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Abstract
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Objective: To investigate the effect of Qingyi II formula on intestinal immune injury secondary to severe acute
pancreatitis in rats.

Methods: Fifty-six SD rats were randomly divided into sham operation group, SAP model group (SAP group),
SAP model plus Qingyi II formula treatment group (Qingyi II group), and SAP model plus positive drug control
group (glutamine group), with 8 rats in sham operation group and 24 rats each in the other groups. SAP model
was induced by retrograde injected 5% sodium taurocholate into the bile-pancreatic duct. After operation, rats
in Qingyi II group and glutamine group were subjected to gavage administration of Qingyi II formula (10 mL/kg,
once per 6 h) and glutamine (0.15 g/100 g, once per 6 h) respectively, while those in the other two groups were
given the same volume of normal saline instead in the same fashion. The specimen samples, except in sham
operation group that were harvested at 6 h after operation, were harvested at 6, 12 and 24 h after operation in all of
the other groups, with 8 rats in each time point. Then, the pathological changes in pancreatic and ileal tissues were
observed, the serum concentrations of IL-1 and IL-10 were determined by ELISA assay, the HMGB1 mRNA
expressions in the ileal tissues were detected by RT-PCR, and the apoptosis of CD3", CD4" and CD8'T cell
subsets in the Peyer’s patches of the ileum were measured by flow cytometry.

Results: Except in sham operation group, obvious and gradually aggravated pathological changes were seen in the
pancreatic and ileal tissues in all of the other groups, which were all milder in both treatment groups than those in
SAP group at each postoperative time point. Compared with sham operation group, the serum concentrations of
IL-1 and IL-10, and HMGB1 mRNA expressions in the ileal tissues were all significantly and increasingly elevated
in the remaining groups (all P<0.05), but the increasing amplitudes of IL-1 and IL-10 in both treatment groups
were milder than those in SAP group at each postoperative time point (all P<0.05); the apoptosis rates of CD3",
CD4" and CD8'T lymphocytes in the ileal tissues were all significantly increased in the remaining groups (all
P<0.05), which showed an ascending trend in SAP group while a descending trend in either treatment group,and
further, the apoptosis rates of these T lymphocytes in either treatment group were significantly lower than
those in SAP group at each time point (all P<0.0S). The difference in all above parameters showed no statistical
significance between the two treatment group at the same time points (all P>0.05).

Conclusion: Qingyi II formula can lessen the intestinal immune injury secondary to SAP in rats, and the
mechanism may be associated with its down-regulating of HMGB1 expression in the ileum and thereby decreasing
the apoptosis of T lymphocytes.

Pancreatitis, Acute Necrotizing; Intestinal Mucosa; Inflammation; Apoptosis; CHINESE MEDICAL FORMULA
CLC number: R657.5
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PEMt, fEFESD AR BRI A 5 PR =40 K 2= [UEF g
S HSCXK (¥1) 2012-0005], SIWiEit 54 A
B LA TAY TRERRS ARAR, 208
HPCRIAF & (ERNA, Wik, P i) By
LFRAEY TR (KE) BRAA, W4
( £2EBECKMAN COULTER) , CD3*, CD4",
CD8" BRI I3 T Biolegend.

1.2 Fi&

1.21 oA BERNE S BEISD K80 X,
K5 & 200~250 g, LS 8~10 J&, HEMEARSKR, ¥
80 HKRBEHL/ M T AL (n=8) , SAP HIRIZ
(SAPH1, n=24), SAP AL + JEJE 11 5 T Fidl (1F
B 11 541, n=24) , SAP BIR + [H 1259 & & W
We T-HizH ( AEWRRA, n=24) ., REIZEE 12 h,
NERIK, 10% KA AR (0.33 mL/100 g) RREEEIY),
B F AR K BRI S A B sh a4, AR dl R BCR A
JE i A8 00 A7 3 A 5% AR EEAHER Al (0.1 mL/100 g )
il SAP AR B 55 R TT 5 41 K BT SAP i A 5
JETPHEBIISH#E (1 mL/100 g, 1K /6 h) , 4
ST e 4R BT SAP il B I3 [ T 4 S Ik e E
(0.15 g/100 g, 1K /6 h) , 5 W2 LA A Y 7
LT EHER K,

1.2.2 WAREREAE BTERAMNIEARE 6 h R
A, HAHAMMNTARE 6. 12, 24 h REFRA
RERBE G 2R Y) 0 AR, FIAR B T 7 Ik
B 3~5 mL, =R E R ZI5, 3 000 r/min B0
15 min, EP B4 L2 MM, -80 CIKH MR,
£ M TL-1. TL-10 (&I, 3G 4 ol g A 3 46
KW, SRR EURNA, B S cDNA
Ji -80 CUKARAE, #% HMGBI JEH A9 25 I
oy R AL ZT, 10% M AR IR bR Wb [
4 pm FELY) AL HE Y2, UK 35 [0 fig 40 40 [ 2
T 10% TR EEZ R T, AWM, 4 pm %52
Yk, HE 30, W&l iR Immssul ko, sk
1% Peyer 2 il £ B AL 240 it 2 A 7 90 =X 200 L A AGE 0
1.2.3 MBRAZLBEFIFS AT HEKSH
B MR s B 22 AR e PR T B2 P AR o, RO
FERR B A AT RUE P4 o

1.2.4 RT-PCR A M@ HALFH 6. 12, 24 h
# HMGB1 mRNA # %k i 2 R TaKaRa 2\ A
RNAiso Reagent i 7] & Ut B #2 B2 21 5L RNA,
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JF 100 5% 5% O cDNA, 98O0 & & PCR J W 5% -
95 °C 30 s, 95 C 5, 57 C 30 s, 40 MEH,
KA H: 55 C 10 min, HMGB1 LW 51 9. 5'-
TGA GAA GCT GGC TGT AAT GC-3', FiF51¥:
5'-AAA TGG CTT GGA CAA CTG GTA-3', ¥ I
K K 222 bp; B -actin EEGIH): 5'-TGT CAC
CAA CTG GGA CGA TA-3', TFf51¥: 5'-GGG GTG
TTG AAG GTC TCA AA-3', ¥ HIKJE K 165 bp.
1.25 @maARBmEFLEMN W—EF i,
Tk R R B, W AR AR K 1R vh v, WTHER
5 mmx3 mmx3 mm K/NFEGAH L, [EE T 4%
P W, bR A B B v B YA
(30% — 50% — 70% — 80% — 90% — 100% ) Ji
K2w, Wi O, MABSR R IHRS QB 1:1 1R
BW, PEAT TR e A B, R R TR
1.26 THECw@@E L AF6 A& g N
7 Peyer 45 il #& W 5 20 B B W, 57 B % CD3",
CD4*. CD8" Ji A PiiR il & Uil (CD3". CD4",
CD8" 7 %l i PE. PE-Cy7. APC #3ic ) KU T4
M7 & VUL (Annexin V-FITC/P1) 47 i 2 20 Jifd
ARG
1.3 GitF4abE

K HISPSS 17.080 244K o A 5206 0 a2 1
TORLZE IR IR = brifE2E (3 2s) Fon, Z4EL
BN E T 200 (one-way ANOVA ) , 4[]
A gk 5, P<0.0S M 2R A S %3 X,

2.1 FRIFAAREBEZRME R

i F AR K BUR AR 2T Tl . 7K i S 3R 4E
(1A ) 5 SAPZLJEERR AR LBk K . T K b, K
Ao B SR AE AL, Rt R4 R (E1B) ;
WIS 4 (E1C) MAaEmRd (K1D) KR
ik i 2L 20 ] L D) 5 45 B oK i, B AN A B ek e
i, 8] 5T K T 4 i A5 R PRl e A i AR PR Al i R
JR 700 20 LR AU A SA PR LA 5% o 4% 4L R S5 8 AR s 28
PP B HEE TR (33P<0.05) , HFA
TR IT ALV 53 76 AH R s R] 05 1 4B AR FSAPAL (1
P<0.05) , FL7 2076 AH [ i ) 0 25 5 38 T G 2
=Y (HP>0.05) (1),
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B 1 ®EAARRE6hRERALFEFEN (HEX 100)

Figure 1 Pathological examination of the pancreatic tissues in each group at postoperative 6 h (HEx100)

B: SAP group; C: Qingyi II group; D: Glutamine group

®1 XBRBEBRFEFITEDILE (n=8, xxs)
Table 1 Comparison of pathological scores for pancreatic

damage among groups of rats (n=8, x+s)

ZH 5] 6h 12h 24 h
BRFARH 0 — —
SAP 4 7.00 £ 0.82" 11.00 £ 0.82"  13.5+0.50"

8.00 +0.82"% 10.00 + 0.82"?
8.00 £ 0.82"% 10.00 = 0.82"?

EIE 240 4.75+0.96"?
NEBRE  4.00 +0.82"7

e 1) 5P RALE, P<0.05; 2) 5 SAP 4[]
SLHEL, P<0.05
Note: 1) P<0.0S vs. sham operation group; 2) P<0.0S vs. SAP

group

B2 JAAREG6hEFBARRKEFERN (HEX100)
group; C: Qingyi II group; D: Glutamine group

222 wHIKLER HEHE
RIHAABHEM, BHZ, B ik, H51# 55

SAP A BT A BIRIE . ik, Rl&s PIAIRITA

o150 D251

B3 KARF6hEFAEALEFEME ( x10000)

B: SAP group; C: Qingyi II group; D: Glutamine group

2.3 IMmiEF IL-1. IL-10 ROk E#G M 45 R
HxtArs, EREHARFMFIL-1.

IL- 107K~ ¥4 B & 3-8

O MR o F B FAEPH

DR TR 2 i B

ANVEIT A ) S AYTL-1

WirtE (¥P<0.05) , HF

A: f&?#ﬁ B: SAP#; C. VEE I véﬂ D: BEmRE

A: Sham operation group;

2.2 EFARFEFERNER

2.2.1 RBEWE OLE TR T AR g 4 4 JoK
i o MR B IR AT, BRARSE R SR SAP AT I
Wl 25 R 2200 . Tk b L MR, R R

ANHIRIE , SRk EIRAE ;. AR T AlBE T WA B
WAL E . 7o, D
SAP 45 (K 2) .

RN IR, R A

A: BFARGL; B: SAP4L; C: WS4 D AR
Figure 2 Pathological examination of the ileal tissues in each group at postoperative 6 h (HEx100)

A: Sham operation group; B: SAP

[n] i 266 S T (R R B 22 4 70, G mi Im] BR A% 5, HiF
FIREESFE (E13) .

A: BFARA; B: SAPYL; C: WS4 D SEBHGA

Figure 3 Electron microscopic observation of the ileal tissues in each group at postoperative 6 h (x10 000)

A: Sham operation group;

TL- 100 7 & 2 BE 270N

TFSAPYL (#P<0.05) , H. AL A [A] B [E] 25 4% 48 b

RRBIEGEIEE L (¥P>0.05) (£2) .
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2 BAKREHESME IL-1 30 IL-10 B9REKTFE (n=8, x+s)
Figure2 Serum levels of IL-1 and IL-10 in each group of rats at different postoperative time points (n=8, x+ts)
o IL-1 1L-10
4L 6h 12h 2%h 6h 12h %h
BFARH 144970 = 0.5019 — — 73430 £ 04404 — —

SAP 4 21.3680+06349" 323780+22842" 449585+12963" 133606 +05226" 14.9835+0.8790" 19.0393 + 1.1 992"
WEIRIS4  18.0830+0.7314" 247675 +22048" 327723 +2.1981" 309153 + 1.3300"” 18.8363 + 1.2544"” 24.8222 +22 165"
AR 172856 +1.7138"2 233280 +34042"7 309153 +1.3300"? 156348 +0.6573"” 186348 + 1.8060"” 24.8278 +0.9 512"

1) SEFARAHE, P<0.05; 2) 5 SAP A [EH[A] S A, P<0.05
Note: 1) P<0.0S vs. sham operation group; 2) P<0.05 vs. SAP group

2.4 [MOfF HMGB1 Rix# M4 R

Hx AR, HR&HARE NG HRA
HMGB1 mRNAM X R A 5 ¥ 0 8 JF B s (3
P<0.05) , {HPAIRIT 414 0[] 49 al iz 21 48

HMGB1 mRNAAHXF 35 & 1) T = 72 ¥ /N T SAP
20 (¥P<0.05) , HPNA A [E RS 5 HMGB1 mRNA
RIRESH TG E L (HP>0.05) (F£3) .

*® 3 BALZRESAXRERR HMGB1 mRNA faXfRIiAE (n=8, x=s)
Table3 Relative expression levels of HMGB1 mRNA on the ileal tissues of each group of rats at different postoperative time points (n=8,

xts)
21 6h 12h 24 h
RFAR4 1.0 396 + 0.5 626 — —
SAP £ 4.1703 1.3 166" 35.8 489 + 3.0048" 63.7041 £ 2.4 597"

WIS 13816 +0.5707"% 45859 +1.5387"
A AL 1.6 025 + 0.1 504" 2.2252 +0.1405"
F: 1) SERFARGLE, P<0.05; 2) 5 SAP A[FEFH] S bAs, P<0.05
Note: 1) P<0.05 vs. sham operation group; 2) P<0.0S vs. SAP group

21.3879 + 6.0 820"
2.5953 + 0.1 493"

2.5 EAXRMKEBHARATE

XA E, HagdARE R EHH
CD3*, CD4", CDS8 Tk EL 4 Jifd I T~ F 35 B B T &
(#1P<0.05) , H:FPFSAPAICD3". CD4", CDS8'Tik
EL 40 6 9 T S B R ) S R R, HBANA

I 41 LA bk 40 A O T R B R [ S A A R
B H AR /N TFSAPA (#P<0.05) , It
b, PR YT A [ [5] B [ 5045 T 240 BT R A 0 12 2 22
S THG 2 L (HP>0.05) (F4) .

x4 BERRENBERKEABEATE (n=8, xxs)

Table4 Apoptosis rates of T lymphocytes in each group of rats at different time points (n=8, x+s)

=] 6h 12h 24 h
CD3"
BFAR4 1.1 400 = 0.2 966 — —
SAP 4 10.1 000 + 0.5 431" 16.9 400 = 2.4 600" 26.6 000 + 0.9 407"
WIS 9.2200+0.2 772"? 6.7 000 0.7 036" 3.2.000 + 0.1 000”2
B RN 9.1000 + 0.2 449" 5.3400 + 0.7 403" 3.5200 + 0.8 701"
CD4*
BRFARH 1.1 200 + 0.2 280 — —
SAP 4 9.8 200 + 0.2 280" 14.2 000 + 2.8 443" 25.0200 + 1.4 255"
EE I 54 8.9400 + 0.3 647"? 6.9400 + 1.0 407" 2.7 600 £ 0.3 362"?
AR 9.0400 + 0.4 393"? 7.4200 + 0.1 924"? 2.9200 + 0.1 643"?
D8’
BFR4 1.1 600 = 0.1 342 — —
SAP 41 10.3 400 + 0.6 580" 14.9 800 + 3.1 499" 27.1000 = 1.5 758"
IS 7.5 600 + 0.4 561" 7.6 000 + 0.2 449" 3.9.800 + 0.1 483"?
A e 7.6 800 £ 0.3 701" 7.4 400 £0.2 074" 3.9600 +0.3 647”7

W 1) S5FARHE:, P<0.05; 2) 5 SAP H[RIAf[E] & L, P<0.05

Note: 1) P<0.05 vs. sham operation group; 2) P<0.0S vs. SAP group
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PE I3 B R AR ) B B AL A . 25 P AR iR IR R R E A
JBT 1) R TS e R P R R e B A 0 L g T A k1
TR fi R R e B R PR N e, i e R R
B ] DAAR 4 1 3B i 8 DY DA RE R R 2 0 s IR
B, R4 R RIPLR AL T 2 b SAPRE, K
G RE A TR A0 PR T RE R, 8 B T BRSO IR R
i, KEfRRamr, SEpERTRe S G
JEF R BE, T BUSIE kA TR B,
K SEpiE T RE " AL, KASAPE:, N
58 X i 3 b M 28 R B 1) AR A, 6T B 8 R B I T
T4 By e RE T RE AR AT B AE H

HMGBUE R —Fh i b e 5 71120, L A7
FETIRAENMMT . WolfsonZ5E"EFsy . H
HMGB 1AL FRfi7 I 2 AR MR B2 i B fs, ml 5 ke B
20 M BRI RE 2K . LuanZE PG BESE R BT, AP
KB F R FHMGBI & B 7. YangZ"hY
F5E 878 S HMGB 1 IR v 3R i #h B bt s . 1
RS BIIESCHMGB 1415 T SAPHFIBFD Y & 9 b
P, IR HLE] M A T 2 W8 . SAPFAFLE T
B 20 A R AR AR TR i S T SAPR R
W PENREM Ak, EBMSAPR &G4 WCD3",
CD4", CD4/CD8 B TR, 5 B K BRI B &
B B IR RE T RE W B R R . LS A O 5
KIANP K R 7 PeyerfE A ik B 45 i A7 78 K2 8
ToWRE 4, IRIERH T SAP K BRUAE 1 W 18 o 938 57 [
ZH .

HMGB 1 A% Jir J8 1Y S B A 56 43 745 X Bl
EBRE, BESIGE R MR E R . HMGB AT
TG AR 5 R A L O % 5 R SR 40 M I, A 5%
PR AN AR 3 Ak v LA AT R Bk T A, K LA AN E AL
ZUIRAG Y AP IR P DT BE B S R BT M, T
Ja B R EE RN . FE T AP W, K AR
BHE DI FHMGB 1A & 5 Ttk 40 i 50 2 2 g B 6
e, SAEPFRP L MHMGB fE i 3175 S5 4 35 1k
T 40 Ml FRIETLRA T I8, 2F 1 2 5 98 5 97 75 4 T 40 My
M IE M . DL BB SR R WTHM G B 1A (A Tk 2
M S e D e oA AR AR, A R]E R
20 B e 33w e A0 M %) T B Ak T () 4 R YT
T2 M S PE D RE . ARk, DA AN G B A B AR T
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HMGBI5IBFD KRB T 12 KiE.

HMGB 1AL B e 00 8 PE X, [R] i) 2
— PRI T, AT SR e S S AESAP
B, KREMHMGBI1RER [ HERS , ANWiTh . ASE
5 WoR, HMGBIA S 3125 T SAP LIBFDFE Y
K, BRI R, FHHMGBI mRNAFEIK
Mok MoE, RN, IMWEIL-1. IL-10%JE & CD3",
CD4", CD8 Tk [ 241 ffa iy 4 Tk >R Bk % . HMGBI
A AEE i XFCD3Y, CD4%. CD8 Tk 5 40 i WV 7 Y
P, NGNS AR IS 5 SAPH I G % T
RERRAS 0 & A .

BTS2 RI7 2 R R A 30 2
S5 IR, A SR s PR BT, LS R
REA A5 SA PR BUBRAMIE SR 18473, % B Bt B T g
HA RSP ER . £ H &S 0858 b &
M, SAPRERTWEMRIISHRITE, HIEBHMGBI
mRNAZRIK & N, B0 40 | gt w2, bl
Joa PO AR DR, U WU R 1145 AT AR GE A N R [
HMGB1 mRNAZEIL, Mok 3 38 DIk

ST s, S AP A B BR B 4 5 R
T ARG LY B Tt BIR S T s Bl
i Bsf A A0 2B, R AR B AR O Ok B R, LAY
JRRT15 Je 45 Sk e T WA YT I, 45 2045 X g B[R] 55
i R 5 B D 4 B A SAP A FEAR , 1 IR YT A A%,
HWABRIT SR T B 225 . IL-1. IL-10¥ &
/N, SAPA RSB T ARAFm, WAGITAH
BESAPLL A B[R] B, (RPN IR YT 414 X Rz B[]
MG, VLT RIS R4 & e e 25 ] A
AR AIEAN T . WIS A AR B )5
&) 5 T P HMGB1 mRNA ik R WA BRI 2 R
W, WP A CD3", CD4™. CD8 Y H T o i 1l
AN R, Il s PR U5 B R A AR . Bl 2
B[R] A A4, 4% B T) 45 T AN I A9 0 1R 2 R Rt
B, % B R 24 1 24 R R IR 00 o B T AR 40 A Y
JHT .

i LTI, ERE UM BRIR R BT, K R E A
TR, i REEREZ M, TESAPIFIBFDAYIf
T, HMGBUAE Ay i 3 58 1 DR B 73 o 3 D9+
Z 5 i, HMGB 1A 83 i XF i 18 T ik © 20 g 1)
VAT, DA G 3 AR A 3 B B T B 8 Bt I ) e
BEf, fEIESAPRIIE G UERE . T IS Hl F) XFSAP
B b IS f 928 B B T R LA PR E T, AL
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