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Effect of protein and anthraquinone glucosides from Semen Cassiae
on hemorrheology of hyperlipidemic rats

LI Xu-e. YANG Shui-yun . ZHAO Wenming . GUO Bao-jiang
( Institute of Biological Technology of South China Normal University, Guangzhou Guangdong, 510631, China)

Abstract Object To study the effect of protein and anthraquinone glucosides from Semen
Cassiae on hemorrtheology of hyperlipidemic rats. Methods Rat hyperlipidemic model was pre-
pared by ig lipid emulsion. After oral administration of the protein 0. 25 or 1 mg /kg, the an—
thraquinone glucosides 5 or 20 mg/kg, and the protein 0. 25 mg /kg plus the anthraquinone gluco—
sides 5 mg/kg, the blood viscosity of high shear rate (1H), blood viscosity of low shear rate
(ML), reduced viscosity ( RV), plasma viscosity ("I P), platelet adhesion ratio (PAR), hematocrit
(HCT), and erythrocyte sedimentation rate ( ESR) of the hyperlipidemic rats were determined to
assess the effect of the said drugs on these hemorrheologic parameters. Results The protein 1
mg/kg and the anthraquinone glucosides 20 mg/kg, as well as the protein 0. 25 mg /kg plus the
anthraquinone glucosides 5 mg ’kg, could reduce the elevatedMH, ML, RV, MP, and PAR of hy—
perlipidemic rats (P < 0. 05). Conclusion Protein and anthraquinone glucosides from Semen Cas—
siae could decreaseMH, ML, RV, MP, and PAR of hyperlipidemic rats.
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Semen Cassiae from Cassia obtusifolia L. or C. decrease blood pressure and serum lipid[1~ 1, and
tora 1. was known to be of therapeutic valuein re— therefore attracted much public interest. In our
ducing fever, improving eyesight, nourishing in— previous study, protein and anthraquinone gluco—
testine and relaxing bowel. Over recent years, it sides from Semen Cassiae could lower the elevated
has been found that this drug is also effective to serum total cholesterol, triglyceride, and low den—
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sity lipoprotein of hyperlipidemic rat (P < 0. 05,
P <00,

orrheologic abnormality which acted as a promot-

Hyperlipidemia could result in hem-
ing factor, cause and worsen the pathological
change and clinical symptoms of hyper]ipidemia[4|.

Therefore, the aim of this study was to investigate
the effect of protein and anthraquinone glucosides
from Semen Cassiae on hemorrheology of hy perlipi-
demic rat.

1 Materials and Methods

. 1 Preparations of the protein and the an-
thraquinone glucosides the dried
and mature seed of C. obtusifolia L. was collected

Semen Cassiae,

from Anhui Province, PRCin autumn. Its identity
LI Yang-i, Depart—
ment of Pharmacy, Xi an Jaotong University. The
protein was extracted with buffer ( KFPO:/
NaOH, pH 8 0), then the extract was separated

was authenticated by Prof.

with ammonium sulfate fractionation. The pro-
tein, precipitated at 40 ~ 50 saturation of am-—
monium sulfate, was collected by centrifuge and
dialyzed with double distilled water for 48 hours.
The dialyzed protein was again centrifuged, and
the centrifugate was purified on Sephadex G-75
column in double distilled water. The eluate that
had an absorption peak at 280 nm was collected
and lyophilized to obtain the purified protein with a
content of 88 Mo .
anthraquinones were extracted from Semen Cassiae
with 90%

separated with chloroform. Anthraquinone gluco—

sides were precipitated with Pb* , and then Pb”

Anthraquinone glucosides and

ethanol, and the anthraquinones were

was removed by hydrogen sulfide and finally re-
crystallized. The content of anthraquinone gluco—
sides was 94. 8% .

1. 2 Reagents Duoxikang (mixture of eicosapen—
taenoic acid and docosahexaenoic acid) was pro-
duced by Zhejiang Hailisheng Pharmaceutical Fac—
tory (No. 980417). Tiamazole was a product of
Guangzhou Shigiao Pharmaceutical Factory (No.

980120) .

L. 3 Experimental rat model and treatment

SD rats, 200~ 240 g, were provided by Animal

Experimental Center, Xian Jaotong University

(Gradell , Certificate No. SX-05). Rats were di—
vided into eight groups ( Table 1). Every morning,
rats in group I  (control) were given solvent
which consisted of 10% polyoxyethylene (20) sor-
bitan monooleate+ 10% glycerine+ 800 distilled
water, and the rats in other seven groups were giv—
en lipid emulsion which consisted of 200 lard +

10% cholesterol + 2% sodium cholate + 0. 1%

thiamamle + 10% polyoxyethylene ( 20) sorbitan
distilled

water. Every afternoon rats in grouplll toVll were

monooleate + 1% glycerine + 47. 9

given drugs at different dosages as shown in
Table 1. This procedure lasted 15 days.

Table 1 Experimental groups and treatment

group diet and drug
I control (ig solvent, ip normal saline)
I hyperlipidemic model (ig LE, ip normal saline)

i positive drug contrl (ig LE ip duoxikang 5 mL/kg

v small dosage P (ig LE, ip P 0. 25 mg /kg)

\ large dosage P (ig LE, ip P 1 mg/kg)

VI small dosage AG (ig LE, ip AG 5 mg /kg)

Ul large dosage AG (ig LE, ip AG 20 mg /kg)

Vil small dosage B- small dosage AG (ig LE, ip P 0. 25
mg kgt AG Smg /kg)

LE lipid emulsion P protein AG anthrqauinoneglucosides
1.4 Experimental methods and statistical analy-
sis After the last treatment, the rats were fasted
for 12 h, and anesthetized with pentobarbital sodi—
um (30 mg /kg, ip), and then blood samples were
collected from carotid artery by intubation. The
NH (200 '), ML (40 s ') and RV were measured
with the LGHI tube-shaped spin blood viscometer
( Transducer Technology Development Co., Chi-
nese Academy of Sciences). The PAR was deter-
mined with 9103-3 platelet adhesiometer ( Trans-—
ducer Technology Development Co., Chinese A-
cademy of Sciences). The" P was determined with
a falling ball viscometer ( Huaxing High Technolo—
gy Co.), and the ESR and HCT were taken with
ESR and HCT reading board ( Huaxing High Tech-
nology Co.). Results were expressed as xt s, and
statistical analysis was carried out using ¢—test.
2 Result

The changes of MH, ML, RV, MP, PAR,
ESR, and HCT in the eight groups were shown in
Table 2
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Table 2 Changes in hemorrheologic parameters (x= s, n= 10)
MH ML RV np PAR HCT ESR
group
(mPa” s) (mPa° s) (mPa” s) (mPa° s) (%) (%) (mm /h)
I 3.7H 009" 9.3t 1.97 ° 6.2H 223" 2.85-0.60 * 20. 36 6. 50 45. 00t 3.90 1.63+ 1. 54
1I 6. 00t 1. 26 15. 19+ 3.07 11. 76t 3. 29 4.26t 0.90 26. 76= 6. 43 45. 30t 3.89 2. 60t 2. 40
I 4. 04 1. 08 * 9.08+ 2.22 * 7.72£ 229 % 3.29+ 0.75 18 20t 8 19 44,80t 5. 40 1.60k 1. 70
v 4. 89t 1. 59 12. 13+ 3.59 8 74+ 2. 88 3.60t 1.06 19. 2 6. 72 44,21 6.51 1.90k 1. 80
\ 4. 48t 1. 22 11.26E 3.38 7332 60 3.32£ 0.82 17.62£ 7.79  46.19E 5.06  1.30k 0. 90
VI 549 1. 23 12.95F 3.05 9. 65- 2. 47 4.00t 0. 81 19. 19+ 7. 20° 44.25F 6.67 1.99t 1 58
VI 4. 44+ 1. 45 11. 34+ 3.29 7. 93 2 41 3.36E 0.93 20. 26 6. 70° 43.85F 5.84 1.60F 1 10
Vi 4. 46+ 1. 54 10. 83+ 4.05 8 02- 426  3.35- 1.05 17. 48+ 3. 70 45.10t 4.30  1.30t L 00
"P<0.05"" P<0 .01 vsgroupll
Compared with control group (I ), MTH, 1L, It has been reported that Semen Cassiae has

RV, MP, and PAR of hyperlipidemic model group
(II') were significantly increased (P <0.05, P <
0.01), group with duoxikang (IIl) could lower the
above raised indexes (P < 0. 05, P < (0. 01). This
manifested that the hyperlipidemic model of rat
was successfully established by ig lipid emulsion
for 15 d.

Results showed that the protein 1 mg /kg
(V).
(VI'), and the protein 0.25 mg/kg plus an—

the anthraquinone glucosides 20 mg /kg

thraquinone glucosides 5 mg/kg (VI ) could de-
crease MH, ML, RV and MP of the hyperlipidemic
rats (P < 0. 05); but neither protein 0. 25 mg /kg
(IV'), nor the anthraquinone glucosides 5 mg /kg
(VI') showed any effect (P> 0. 05). The protein 0.
25 (V) and 1 mg/kg (V ), the anthraquinone glu-
cosides (VI) 5and 20 mg /kg (VI ), and the protein
0. 25 mg /kg plus the anthraquinone glucosides 5
mg/kg (V) could lower PAR of the hyperlipidem—
ic rats (P <0.05), but could not lower ESR and
HCT of the hyperlipidemic rats (P> 0. 05).
3 Discussion

Clinical study indicated that a kind of tea made
from Semen Cassiae could lower serum lipid[l]- In
our previous study, we found that protein and an—
thraquinone glucosides from Semen Cassiae could
lower serum lipid of hyperlipidemic rats. The re—
sults of the present study showed that they could
also lower the elevated H, ML, RV," P, and PAR
of hyperlipidemic rats. Therefore, protein and an—
thraquinone glucosides from Semen Cassiae are not
only beneficial to hyperlipidemia, but also benefi-

cial to hemorrheologic disorders.

eyesight4mproving function and can be used to
cure many kinds of eye diseases'”. The severity of
diabetic retinopathy was positively correlated with
total cholesterol and low density lipoproteinm.
One of the main pathogenesis of retinal vein occlu-
sion was due to abnormalities of hemorrheologym,
and the raised blood viscosity and the change of

platelet activity played an important role as the

]

: 17,8 . .
chief culpnt[ - Protein and anthraquinone gluco-

sides from Semen Cassiae could lower total choles—
terol, low density lipoprotein, blood viscosity, and
platelet adhesion ratio, thus they were useful for
treating diabetic retinopathy and retinal vein occlu—
sion. This might, in part at least, account for the
improvement of eyesight by Semen Cassiae.
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