kg IL-6/B-actin CIGALT1/B-actin CI1GALTI1C1/B-actin
I % 4 0.218+0.045 0.635+0.516 0.669+0.089
AR 4] 0.580+0.091 0.312+0.046 0.237+0.011%
R i h=e: | 6.27 0.455+0.074> 0.548+0.057" 0.449+0.060>
v 2l e ) R A1 12.54 0.371+0.070" 0.567+0.049* 0.598+0.081%
DTS 38 1) 2 0.01 0.281+0.047" 0.589+0.045 0.601+0.069°

.78.
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BR2 BAC RS UE S, TgA B B LTS P IgA Tl 4y
TECHE X O RWEAF A P ZLBE B K | 3 Fh S5 8 BE 2R 4L
) IgAl (Gd-IgAl) 5 IgA B W ) & 24 M 7,
ROBERT 457 £ H 45 18 4n 5 o] L {4 5 1k 19 il 32
g ma , wh al U TgA 1B 5L b A2 2] 52 B AT DL
CIGALTI & PERE AR 5 % (JF H ) fff STEGALNAC2
T M 3 SR R T LA PR Tg Al R BRI AL . 1 [gA E
g A A B LT T IL-6 % i e, AT DARE IR C1GALTI
F1 Cosme F 22 35 , M\ IMT XF IgA1 Y B 5L 4L 7= A4 32
Wi, IL-6 J& —Fh Z D1 R 1Y R AN N 7, & R 1
A 5T R 2% 19 OC B B 4, TR A8 IE IO A H: i AR
M, Z 594 S0 5 R, I S BUR A RAERY
Jry ¥ B 4 B IL-6 AKSF-Fhisr o BRI Z Ak IL-6 i& AT
DLl STOGALNAC?2 f % 15 35 i), SERINO 45
W2 TgA B 95 % C1GALT1 35 5 miRNA-148b
F ik 5 M ¢, miRNA-148b 18 | ¥ Al fE %0 [
CIGALTI; Itk #F miRNA-148b () | i 5 Gd-IgA1 1y
IR B AEAR G o A S A A K BRIl 3 T IL-6
Gd-TgA1 7 5 /K Y B T i 5 8 Ak 45 5 R
IL-6 75 B A 40 KRR B X . 2 4 i & 3R ik,
CIGALT1.CIGALTI1C1 7E A5 8 21 B AR R IX L 2 44
i 2 3K 980 55 5 7F A AL A K B 41 4 IL-6 mRNA
miRNA-148b % 5 3§ 3% , CIGALTImRNA,
CIGALT1CImRNA 3k 55 ; 76 152 B 41 R B ' 4 21
HIL-6 25 (1 # A 8 18, CIGALT1.CIGALTICI
A1 AR W I BRI 5 A T T U i3 IL-6
Gd-IgA1 & B K FEAK , IL-6 76 2 I X I 41 i ¢ 3k
M, CIGALT1.CIGALTIC1 7F & JE IX | /& 41 il 3=
5B R 44 IL-6mRNA . miRNA-148b 3
iKUK 59 , CIGALTImRNA ,C1GALT1CImRNA % ik
Mok o IL-6 1 % ik B B R (R, CIGALTI,
CIGALTICIEE I RIAU B A Hrh 2 R
WYt 1) 5 R A . B O n bR T R AT B S R AR
miRNA-148b . IL-6 & ik ffi CIGALT1.CIGALTICI
B 552 75 K 52 0 171 920 Gd-TgA 1 (9 AR B, DA T ik 3] 3E
G E O AE R, O LI 700 2 394 n A SR 4 e

g5 L ITER ek o R TR B o R AR IgA
KRR I T & B 4 20 miRNA-148b  1L-6 %35 , K &
CIGALT1,CIGALTICI1 % ik , 3k /> Gd-IgA1 ) 4=
J, DT 980 4% s B L R R R AR
B AR 38 30 A 2% 5 s 1 R Y H Y, O BB R
et 1 IR 5
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