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ABSTRACT: AIM To investigate the dose-proportion relation of Tibetan medicine Siwei Jianghuang Prescription
(SJP) for protective effects on diabetic nephropathy ( DN) , and the underlying mechanism. METHODS Diabe-
tes mellitus rats induced by intraperitoneal injection of streptozotocin ( STZ) (60 mg/kg) were randomly divided
into model group, metformin support group, and eight SJP groups with dose-proportion variation (with reference to
the uniform design method) for corresponding drug administration once a day, for four weeks. Measurement of fast-
ing blood glucose (FBG) by a blood glucose meter, the concentrations of blood urea nitrogen ( BUN) , uric acid
(UA), serum creatinine (SCr) and total protein (TP) by chemical methods, serum transforming growth factor-g1
(TGF-B1) and vascular endothelial growth factor ( VEGF) by ELISA kits were conducted, the pathological mor-
phology observation and glomerular basement membrane thickness detection by electron microscope were accom-
plished as well. Principal components analysis ( PCA) and multivariate progressive regression analysis ( MSRA)
were employed to analyze the relationship between the dose-proportion to pharmacodynamics. RESULTS  The re-
sultant indexes revealed variant pharmacological improvement in each treatment group. MSRA results showed that
the levels of BUN, renal index, FBG, glomerular basement membrane thickness, VEGF, Scr, and UA had
correlative relations with a multiple linear or a multiple non-linear in all groups, which regression equation had a
statistical significance (P <0.05); TGF-B1 level and total protein index with the dose-proportion had no linear or
non-linear relation, which the regression equation statistical showed non-significance (P >0.05). In the global
optimization comparison around the range of uniform design, the optimal dosage of the rats model was Curcumae
: Phyllanthi Fructus : Tribult Fructus =1 2 1 @ 2.
CONCLUSION  Siwei Jianghuang Prescription shows better therapeutic effects on DN, which may be related to

Longae Rhizoma : Berberidis dictyophyllae Cortex

reducing the levels of BUN, renal index, FBG, glomerular basement membrane thickness, VEGF, Scr and UA.
KEY WORDS: Tibetan medicine ; Siwei Jianghuang Prescription ( SJP) ; diabetic nephropathy ( DN) ; dose-pro-

portion ; pharmacodynamics; multiple analysis
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TETRIE", FIARIRE T AR R IR
RZEHTT” ARRFIEE X DN By 7R B &
R, ART AR SR R R 2
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1.1 L% HPLC @i%{Y (Agilent 1260 &Y, TWl4%
TELWAAL. Hhdreds . A FESIR I & . A
WA, EHEZERAF); @ikt Capcell Pak
C-MGII (4.6 mm x250 mm, 5 pm, HAEAH: &
A A KRS (25 UPH-I-10T, )
HREBLAE R A RA ) 5 m#{ (ACCCU-CHEK
Performa, % [C Rl Foss 40 & — kR
mEr, FRgk=m [ Bl ARAFRE™); 4
WK 268152 801Y ( VARIOSKAN FLASH 2.4.3,
F[E Thermo /A H]); HIRKE HIRF 4 (ZHWY-
100H, iR ES HE AR AR 5 B9
B (H-6001V, HAHSAH).
1.2 #HRbiXA LW AHEFHEYZEE Curcuma
longa L. BYTHEARZE, RHFHREFHED R H
T Phyllanthus emblica L. TSR, B3N
P AR REYIPERE Tribulus terrestris L. (18T il R
S, Lhb 3 BREGHF A B SCER T B R I A
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Yy, B2 R e R B S, AR
2015 AR (R EZG ) (—#8) IESCHUT A G
o /NBERZ PR HLVE R, PR OPUECH R 2 ) PR,
25 AR R 25 R 2B NI R ST 5t DNA 2008 5
Hoib AP, SR R I PR A A/ NBERHE PRI 212K Ber-
beris dictyophylla Franch. H)TIRZEHFEZE, 6575
B DG AR E/ NEE R 25 AT B9 CHLE . &A=
D FH DU BR 22 B BORE i, PR BT i s 2 R R
BR2y2E et FierhAe N RN E TAEFR 24 fAn e
(R 55—WF, 1995 4ERR) i AT il Be i
LS g, NEER 12,5 g0 R F 25 g, BEH
25 g, WEFRXTIS, (it 110831-201204) |
PR AR B ORT HR S (it 110733201108 ) |, #h R [0
TR (165 110732201309 ) | Eh /% /)N BE B
XTHE L (4t 5 110713-201212)  Fl 22 B8 3 % B
(H1t5 110823201004 )  H [ £ 5 24 i A o W 5%
Bedefit, HEEAEIEH]; AL IR (CAS
7 2141-09-5, 99.77% ) FIEFEAERRXTHR N, (CAS K
476-66-4, MF Jy C14H608, 99.65% ) HPy)I|FEH
WA R A R A wl P4t SRR, 2 Ak
afi, KmEEaiK, HARHI A atra, $hi —H
XK (4L 20160120, B¢ M 3% 55 4 il 25 A FR 2>
A)), FEf AT A ZE K B AL 20 mg/mL /%5 I 5
STZ (#it*5 50130, Sigma 2AH]); IMLREREILH &
(#it 5 20161111 ), I WL & € 7 & (4t =
20160803 ) | Il /RARIAH & (L5 20161118) Keifi
HEE RN E (5 20161115) G A F
U A RHCA R E]; TCR-g1 1R & (it
21F305) #1 VEGF i & (5 21F322) g A K
BHEEEYR (KE) AR,
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220 ~250 g, Fh AR IS AL Sh A FR 2 J L
gt A PRNES . SCXK (JI]) 2015 ~030,

2 HFEEER
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Heh =

2.1.1 g4t  Capeell Pak C,-MGIl (4.6 mm x
250 mm, 5 pm), WBIHH A NONE, WIHH B A
0. 1% BEFR/KISWL, BEEEVEME (W& 1); K
270 nm (0 ~60 min) #1430 nm (60 ~70 min,
LWE); KB 0.8 mL/min; #FEFEE 10 pL;
FEIR 30 C, Hrh g R & IR .. Hhi/h
BER AT 22 B R 5B N R IK T 2 000, 5 000,
4 000,
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Tab.1 HPLC conditions of gradient elution for SJP powder

t/min A ZHE/ % B 0. 1% WEFRIA T/ %
0 3 97
8 3 97
15 17 83
20 17 83
33 19 81
38 25 75
48 25 75
70 80 20

2,12 XPHESNAMRTIA B X IR IS &, R
FRE, BT RIA, I 90% FF s s fi o 7 B 2 %1
JE, #:5), SR E TR 1248 0 mg/mL | K==L
1.420 0 mg/mL ., ¥E4E1% 0.378 0 mg/mL., L Z5H
B 0. 118 0 mg/mL, LR YT 0.079 9 mg/mL, £
1R /NBERR, 0. 490 8 mg/mL F1ZEH £0. 302 0 mg/mL
Xof R 35 W o 0 0l A 2 R BB 3 Xof R T 5 TR
1 mL, JCAR— 10 mL ¥, fin 80% HI EER &
27, #4, EISEE TR 124.80 pg/mL, K
22 160 142. 00 weg/mL, $E4ERZ 37. 80 wg/mL. EhfiR
R 11. 80 pg/mL, AR DV 7.99 pg/mL, LR
/NBEBR 49. 08 wg/mL, ZEH % 30.20 pg/mL HIRA
X HE VAR, RIS H o

2.1.3  fXS R A HR A T LIRS % R E Y
WEB AL 0.5 ¢, BEHIEHIEIHA, WA
014 90% FAWE (20100, AFILL) 50 mL, #%
5], FREEL, M 20 min, RAFFRE, HIF-—%H)
ARBCR BT, FEA), Lk, ZZUEWH 0.45 pm
LB RS L, RIAS A S s W, B T T
TREXT RS AW A M “2.1. 17 T F a3k 51,
HFE 10 pL, 25 EoR, M EkEns (R
Br) KT HE Sl e g O B R (R AR N 1) G0, sl 1
2.1.4 FAHEWE FHAbJy L E A
REE GG 0.5 g, &3 1y, WEKE, #
“201.27 R W O &S TR A, R
“2L 17 WURAE AN E, TR E AR, Wk
2, GRS U E ST TR . AR 24T
BRAEIR . SRR 2GRN, EhMR L 57T . FhFR/NEEm AN
LR EH RPN T.648 2, 13.802 4, 3.729 0,
0.9316, 0.6789, 4.678 0, 3.789 0 mg/g.

2.2 wWeREFH AR F FE LA DN X R0 %@
2.2.1 WSkt DUk 22 57 A [R5 = I L
H )R EE R AL T7 £5 2RI PR FH 245 711
W, DR 172 R, &eHED A
Il R = 0 2 F o R, KRB A=Y 10 £
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Fig.1 HPLC chromatograms for Siwei Jianghuang Powder (SJP) and mixed reference substance

#2 NHKEEFHIEENEER (n=3) 2.2.2 MR BB EE ST 66 U
Tab.2 Content determination results of SJP powder(n =3) SD K EUEMMEE S 1 EJS, BENLA 4, wElie B

s 1/ FEM 2/ FEf 3/ FIE/ \ N
KREAERIERH, HAR PRI, Atk

(mg-g™') (mg-g™') (mg-g™') (mg-g™")

W T 7.6496  7.6263  7.6687  7.6482 JK 12 h, FERIZH DL 60 me/ kg 1A T & B YR B s 1 S+
:zmﬁ 13.7959  13.8347 13.7767  13.802 4 19 19 STZ (W FHRTHMT0. 1 mol/L, 4 °C, pH4.5
AL 3.7465  3.7116  3.7289 3.729 0 e G e et S L T A 2]
Egﬁzﬁﬁm 0.929 1 0.944 2 0.9215 0.931 6 E@%@H%M%ﬂ%@?&) ’ Eﬁ?ﬂ&ﬁﬂﬂﬁ%ﬂiﬁ
IR LT 0.6750  0.6848  0.6769  0.6789 BNz o, 4 h J5 4 BEALAHE L) 50% 4 %5 b
ERTR/INEB 46855 46797  4.6688  4.6780 (2 o/ke) . Bk BUTIMBEAE T, 72 h 5 RIS
EWE 3.7720  3.7939  3.8010  3.7890

WZs MR AwE, LAZS BRI > 16. 7 mmol/L A5 IR %%
RN ) AN TG, B2 JR A BRI R A
FIEH A BENLAI 6 HK RS & ANEE KIS 24 h
PR, 43 500 p% . PREE 11 LA B0 DN JE B
FE] . 7 10 A Mg > 16. 7 mmol/L, JREMAETH
=20 mg/24 h, R CIE K BB R N
néﬁ[m»ll]o

2.2.3 SR BEREAMKR 6 HAERIE
WYL, PR B A D) Y 60 R ERBE AL

YERSFRGN R (REBARERTTER 0. 2 kg, A AP
WEPRT R 70 kg) , SRAIHAIEIT3 U™ (8Y) #ar
4 [AIE 8 K -IE AR AR R o AN R s e 2
3, AR AR PRI Y, Hom B I R A%
SR, MKERIC3 R, 1 K 12 f5EE, B
Wilh, FiE 1 h, BHUELT, 258K P ALE 2
W, BRRINK 10 {5, &K1 h, BRaEd, &IF
TR, AR BT
=3 MKEHFAEBLEFE

Tab.3 Different dose-proportion of SJP o ARRAAL . HUOOUIRAL . DUk 2237 8 A AC LR
IS N R S e FiE, A, BIRVARIIE AR AR UK, AR A
M5 (gke)  (wke) (k) (gke™h) HAHRN 259, BT A4 10 mL/kg (4t 45 2),

1 0.2 0.4 1.4 3.2 9&1 U\, L/%QA% 30 d

2 0.6 0.8 3.0 2.8 -

3 Lo 12 Lo )4 2.2.4 fRAWE 42530 d)E, shEEE K
4 1.4 1.6 2.6 2.0 12 Wi AR, A, FHzo% BRiE (7 mL/kg)
5 1.8 0.2 0-6 1.6 CENE R E SRR R BUS , 8 32 s Pk, == IR ik
6 2.2 0.6 2.2 1.2 . . o A
7 26 1o 0.2 0.8 B, 3000 r/min 2.0 15 min, B E VSR E G
8 3.0 1.4 1.8 0.4  FBG, BUN. Scr, UA, TP, TGF-B1 f1 VEGF &
VB R US * (8%) HAiti 4 Ao [mIm, P BOH 22 e e, KBRELEE, R
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B, MRS (CFRE = B AR, 5
FRHPEH 2 ~ 3 R B F U 2. 5% 1% —
BRI A, HEA TS A I R /N BRI
HRIRE, A LI 2,

K2 Bon, IEH IR IR /N R T R 5
Woy, RAMEHERIEESE, BRI AIOIER, KN
ARILTURWY s ORI FE IR IR 85, I nl I e

—

FEYIDUR, AR RECRED . S, Hal

TRV, SRR R, — WO | B2y Pu ik
LT AL T HUS BB AT R H0;, B
INEREE SRR REA B o o XU | 26 3
NGS5 A% DN R EUE/INERGE A5 003 1) 3 4
LSl RS

84

B2 MBREHA DN KREEFELESZHZM (TEM, x15000)
Fig. 2 Effect of SJP on renal pathological morphology of DN rats (TEM, x15 000)

3 HERE

3.1 it # W SPSS 22. 0 &R A5 X U i 2%
Ji%F DN KRR 25 8 B kA e vk, e Bk DA
xxs Kmo RHBHEEI 201 (one-way ANO-
VA) a2 Rk A, Jr 2255 F AT LSD K
By, T EARFFE AT Tamhane” s T2 K556, P <0.05
hzERHAGIFE .

AWM REN, SIEWALE, B
BUN /KA B EERE X (P<0.01); AR
R, HOBUIRA . VU R 25 7 45 T B R A
(TEHLAR 8 ZHBRAN) 1 BUN KR4 i s X
(P<0.05, P<0.01), 5IEWH LI, BRI
B B EEE X (P<0.01); S5HBAIL HE,
THUOBUIRA , DUBRZEETECLLES 1. 3 4iY E AR AL
KEBEARA B E R X (P <0.05), FHAHE L
HATLWEEZL (P>0.05), AREKEE, 5
ERA R, BB FBG KT A B EHE
X (P<0.01); SHEIARIA L, —H W4, /™
LRI BT 45 C L 41 ) FBG /K- RRARA 2 % 1
B (P<0.05, P<0.01), SIEWHLE, B
Y1) VEGF /KF-FmA B EHHEE L (P <0.01);
SR R, TR . PR 22 ¥ 7 45 B kb 55
E4l (BLELEE 7. 8 41BR4AM) Y VEGF KF-FEA
BEMEEYL (P<0.05, P<0.01), HARH A&
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HIWEMZ (P>0.05), AREKER. S5IE
UL, AR 1 B /)N BRI P TR B 1 AT B
PR (P<0.01); SR A, — H XU .
PUBRZE BT RCHLEE 3. 5 41 00 B /)N Bk 66 I 2 o e
A BEEEL (P<0.05, P<0.01), HARMMK
FIHIC WM (P >0.05), A&
RSMLEREW, SIEWHA LK, HAIL K
Ser JKP-THEA BEMER L (P<0.01); SRz
P, HORUNRA . DUk 22 8 7 45 Bid b 7 4]
(BEEEES 1, 8 ZHBRAM) 1Y Ser K FREAGA B &M=
X (P<0.05, P<0.01), SIE#ALLE, BRI
(1) TGF-B1 /K F-FHm A B EMERE XL (P<0.01); 5§
PEARIZH g, —HXUIRA . DUBRZE B 45 e LA
2 (FCLESE 7. 8 4BRAM) 1Y TGF-B1 /KFFEARAT
BEMEE L (P<0.05, P<0.01), SIEHHLL
B, BV UA KT A R L (P <
0.01); SHRIZ R, —HORUIRL . DUk )7
BlC LA (BT LSS 4 4BRAE) ) UA KPR
A EEE L (P<0.05, P<0.01), 5IEW4LL
B, BV TP K- FEARA B L (P <
0.01); SHRIZ Ry, —HRUIRL . DUk 87
Bl (BT LRSS 2 ZHBRAN) /9 TP KT8
HREMEZEN (P<0.05, P<0.01),
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F4 MEkEFEFX DN KBRHIZGREHE (1, x+5, n=6)

Tab.4 Pharmacodynamic data of SJP in DN rats ( I , x+s, n=6)

451 BUN/(mmol-L.°")  E#8%( x107%)  FBG/(mmol-L~!) VEGF/(pg-mL~") B /INBR R JRC AR E/ um
124 7.2£0.8™ 5.38£0.46 23.1+£5.0" 21.9+7.9* 0.3182+0.040 0
2 2 6.6+2.3™ 5.54 +1.12 23.6 £5.5* 24.2 £11.6™ 0.286 1 £0.034 8
321 6.9+1.4™ 5.59£0.53" 22.6 £5.6" 23.4£5.3™ 0.2596 £0.037 7~
44 6.5+1.3™ 6.40 +2.42 24.5+£3.2% 23.2+8.6™ 0.2829 +0.0309
54 57«1.5" 5.79 £0. 60 22.5+£2.9% 32.5+14.1" 0.2697 £0.034 5*°
6 2 7.4£1.4™ 5.91 +£0.97 21.4£2.0™ 36.4£11.1" 0.282 8 +0.031 7
7TH 10.2+0.9"° 5.85+0.57 24.7 £4. 47 37.1+15.2 0.270 7 £0.037 3
8 21 9.3+3.0 5.57 £0.96 22.8+2.6™ 43.3 £27.7 0.294 7 £0.023 4

ZHRUIRE 3.6+0.8™ 5.35£0.52" 26.4£2.0™ 12.4 £1.8™ 0.259 2 £0.021 3*
EHA 3.4+0.6 2.47 +0. 14 5.3+0.7 14.3+£2.3 0.1810+0.026 3
RERIL] 11.3+0.844 6.45 +0. 8344 32.0+1.544 54.4 +3.244 0.293 5+0.038 044

TE: SIEW AL IR, A4 P <0. 01 GBI A, * P <0.05, ™ P <0.01

x5 HKRZEHRFI DN XKEMAREHIE (I, xxs5, n=6)
Tab.5 Pharmacodynamic data of SJP in DN rats (I, x+s, n=6)

21 1) Ser/ ((pmol -1 71) TGF-B1/(mg-mL"") UA/(umol-L~1) TP/(g-L"')
14 198.7 £22.0 73.3+13.7* 193.6 £63.8 " 61.4+7.2"
24 130.5 £65.6 70.6 +21.4* 233.6 +97.4" 66.3 =15. 4
34 171.5 £34.5* 78.3 £11.3 ™ 229.8 £57.2* 59.8 +4.8 "
44 140.8 £29.0 ** 77.3+14.7" 241.9 +151. 4 58.9 +4.1*
54 139.1 +35.8 ™ 76.8 £2.5* 199.7 £52.0* 59.6+3.9*
64 160. 1 +25.1* 86.9+8.2" 237.5+92.8" 60.5+3.8"
74 170.4 +6.8* 80.7 £29.2 143.3 +33.9* 63.8 +5.1™
8 41 194.6 +26. 1 78.3 +18.5 172.0 £24. 4" 61.2+8.9"
b 113.7 £31.0™ 62.2+2.3™ 146.2 £19. 4™ 60.3 £2.4"
IEH A 103.5 +31.3 58.1+4.7 119.9 £39.6 65.0+2.0
[V 222.8 +35.244 97.1+5.044 410.4 +151. 144 52.9 £2. 144

A GIEFALHE, A4 P <0.01; SBIRA LEL, © P <0.05, ™ P<0.01

3.2 Emaad EWH (principal compo-
nents analysis, PCA) JEilid R4 H K LN E
AR R AR —Fh 2 ooge it ik, B
MIFRPRRAE FIZE G ORI Z R R, X 2ess
B Ja 198 Bt 2 v DUAR SR IOk 2 48 b5 19 32 K
SRV KL, SR PCA HERE R 4 ~ 5 HEA AU
P, BEAE A BT AT 0SB DR R 1) D DR 252 B
D5 AR B C e KA IRLE . i TR 25580
Bl A BN BEH s, ALEERAIE Y
ARG PR AL R 3T R AT O i AL B, LASR R
B AT L PRI R, 38 5 ) 3 A3 (8 7 28 DRk T
e, 4 R 3 W1 B AE DD AR o AL A8 6 5 i) 0 7
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Fig. 3 PCA scores of standardized pharmacodynamics data of SJP ( Orange Canvas software, 11 groups, 66 samples)
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Preventive and therapeutic mechanism of the herbal pair, Scutellariae Radix and
Coptidis Rhizoma on dementia-like mice induced by D-galactose

ZHANG Chang-hua',  LIU Tong-tong',  DENG Ke-zhong',  CHEN Ying-chong®,  LIN Gui-bing',

YE He-ping’,  TU Xiu-ying',  SHENG Jun-qing"*
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tional Chinese Medicine, Jiangxi University of TCM, Nanchang 330004, China; 3. School of Life Sciences, Jiangxi University of TCM, Nanchang
330004, China; 4. School of Life Sciences, Nanchang University, Nanchang 330031, China. )

ABSTRACT: AIM To investigate the preventive effects of herbal pair, Scutellariae Radix and Coptidis Rhizoma
(SC), on Alzheimer’s disease ( AD), and its mechanism of action. METHODS Dementia mice induced by 8-
week s. i. d subcutaneous injection of D- galactose (100 mg/kg) , were simultaneously given respective, intragas-

tric administration of SC crude drug at doses of 5, 10, 20 g/kg, or piracetam support at 0. 75 g/kg, and isometri-
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