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Effect of serum of Bushen Huoxue prescription (%p 5 i& 7 ) on rabbit with intervertebral disc motion segments in
vitro culture ZHAN Jia-wen ,ZHU Li-guo ,FENG Min-shan ,WANG Shang-quan ,and ZHANG Ping. The Second Department
of Spinal , W angjing Hospital of China A cademy of Chinese Medical Sciences ,Beijing 100102, China

ABSTRACT Objective: To compare effect of serum of Bushen Huoxue prescription (M 3§ M. 75 ) on rabbit with interver-
tebral disc motion segments in vitro culture Methods : Twenty-four New Zealand white rabbits aged from 4 to 6 months and
weighted from 2.5 to 3 kg were divided into medicated group and control group,7 in each group. Rabbits were excuted under
condition of asepsis,28 spinal motion segments were taken out in each group,and segments were loaded in spinal motion seg-
ments in vitro and cultured in culture apparatus. Nutrient solution of medicated group contain 10% serum of Bushen Huoxue
prescription  (#M'& 3% 1. 77 ) ,and 10% blank serum in control group. Seven discs between two groups were taken out and ob-
served by histomorphology , proteoglycan PAS/AB stining, collagen Il immunohistochemical staining, AGG, Col2al by PCR test
before culture and on the 3th,7th and 14th day after culture. Results: Histomorphology results showed the formation of medi-
cated group was better than that of control group at 1 week after culture. PAB/AB test results showed content of poteoglycan
between two groups were decreased. Imunohistochemical results showed content of collagen Il in medicated group were obvi-
ously increased than that of control group at 3 days,but decreased obviously at 1 week than that of control group. PCR results
showed expression of Agg in medicated group was obviously decreased than that of control group,but no statistical significance
between two groups on the 7 th and 14 th day. Expression of Col2al between two groups at 3 days were increased , and medicat-
ed group increased obviously more,while there were no significant difference between two groups. Conclusion:Serum of
Bushen Huoxue prescription  (#p' {5 Ifil 77 ) could delay intervertebral disc degeneration at short time for it is relate with im-
proving circulation, inhibiting inflammatory , regulating extracellular matrix, so the prescription plays an important role in early

prevention and treatment for intervertebral disc degeneration.
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Fig.1 HE staining of intervertebral disc on sagittal section between medicated and control group
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1a. Formation of fresh sample of intervertebral disc showed cell and substrate were riched

in nucleus pulposus, distributed evenly ,fiber ring level was clear,and had clear boundaries with nu-

cleus pulposus

1b. Formation of intervertebral disc at 3 days showed complete

1c. Formation of intervertebral disc at 7 days showed cell of nucleus

pulposus was slightly distributed , break off fiber ring with complete formation  1d. Formation of intervertebral disc at 14 days showed cell of nucleus pul-

posus was obviously decreased ,nucleus pulposus seprated  1e. Formation of intervertebral disc at 14 days in control group showed complete

1f. Forma-

tion of intervertebral disc at 7 days in control group showed cell of nucleus pulposus was obviously decreased , break off fiber ring obviously and occurred

injury

1g. Formation of intervertebral disc at 14 days in control group showed dissociation of central organizational structure obviously
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Tab.1 Primer sequence of target and reference genes
SRR 7B ElE 2]l PRI /N /bp
GAPDH tuzi-GAPDH-F CGAGACACGATGGTGAAGGT
tuzi-GAPDH-R ATGTAGTGGAGGTCAATGAATGG
Tu—-Col2al Tu-Col2al-F ATGGCGGCTTCCACTTCA 92
Tu-Col2al-R CTCAGTGGACAGCAGGCG
Tu-Agg Tu-Agg-F TTACCACCTACCCTTCACCTG 90
Tu-Zgg-R TTCTTCTGTCCAAAGGTCCTG
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Fig.2 PAS/AB staining of proteoglycans of nucleus pulposus in intervertebral disc between medi-
cated and control group (x200) 2a. PAS/AB staining of fresh sample of intervertebral disc showed
light blue,surround of cell showed blue indicated proteoglycan 2b. Medicated group cultured at
3 days showed deep blue around the cell ~ 2¢. Medicated group cultured at 7 days showed staining of proteoglycan decreased 2d. Medicated group cul-
tured at 14 days showed cell of nucleus pulposus decreased obviously,staining of proteoglycan decreased 2e. Control group cultured at 3 days showed
color of staining decrease around the cell ~ 2f. Control group cultured at 7 days showed cell of nucleus pulposus distributed unevenly,and degree of stain-

ing decreased  2g. Control group cultured at 14 days showed the number of cell decreased
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Fig.3 Type Il collagen immunohistochemical staining of proteoglycans of nucleus pulposus in inter-
> vertebral disc between medicated and control group (x400)  3a. Fresh sample of intervertebral disc
@ “ could seen brown at extracellular matrix of nucleus pulposus  3b. Medicated group cultured at 3
days showed degree of staining obviously increased ~ 3c. Medicated group cultured at 7 days showed
degree of staining decreased  3d. Medicated group cultured at 14 days showed content of type Il collagen decreased ~ 3e. Control group cultured at 3 days
showed degree of staining obviously increased  3f. Control group cultured at 7 days showed degree of staining decreased = 3g. Control group cultured at 14

days showed content of type Il collagen decreased and similar with medicated group
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®2 AEMEAmAEZANIEREREHANFERE
SBEE (vts)
Tab.2 Type I collagen immunohistochemical staining

degree between two groups at different time points (x+s)

x3 TEMBEZFAAEZN Agg ERENRAEN IR

(xxs)
Tab.3 Expression of Agg in nucleus pulposus between two

groups at different time points (x+s)

FRF i) X R 2 EEE S i) X IR 2 EEE

i} 43.75+7.05 50.74+9.74 il 0.973+0.037 0.960+0.043

3R 61.54+5.91" 83.99+9.86™" 3K 0.053+0.006" 0.136+0.010""
NN 22.97+5.037 33.28+7.255%M TR 0.007+0.001" 0.005+0.001 =
%14 K 30.4322.13%51 32.9626.09" %1215 14 K 0.027+0.0055 0.009+0.002:510:1215
F{H 20.417 27.754 FA{a 1.903 1.276

P1{a 0.000 0.000 P{A 0.000 0.000
e Xt BRI R AT L, "t=17.798 , P =0.004 ;4=-21.449,P=0.001; T 5 BT R AT L 4, 1=0.920, P=0.000;"¢=0.972,P=0.000 ;=

“1=-13.317,P=0.025, 5 24 413 J= Hi lL 4%, *1=33.253, P=0.000; 1=
17.467,P=0.0011;*1=17.787,P=0.005., 5% M4l 3 d H#,"1=50.720,
P=0.000;*1=51.040,P=0.000, 5 & 25241 3 d L ,*=39.247,P=0.000;
“%=31.116,P=0.000, Xf {41 14 d 15 7 d HL4z,"1=8.131,P=0.149; & 2
41 14d 5 7d HE,"=0.320,P=0.961, &2y4l 5% 4l 3d g,
B1=-39.247,P=0.000; & 25 41 5% R4 7 d A, " 1=-2.782,P=0.054;
FU I 14 d LA, " 1=-17.787,P=0.144

Note : Compared with control group before culture,*t=17.798,P=0.004;
% ==21.449,P =0.001;% =-13.317,P =0.025. compared with medical
group before culture,*s =33.253,P =0.000;*; =17.467,P =0.0011;*: =
17.787,P=0.005. compared with control group at 3 days,“t=50.720,P=
0.000;%+=51.040,P=0.000. compared with medical group at 3 days,*“t=
39.247,P=0.000;"%=31.116 ,P=0.000. compared with 14 days and 7 days
in control group,""1=8.131,P=0.149 ; compared with 14 days and 7 days in
medical group,** =0.320,P =0.961 ;compared with control group and
medical group at 3 days,"* =—39.247,P=0.000; compared with control
group and medical group at 7 days,"*%=-2.782,P=0.054;compared with
control group and medical group at 7 days,"1=-17.787,P=0.144

285 R AN 2% 119 5 A REF TG 4% o 207 b ok
PUIAAS , 15 LG8 25 AR AR , 445 & REAE (] 8518 28 A5G PR
T 2 @ A HE s S R 1o
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EEZR A RN R AR R MR et &
20 M 39, AL DU SR 5 A i b
AR ITRT L R A v 2 B A i T D R SR AR R
F SRR mRNA B3R5, T VR I/ BN 2 1 A R
R AR KA A I A AL 08 5 R P Z AL
A6 W BAT VR LR B E T TR B 30 i A
FERE I AR T 1 2 U T 5 P2 K A B R 2
UIPEIE S N o N L SR 1N A3 S QD S
3 BE A AR 7 M (1] 28 1Y) L YCIAL A S BRI 36 1
HETE , s IR A ME R B9 8 97 i e dE L B
FRAE L SEE 2 AT A A 0] 485 P 3B A2 15 gl A R 3
& Y REE By 11 40 0 A/ e o 93 e A0 B 4 i 452 5 DA
T PR AP 515 R, BT AR GF BB 9 BRI AR 5 AR

0.947,P=0.000. 5 & 25 41 55 57 /i lL %% ,*1=0.824 , P=0.000;*t=0.954 , P=
0.000;%¢=0.958,P=0.000. 5%} &41 3 d % ,"1=0.053,P=0.009 ;"=
0.027,P=0.122, 5¢& 2541 3 d H4,*1=0.130,P=0.000;"%=0.1356 ,P=
0.000, X} FEZH 14 d 5 7 d Hed,"=0.026,P=0.129; & 2541 14d 5 7d
L #,*1=0.004,P=0.824 . & 2521 54 B 41 Lk %% ,*"=1.080,P=0.000;
4=-0.003,P=0.914;"t=0.032, P=0.143

Note : Compared with control group before culture,*t=0.920,P=0.000;*t=
0.972,P=0.000;"t=0.947,P=0.000. compared with medical group hefore
culture ,*=0.824, P=0.000; “*1=0.954 , P=0.000 ;“4=0.958 , P=0.000. com-
pared with control group at 3 days,“+=0.053, P=0.009 ;*4=0.027 , P=0.122.
compared with medical group at 3 days,*“+=0.130,P=0.000;"%=0.1356,
P=0.000. compared with 14 days and 7 days in control group,*'t=0.026,
P=0.129 ;compared with 14 days and 7 days in medical group,**%=0.004,
P=0.824 ;compared with control group and medical group,**=1.080,P=
0.000;*=-0.003,P=0.914;"t=0.032,P=0.143
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* 4FEMERHAEZA Col2al EFEEIRIZEN
e (xs)
Tab.4 Expression of Col2al gene in nucleus pulposus

between two groups at different time points (x+s)

I} i) IRl EEE

P i) 0.996+0.038 0.732++0.033
53K 1.195+0.040"" 2.260+0.132%"
NN 0.016+0.002>7 0.193+0.043%4
#5014 K 0.005+0.001 %! 0.024+0.01 36101215
F{a 14.020 168.864

Py 0.000 0.000

W SXFIRAR IR AT L, "1=-0.199 , P=0.000;%=0.979, P=0.000 ; ;=
0.991,P=0.000, 5% 24 41 55 77 1 L 4%, "¥=-1.528 , P=0.000;¢=0.538 ,
P=0.001;*4=0.707,P=0.000, 5%} 421 3 d b4, “1=1.178 ,P=0.000;*1=
1.189,P=0.000, 5 & 2541 3 d b4 ,*“1=2.067,P=0.000;"%=2.236,P=
0.000, X} B4 14 d 5 7 d o4 ,*"1=0.011,P=0.639; %2441 14d 5 7 d
e #5,=0.169,P=0.165, & 2541 5 % I8 4 H 4% "1 =-19.247,P=
0.000;"%=-13.354,P=0.000;""t=-7.096 , P=0.000

Note: Compared with control group before culture,*t=-0.199,P=0.000;
42=0.979,P=0.000;"=0.991,P=0.000 compared with medical group be-
fore culture,*#=—1.528 ,P=0.000;*¢=0.538 , P=0.001 ;*t=0.707 , P=0.000.
compared with control group at 3 days,”t=1.178,P=0.000;*=1.189,P=
0.000. compared with medical group at 3 days,*t=2.067,P=0.000;"% =
2.236,P=0.000. compared with 14 days and 7 days in control group,™'t=
0.011,P=0.639 ;compared with 14 days and 7 days in medical group,*%=
0.169,P=0.165; compared with control group and medical group,**=—
19.247,P=0.000;"%=-13.354, P=0.000 ;""+=-7.096, P=0.000
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