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Effects of supplementary Sijunzi decoction on blood physiological and
biochemical indexes and digestive and absorptive functions of
splenic asthenia canines
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Abstract: [Objective] The present study was conducted to investigate the effects of supplementary Si-
junzi decoction on some indexes as well as digestive and absorptive functions of splenic asthenia canines,
and to provide reference for clinial care of splenic asthenia canines. [Method)] Twenty-four one-year-old

beagles were selected and randomly divided into four groups with six per group. The four groups were con-
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trol group, splenic asthenia group, natural recovery group and supplementary Sijunzi decoction recovery
group,respectively. The canines in control group were fed on a basal diet,and those in the other three
groups were fed on a basal diet with 6 ml/kg decoction per day at morning and afternoon to establish
spleen deficiency model. After the model was developed,the canines in splenic asthenia group were dissec-
ted for collecting samples,those in natural recovery group were fed a basal diet,while those in supplemen-
tary Sijunzi decoction recovery group were fed on a basal diet with 1 mL per 50 g supplementary Sijunzi de-
coction. On days 0,7 and 14,blood samples were taken to measure blood routine indexes (white blood cell
(WBC) count, lymphocyte (LYM) count, neutrophilicgranulocyte (Gran) count, red blood cell (RBC)
count, hemoglobin (HGB) content,erythrocyte (HCT) and platelets (PLT) count),and sera were separa-
ted to measure biochemical indexes (activities of alanine aminotransferase ( ALT) and aspartate amin-
otransferase (AST),and contents of total protein (TP),albumin (ALB),blood glucose (GLU) and total
bilirubin (TBIL)) and D-xylose content. On day 14,all canines were dissected for collecting small intestine
and pancreas tissues to observe morphology and detect pancreatic digestive enzyme activities. [Result] On
day 7,the spleen deficiency syndrome was observed in tested canines,indicating that the spleen deficiency
model was successfully developed. On day 0, there was no significant difference in all indicators among
groups. On day 7,body weight of splenic asthenia canines was extremely significantly decreased compared
with the canines in control group (P<C0. 01). WBC count, LYM count,serum TP content and activities of
lipase,amylase and trypsin in pancrease were significantly decreased (P<C0. 05),RBC count, HGB content,
HCT and contents of ALB,GLU and D-xylose in serum were extremely significantly decreased (P<C0.01),
AST activities were significantly increased (P<C0. 05),and TBIL content was extremely significantly in-
creased (P<C0. 01). Structural damage and cell necrosis of villus in small intestines were occurred in the
splenic asthenia group by scanning electron microscope. On day 14, all indexes of the splenic asthenia ca-
nines recovered to the control group level after treatment by supplementary Sijunzi decoction. [Conclusion])
Supplementary Sijunzi decoction can improve blood physiological and biochemical indexes as well as diges-
tive and absorptive capacity,and have significant effects on treating splenic asthenia canines.

Key words: splenasthenic syndrome;supplementary Sijunzi decoction;physiological and biochemical in-
dexes;digestive and absorptive capacity;canines
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Table 1 Effects of supplementary Sijunzi decoction on body weight in splenic asthenia canines kg/ H
205 By 1] /d Time
Group 0 7 14
X} I8 2H Control group 10.933+1.129 a 10. 66240, 237 aA 10. 65041, 277 aA
JIft g H Splenic asthenia group 10.867+1.069 a 9.222+0. 893 bB
14 4k % & 2 Natural recovery group 10.53341.186 a 9.260+0.167 bB 9.42240. 377 bA
3 Y7 Mk 4 ¢
Ik PO T R 5 AL 10.550+0. 672 a 9.23040. 158 bB 10.178+1. 003 abA

Supplementary Sijunzi decoction recovery group
T« 7 GRS br AN R /NG B 3R 22 53 W3 (P<<0. 05) B AN RS - B 7R 22 Sl B8 35 (P<0. 01) . R 4. K 5 7],
Note: Different lowercase letters in each row mean significant difference (P<C0. 05) ,and different capital letters mean significant difference

(P<C0.01). The same for Table 4 and 5.
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Table 2 Effects of supplementary Sijunzi decoction on physiological blood routine indexes in splenic asthenia canines

\ 2 %/ T B 40 i K/ ep Pz 20 i £/ L1 %/
2H 5 .
(jJi?uJ H?;‘Ii?n/ed (107 « L™ (107 « L™ 1) (107 « L™ (102 « L71)
Froup WBC count LYM count Gran count RBC count
0 11.50+1.441 a 1.934+0.683 a 7.954+0.281 a 6.631+0.764 a
*f B2 Control group 7 11.20+1.931 aA 1.83£0. 320 aA 7.9040.506 a 6.8840.660 aA
14 11.204+0. 647 aA 1.98+0.407 aA 7.874+1.823 a 6.7640. 841 aA
0 11.60+1.622 a 1.8540.683 a 7.85+0.784 a 6.3341.075 a
J¥LKE 2 Splenic asthenia group 7 9.82+0.538 bA 1.03+0. 441 bA 8.7240.747 a 5.6140.315 bB
R A 0 11.30+2.402 a 1.9840.467 a 7.67+0.737 a 6.244+0.396 a
b=
F AR S AL 7 9.82+0.631 bA 0.974+0.333 bA 8.7340.625 a 5.64+0.492 bB
Natural recovery group -
14 10.50+0. 249 bA 1.3040. 434 bA 8.35+0.829 a 6.1640. 964 bA
I DU T % 5 4 0 11.30+2.402 a 2.07+0.622 a 7.83+0.723 a 6.13+1.124 a
Supplementary Sijunzi decoc- 7 9.80%+0.735 bA 0.95+0. 351 bA 8.58+0.850 a 5.637+0.409 bB
tion recovery group 14 10.90+0. 392 abA 1.7740. 497 abA 8.05+0.513 a 6.41+1.218 abA
51 WE/d mLER/ (g LD LM ERY Y0 af/hBER/ (100 - L)
Group Time HGB HCT PLT
0 140.83415.690 a 44,5044.541 a 286+36.74 a
%f 4 Control group 7 141.17411. 374 aA 44.5541.933 aA 286+32.75 a
14 142.67410.558 aA 44,9543.520 aA 268+50.70 a
0 146.67419. 755 a 45.437+6.340 a 294427.98 a
JiLRE 2 Splenic asthenia group 7 120.3343. 830 bB 36.8343.545 bB 276+37.48 a
0 143.17411.374 a 44,8044, 260 a 280429.08 a
R 4
HATRIL AL 7 119.0043.578 bB 35.7742.913 bB 282426.45 a
Natural recovery group
14 131.3347.367 bA 40.3343. 141 bA 281+87.50 a
Ik DU 37 Wk 5 4 0 143.67418.184 a 44, 65+6.247 a 282+41.42 a
Supplementary Sijunzi decoc- 7 119.6747.659 bB 36.00+2.757 bB 2904+23.72 a
tion recovery group 14 137.6744.412 abA 42.5043.082 abA 274438.00 a

T« A [ Ak B R) — I (B] A VL B S AR AN W) /N B 52 B 3R 7R 22 53 3 (P<<0. 05) WA RS F B R 22 e B3 (P<<0.01) . K 3 A,
Note: Different small letters mean significant difference (P<C0.05) among treatments, and different capital letters mean significant differ-

ence (P<C0.01). The same for Table 3.
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Table 3 Effects of supplementary Sijunzi decoction on serum biochemical indexes in splenic asthenia canines
. N IR A L% PNRESEN &8 BEn/
2H 5 N "
(fo”uj EJT'liéd Flg/ (UL HRE/(U-L° D (g+L°H
P ALT AST TP
0 35.450+3.244 a 31.240+3.145 a 61.74+5.564 a
*f 84 Control group 7 35.133+3.615 a 30.500+2. 100 bA 62.18£5.352 aA
14 34.317+3.293 a 29.233+2.847 a 60.53+1.033 a
0 37.883+4.854 a 32.617+3.638 a 62.25+3.802 a
B9 % 2H Splenic asthenia group 7 34.584+2.910 a 35.365+6.011 aA 56.80+3.056 bA
e ¢ 0 33.933+5.611 a 30.5004+1.426 a 41.0043.162 a
.
F AR S AL 7 34,.917+2.901 a 36.217+3.873 aA 57.47+2.607 bA
Natural recovery group
14 33.433+3.189 a 31.167+2.988 a 38.67+3.445 a
I DU 7 K 2 0 38.933+5.676 a 30.7004+2.479 a 40,3342.251 a
Supplementary Sijunzi decoction 7 34,.950+6.376 a 36.583+3.602 aA 57.0041.566 bA
recovery group 14 35.383+1.373 a 33.067+5.086 a 39.6742.658 a
2H 51 i i) /d H&EH/ (g LD I/ (mmol « L™1) JHZ1 %/ (umol « L™1)
Group Time ALB GLU TBIL
0 41.6043. 647 a 5.194+0.787 a 8.1284+0.221 a
*f &2 Control group 7 40,334+2.422 aA 5.00£0.579 aA 8.17240. 889 bB
14 40.6741.966 a 4.58+0.444 a 8.217=+0.090 bB
0 41.0043.098 a 5.334+0.428 a 8.19540.495 a
M 2 Splenic asthenia group 7 36.334+1.211 bB 3.5344. 464 bB 8.89040. 124 aA
Ry 0 41.0043.162 a 5.4440.563 a 8.200+0.510 a
FATR AL 7 36.174+0.983 bB 3.61+0.644 bB 8.868+0. 181 aA
Natural recovery group
14 38.6743.445 a 3.93+0.179 a 8.55540. 141 aA
I DU T % 8 4 0 40.334+2.251 a 5.46+0.536 a 8.167+0.372 a
Supplementary Sijunzi decoction 7 36.33+0.816 bB 3.63+0.362 bB 8.833+0.099 aA
recovery group 14 39.67£2.658 a 4,38%+1.196 a 8.408=£0.117 aAB
2.5 MKEEFHNEERDFER DRESEN PRIZZH IR 9 & + 7 R 52 20 B B 2 IR T 0 BR A
w1 (P<<0.01), 5 14 5 10k DU F 10 52 41 15 6 0
R4l J0. 55 0 R, AHR B MEF D-RKE A EREZER(P>0.05), BRIKE A BFH
TERESYWAREZFEP>0.05:5 7 KEEH. AL KTFXIRAP<0.05),

x4 MHEEEFHANBERDFF D-RIESENZMN

Table 4 Effects of supplementary Sijunzi decoction on serum D-xylose contents splenic asthenia canines

mmol/L

4151

If ] /d Time

Group

0

7 14

Xt #84 Control group

ML 2 Splenic asthenia group

E 2R ¥k &2 4 Natural recovery group
Jnek UAE FH IS A

Supplementary Sijunzi decoction recovery group

0.830%0.295 a
0.840%0.333 a
0.84120.448 a

0.88140.353 a

0.851£0.078 aA
0.390+0. 154 bB
0.40920. 246 bB

0.8440. 287 aA

0.53920.118 bA

0.398+0.054 bB 0.70320. 140 abA
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A. Control group;B. Splenic asthenia group;C. Natural recovery group;D. Supplementary Sijunzi decoction recovery group
Lm0 9 R /N 98B 1 52 0 (15000 <)
Fig. 1 Effects of supplementary Sijunzi decoction on small intestinal villus in splenic asthenia canines (15 000X )
B 2 o UE S SARNGM B RIAREE AREEA RS s B IR LR R i IR 222, H 1T P
QA B % N A W S 22 1 R B ZRORLATE S TE BT R AT IR s IR DU 11 R A2 4 A A R A O
W HBCR RS 5 VMR 2 LR A B 2L AN A R b, W AR R AT — AR

A. Control group;B. Splenic asthenia group;C. Natural recovery group;D. Supplementary Sijunzi decoction recovery group
B2 Ik a1 % IR K /0N i 4 i 2 B 20 % 5 A9 52 0 (15 000 X)
Fig. 2 Effects of supplementary Sijunzi decoction on small intestinal organelles and cell

connections in splenic asthenia canines(15 000X )
2.7 MBREEFAXMEEKXEREMEKTE BRI RE SRR R T XA (P <
A 0.05) . JWR VYA 7 1k 52 20 11 A 1 3% P 5 0 IR 2
HIZE 5 AT R LA BRI LR e ZRARFH(P>0.05),
RS MR E F A X R EE K FR AR L BB K T B R

Table 5 Effects of supplementary Sijunzi decoction on digestive enzyme activities in pancreas in

splenic asthenia canines U/mg
45 Group VEKS I Amylase e Wil Lipase [ Trypsin
X} B4l Control group 684.750+E212. 341 aA 522.967+187.392 aA 733.8794217. 984 aA
% 2 Splenic asthenia group 344.683+117.903 cA 237.067+151. 903 cA 326.063+53.092 cA
H 2R & 4 Natural recovery group 446, 1334127. 913 bcA 349.1174158. 996 bcA 440. 0734205, 145 cA
ﬂﬂ%@ﬁ%{ﬁ‘mﬁgﬂ . 594.117+50. 432 abA 466. 400456, 720 abA 671.4004174. 650 abA
Supplementary Sijunzi decoction recovery group
3 B AN S 2 R R JE 2k T SE MR
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