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Abstract

The effects of Hachimi-jio-gan (Ba-Wei-Di-Huang-Wan) on the proteinuria, renal function and urinary excretion

of nitric oxide were investigated in streptozotocin-induced diabetic nephropathic rats. In the diabetic rat model, uri-

nary albumine excretion was higher, while urinary nitric oxide excretion was lower, compared to each in non-diabetic

Sprague-Dawley rats. Administration of 0.8% Hachimi-jio-gan in the diet for 16 weeks to the diabetic rats resulted

in decreasing urinary albumine excretion and increasing urinary nitric oxide excretion. Furthermore, the treatment

decreased creatinine clearance and the ratio of renal glomerular tuft to Bowman's areas; the increments of which

suggest glomerular pressure increase. These results suggested that Hachimi-jio-gan possesses renal protective activity,

and may be an effective remedy for the treatment of early-stage of diabetic nephropathy and the suppression of its

progression.
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Table 1 Compositions of the crude drugs that
constitute Hachimi-jio-gan (TJ-7)

Constituent Japanese name ratio
Rchmanniae Radix Jio 6.0
Comi Fructus Sanshuyu 3.0
Dioscoreae Rhizoma Sanyaku 3.0
Alismatis Rhizoma Takusha 3.0
Hoelen Bukuryo 3.0
Moutan Cortex Botampi 2.5
Cinnamomi Cortex Keihi 1.0
Aconiti Tuber Bushi 0.5

NS LIER L 7o, ZERERFMYE (fasting blood glucose:
FBG) # 300 mg/dl L E% STZHERERKS v + & L
THEHL 72,

(2 BEEF KAty L5 Lot s /AR
A (TI-T) 3, s, (LZEEE, L, g, B’
FHEE, M, WTFRESEEoFE Tk s hcTEE
F2AKTH 5 (Table D, EERAEKO PEHENE,
75g/H (R +2AK40g/HEH) Thb, IDE
BI+2KE08%DEECRULEZ 4 BB /13 16
B EEERC CENES L,

Hik

(D BER Wi, 6BEILHSY L, kbbb,
FEREIRKF 7 v b (EEE) B (8D, n=10), STZHH
HERBE 7 » F B (SD+DM, n=10), STZHERERKE T »
N ABRHIE RSB (SD+DM+TJ-7, n=10) @ 3 #ic
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Nitrite Colorimetric Assay Kit (Cayman Chemical Co.,
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iy sy (Alb) BEHEEART L, KEICTHEL
foo F7z, Jaffe B ik bRp s L7y F=v (Cr) 8
ZREL, svT7F=r 70735 v (Cor)/ HEHD
BHiicHV o, MEEE D &3, EERIE (FBG) 4,
Mz v7F = (s-Cr) EEAIE L 72,

(3) FEMEBBHRS RN L BRI, EE4EHN
BELICI0%t L= vERCTEEL, HELES
LU PAS HHEZITY, NFEHMEBICTESRKIC - 2R
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areas) B L U R — = vEEE (BW; Bowman's areas)
ZEHEIL 1D, ERCRERE K — < v EBEBEL (GT/
BW) %FEL 1,

4) HEEHLE  2hThoRIEERIL, FEEL
RHERZE (mean = SE) TH L 7o, BRI O L& 1Z one-
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Table I Laboratory data

FBG Body weight Cer/BW
(mg/dl) (g) (ml/min/kg)
<4weeks>
SD (n=5) 12815.50** 2824 77+ 3.78£0.30%*
SD+DM (n=5) 385£14.7 236£7.48 5421048
SD+DM+TJ-7 (n=5) 387£9.78 237£3.58 5.4470.86
<l6weeks>
SD (n=5) 119+2.72%% 39213.79%* 3.860.70**
SD+DM (n=5) 404+8.03 22114.46 6.33+1.34
SD+DM+TJ-7 (n=5) 3811 13.4%% 25013.06%* 5791+ 1.53%%

Results are means+S.E.

**p<0.01 vs SD+DM

SD: untreated Sprague Dawley rat

SD+DM: streptozotocin induced diabetic rat

SD+DM+T1I-7: streptozotocin induced diabetic rat administrated with Hachimi-jio-gan (TJ-7)

FBG: fasting blood glucose
Cecr: creatinine clearance
BW: body weight
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Fig. 1 Alteration of urinary albumin excretion during the administra-
tion with 0.8% Hachimi-jio-gan in the diet.
At week 4 and week 16 of administration period, urine samples were
collected for 24 hours from all animals in an individual metabolic
cage without food. Amounts of albumin in the urine samples were
measured by the method of Jaffe.
Each value represents the mean = S.E. of five rats.
SD : untreated Spregue Dawley rat
SD+DM : streptozotocin induced diabetic rat
SD+DM+TI-7 : streptozotocin induced diabetic rat administrated
with Hachimi-jio-gan (TJ-7)
*p<0.05 compared with SD + DM
**p<0.01 compared with SD + DM
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Fig. 2 Alteration of urinary NOx excretion during the administration
with 0.8% Hachimi-jio-gan in the diet.
At week 4 and week 16 of administration period, urine samples were
collected for 24 hours from all animals in an individual metabolic
cage without food. Amounts of nitrate (NO3") and nitrite (NO2") in
the urine samples were measured using with colorimetric assay kit
(Cayman Chemical Co., MI, USA).
Each value represents the mean = S.E. of five rats.
SD : untreated Spregue Dawley rat
SD+DM : streptozotocin induced diabetic rat
SD+DM+TI-7 : streptozotocin induced diabetic rat administrated
with Hachimi-jio-gan (TJ-7)
*p<0.05 as compared with SD + DM
**p<0.01 as compared with SD + DM

+2.6ml) IIEMERREE (488 ; 8.220.7Tml, 16:8H
42+ 1dmD) icth<EEICEML s (&b,

p<0.0), #ERE S v b ONARMBEAREE (480 ;
28.8+2.4ml, 16:8H ; 91.0£3.3ml) L IEHRSEH ORI
BEBERED LNz, RBT7T V73 vHEERE,
FEPRI 7 v b TRE SRR L T, 16EH
2B B\ E AR5 (246+0.11mg/day/kgBW)
T IERSHEREEE (2.90%£0.12mg/day/kgBW) itk
NEBEICET L (<005, Fig. Do F7z, Ko NOx
O 1 BEEME IR Fig. 2R $ L5, 4 BHDIERSHE

Table III Measurement of glomerular tuft and Bowman’s areas by light microscopy

BW GT GT/BW
(X 1000 £ m?) (X1000 £ m?) (%)

<4weeks>
SD (n=5) 9.04+0.30% 7.15£0.26* 78.79+0.65%
SD+DM (n=5) 10.17£0.17 8.48%0.14 83.41%0.72
SD+DM+TJ-7 (0=5) 10.02£0.24 8.25+0.20 82.40£0.74

<16weeks>
SD (n=5) 8.60£0.22* 6.921+0.19% 80.50£0.91**
SD+DM (n=5) 10.41£0.10 8.57%0.10 83.13£0.48
SD+DM+TJ-7 (n=5) 7.6410.15*% 80.08 £0.82*

Resuts are means = S.E.

*p<0.01 vs SD+DM

**p<0.05 vs SD+DM

SD: untreated Sprague Dawley rat

SD+DM: streptozotocin induced diabetic rat

9.5210.17*

SD+DM+TJ-7: streptozotocin induced diabetic rat administrated with Hachimi-jio-gan (TJ-7)

BW: Bowman’s areas
GT: glomerular tuft areas
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