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ST, TEYE (Ascaphus trurri) S EYE (Scaphiopus
couchi) 1) bk T 4 HATS R B30 o A T I IE I, R
AR At FEEN, PR M S
JE BT B BERHR D AL H AR R ER (Bufo
gargarizans) 5 MBI (Rana nigromaculata ) 1) 4
VEARE N e A Ry e R DT R R R B
FHEEDS, X7 R R SR R s = . R,
AL R R G 28 T 5 B W s AR g
@y, SRS AR, B T
i e LI B9 E A K-, FFERER T L5 B (blood-
spleen barrier, BSB) W2 i S5 ThEE, BHE NS
B PE 2 5 9 B 25 1 4 i 25 SR

1 M55

1.1 SEEEH R

A DT 82 7K B R ) e 7% 5 4 W A AR
i (1304£20) g 114 {3 M e 150 A8, Horp lfi ek
10 B, FIAAMEEE, B FIHIE (1.0 mx0.5 mx
0.5m) P | G HH . BEEEIIKHL 131
T AU EWE G AT IR IX . B HEHK 1R,
(RERRFRIX NKIRZI A 1 em, AEFFREEIREE B (25+
2)°C, i H 8:00 1 18:00 £ M 25 & H ZE 0 ¥ #3
H, ABRE.

S I £ W i (T8075-5 g) 55 10 A 44 i 4
O (2K B 57, G3670-100 mL) ) T Solarbio
o], TRPEREIR IR (M AN . Bt
il Yo B (M R AR BRTE ) 5 M o- £ 1 25 1) iR il 4
B (ANAE %) I TRt iR A Y ARG BRA A
2.5% JR . [ 52 W (B85 ) 5 Bouin [C Il
F PHYGENE A, 10% v B [ 72 7 ) 1 i
AR A AEYEARAGRAF,
1.2 HEAZFHR

BEHLIEH 25 2 e e M ek (L rp i 20 2,
HEPE 5 ), =R (MS-222) bR i S5 A U,
V5 NGLRIE 53R W 4 [ 72 F Bouin [GIR5 10% 9k
e, 0 TR R -2 (HE) 508K 40
et SIS A ) masson — (8 7% e 4 1
SN A I 5 T 4 1Y) 43 A o

1.3 B o- CEAEEHESER L & (ANAE %)

BEHLIEH 15 F2{a B et O i 10 B2,
HMEVE 5 ), Z R GUE 50 i Jr vk B I
JIE, RV, TR T ANAE
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Yoty s BEFHAERRE /DN B RGEIE A S BE X6 AR L
YERI VK %) H (Leica CM1520), %: ANAE [ 5
AEFE 10 minf5 7K Ve FRCA ANAE & ¥ 20 °C
WEOCIFE 1 h; fn, SH RO YL 10 min,
JEE K AR
14 BHBERESHEBENE

F, 5 A S R Bl 2.5% I B T 4 °C 4%
PR 15 5 48 ho 355 G L B RE A 22 o B R 2%
T (PBS) LG A 1% B IR T 4 °C [H %€ 2~4 h;
P B AR BE K 5, A 1= 1R BRS8N
FE 2 h; FEE T 100% MR E RIS P& 2 h
(40 °C); M [ 4 J5 FH M i X 4 4 -4 A6 T 4 30F
Ty fa, &4 H 7 B MU (H 57 H-6001V) W55,
AR o ] PBS VR 2 IS, R 4% YR
PE PR S ming B BT RS B K S5 B6 I T S
Wby Glm A T, HaE g s, HA
HiL %% (Inspect, % [E FEI) M55,

1.5 MEEEMR

PR I e 7 77 G E R TP i E B AR R AIG, AR
o AE AL P e e T 9 M A SR SR, HLME
M 2Z [ A R EOR 22 K, WHEBR AR R &
By BERT R R T, o R e RO Rl 2, AR
S0 % 5 A SO St A L ) it BRE e Sk BF 5 M R
S A SCRRIE . SCgedlidt 65 B, HRERENIE
70.1 mL 1% M9 &5 B 8, 20 3 F s mr 5 i
$JEH05h, 1h, 2h, 4h, 8h, 16h, 24 h,
48h, 72h, 5d. 8d M 10d BAMLLEH 5 B, %A
U ZUERE S T R ORI ¥4, T A
YA S5vkE v R . xF R4 3k 36 B, AR I8 ks iE
570.1 mL 4 K B8 AR BRER K, A [ B 1) 5 B AL
W3 R, WS SRR Y . A,
BE 10 M de, MS-222 R I I Pl FH 3 R R 2
K M 2mL, 4mg) HITHX /MK, FTIF
by Jes e O E P VESF0.1 mL 1% B S W, T 0.5
FILh BRI S B2, AR UL S Ve A s U R o

A AL BN BB E S 2 5K V) F
—ak HF HE 4o, 5y —skw HUBES 5 B A,
L E2 9 AT 20 20 9 6 W T 0 43 A o IR I T B S
SAREMRES, HIVEKIRYI R 5 R A A
B 2 A 0 AL P R M 9 2 B (acid phosphatase,
ACP) 5 Bl 1% #f % & (alkaline phosphatase, AKP)
E s AR
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2.1 FREQEEREAEROSTS S RIS B

R M e WA T R, R AT R
BlR#SE, £ 0.6~0.8 cm, & 0.5~0.7 cm, & 0.4~
0.6 cmo R ARFE KK 0.06%~0.13%, LTI T4
JUE— 0 ) 3z R 2 Ak (1)

1 BRAGEE B A
JRHEAL T RIE L (&), JEHE— 5T 2 T (—)
Fig.1 Spleen of Q. spinosa

The spleen was attached to the mesentery (A), the hilus lienis was

closed to the midline on one side of the spleen (—)
2.2 WREGEERR AR LA LRF AR

W 1 ) e 5 A e A O e D AR 2 21 A 2
58 4 — B, PUNE#E 5 20.01~33.29 pm, i [7]
Fe 5 R A AR H AR I8 8] K Ry BRI P B R
W TR (BT -1, 2), A DLk AR ) 19 52
AR /N S o LI 552 B 43 A £1 86 S E
Wy, HZ IR SN, R R i & X 45
(R T -1) 2IBEM MRS5S, SRR
DA LB MR FE A, RARGEH BT, IR 40
M 5 R EC Rk LA M2 B . MESE A TR Z ],
TENAREMLCAM, /a5 A0S B Al
i, JGEETE, MRS N R AN AN B W4, fEIL
Gt DA UL (R (BT T -1, 3), PR ST
TR BBz, R0 A Ak L 4 R IR 4
18 T BB BR A% J&] BT bk B (periellipsoidal lymph-
atic sheaths, PELS)(EI i I -1, 4). H#f % £ 1
MEAMpES D ENMRMAEREmNR, KAF
H 3l bk J5 BBl ik B 88 (periarteriolar lymphatic sheath,
PALS) 54 & "> (germinal centre, GC). HE&EN
HR IR AT UL /N bk B b 1 0 5E W A A (BB T -5),
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MV S R | = O W W T SR NN
MARBRERAMN, B8 REE K, B
REEAA 2 B E AN U0 (melano-macrophage centres,
MMCs)(E W 1 -6), K r @R TIB T4,
AT UL B A0 A A A S A R A - (i T -7,
8)o WM S S Ik INLAE (/8 BE bR K i I IR 2T 4
MR IR i oA, R SCAMER (ERR T -9, 10).

2.3 BB K4S ANAE &

FH 2 g s e 6 S s 1L B 3T R 2R
A IR IR AR (I 1T -1, 2). ANAE
Yoy o B o el R P A0 N ) i 3 R R
BT AT £ 66 B ki (55, S BAME (E AR T -3);
X B 20 /0N BRI PN B 1 BE AT R T AR B
s H: B Jok A L b B8 D R ) AT S o B
(E R 1T -4),

2.4 TRANYE R E RO B LS W 5

BB RN, R L 4 UK 4R i
FHEL AR A5 R IR 2 B A, R IR A K Y B
- 20 it B 0 A AR i 52 (BRI -1), R
8 AR 200 A 7 R S R, A R A X
WK 20 i B B i sk, T S sE N K
i T P L 00 A i, P T AL A Y
M (PRI -2); 24 H A 40 i 5 114 I AR 240
FEEME, M PNV A, AT DL e R TR A (@
FIWURL (IR T -3) 70 ML 9 5 50 9 X3, R
WM Ik, B RS, HWNIRR
R PAY S I A S (P T -4) o IfL 5% 4 9 X 240 A
W) A 2 (PRI -5), 5 4t mh A K S AR T
PRI (DR I-6), 5 Mk 160387 P Rl DA% 0 S 795 1
Fo I rh PR A0 A (PRI -7 TR 803 A T I AR B
I 200 PN R DL B A, A S
(TR -8) o B 24 Y PR €0 3R 15 It 240 i 5 VA %
AN BE RS RE LS R, A R Y (8 R UKL
DURR, VR AT B A, nT LB i AU R
(TR IT-9) o 3719 HEL B WL ¢ A 7 £F 4 5 240 Jif AH
AV R AR, AN RN Y i S A L 3 e A T
RZIE] (F R T-10),

2.5 RBAEE RS A AY I AR R B L5 4

MEHEEH G EROK 1 h, FRWER
/DB O E S 00 A T L0 BE PN T ES Y I 40 i
(FIRRIV-1); 2h b, 2088 AER G B ok Y
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ElhR | FRBQEERE B IE B H AL

Lk G A R AR T il A i, R LB KR B bk R S5 AR R bl Ok, A, AL Z0RE), HLE: 20 BEBLESH (o R, R4 31 um, Lok
L4, E.ZL400, R PUREIM), HE; 3.0 R Kol WHiEkE (—), SRZAEKX, HE; 4 MEREN AR B (-), HE; 5.8
BN ME NSRS L REMSE (- S, A MK, LoREHM, R FRAME), HE: 6 AHE)HEK MMCs (A), HE: 7. AN
MMCs (=), H.E: 8 MMCs N Ai5 T (—), HE: 9. B (A) 5HER (—) PRRIEL4E, Masson = 3% 10. I P 2 ik M & B2 -
DA K E R R4 4E (A), Masson = ok

Plate I Histological structure of Q. spinosa spleen

1. the lymphocytes were clustered to form the white pulp without periarterial lymphatic sheath and germinal center (% showing the white pulp, A show-
ing the red pulp), H.E; 2. the splenic capsule (— showing mesothelium, the thickness of the splenic capsule was 31 pm, L showing lymphocyte, E show-
ing erythrocyte, R showing reticular cell), H.E; 3. two ellipsoids were located at the boundary region, which lack the marginal zone (— showing ellips-
oids), H.E; 4. the ellipsoids were composed of the cub-shaped cells (— showing cub-shaped cells), H.E; 5. the smaller splenic vein (A ) and blood sinus
(—) existed in white pulp (L showing lymphocyte, R showing reticular cell), H.E; 6. the white pulp was surrounded by MMCs (A), H.E; 7. MMCs were
dispersed in white pulp (—), H.E; 8. cell debris in MMCs (—), H.E; 9. the green collagen fibers existed in splenic capsule and splenic cord ( A showing

the splenic capsule, —showing splenic cord), Masson; 10. the green collagen fibers existed in the wall of arteriole (A ), Masson
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& Al 11

Plate II

FARRIELRLES ANAE 6
1B (B AR (—) 500 T 6 Bk B (M), 2R R ety 2. IR PP IR B A A D B IR KA (=), PR R e (s 3. T g e
JEE BT, ANAE Y, 4 B M5 20 B 2 /0 B 30 R B R EL I (o), ANAE %8

Mast cell stain and ANAE

1. a few of mast cells were distributed nearby the veins (— showing the mast cells, Ashow the vein), toluidine blue staining; 2. several mast cells were

dispersed in red pulp (—), toluidine blue staining; 3. the result was negative in Q. spinosa spleen, ANAE; 4. positive signals were distributed around the

PALS in mice spleen (—), ANAE

I 200 RS 1 s (WD, R TR A A PR
55 1 s 5 (B RIV-2), 4~16 h, ZLHE
Wi 5 5 DR I8 43 A T LR B IR 4 L Y
£ W W WURL R AR 3G R, B IR (BRI -3, 4).
F R P A I A R D R PR T A P Y S S
(ERRIV-5), 24~48 h, R PES 10 09 15 (05 5 I
55, FABEPHRIBAR WKt f5 5 (BIIV-6). 72 h,
ZLHE PR A A I, (HEE &
3 i FOURAR SR A W 40 L Py ) I, (B R IV -7) 10
BF, BEIE N AAE D i 0 i 5 5 (BRIV -8), 5K
Bk FE R, E P AR A0 R AR A X R &
M AES, MMCs 5Bk T Bz Kok OC 20 i
W AR DL & B B DR (BTRIV -9, 10), O Ik
A2 T S 11 I e 7 0.5 T INF B R R R v ke B
fs 5, & WA Pk o) 40 i 2 AL S BT B A
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W8 I T A R AR — B (AR IV -11),
2.6 TREGEERRAE ACP 5 AKP BT 1k

IEHOIRZSTT, Tl e I JE 9 A MMCs &
Wi ACP(EIRR V 1), MRS G HESS 2h, ACP
TEZALM, RN HERE SRR (KR V -2);
4hBF, WA S AR MMCs N ACP & it 5%
RItE, A ERES R E EMV-3);
8~16h, BB T 5 HEEH MMCs 1) ACP & T+
(ER V-4, 5). 24hit, BEACP S HERANT
K%, {H MMCs 4L (5 5 KSR B i (BTRRV -6)0
48hiL, ACP HHZBAMEHE (BIMV-7), %
A, XA ACP R A, 5
T G A OE R R — B, AT WA ) A S
(IR V -8) 1EH ik IALIE 9 AKP 114 e £ 25 52 by B
T (ERRV-9), SEied 5% A AKP K &4
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ElhR Il FRAQEERE AR EYIE ST SR S A B R R
LR IRSE A B B S T B S A AH A 2 A B (=), B A SR B RO AE D (A) BLAR AL 2. IR B A A SRR ) IR 4l
M8 (—): 3. ZE2 M PUIRGH L Py E B ARG I, B R LR BURL (—); 4. THFE PR, NENERH (o) SN (k): 5. ke
M (=)s 6. FKANMUHE T B B (—); 7. BRI A e R AN, B P (A); 8 ELMEAR I AL R T, NS KB
MRk (A AU, — WEEEMR): 9 MEFREMMME, GRBR KBV, SEHEESHUE, WA ENIK . KRS,
AU, Kk BERREAI); 10, U S AT AR SRR R, A EEE, M TIRRZE (- %)

Plate [l Transmission electron microscope and scanning electron microscope observation of Q. spinosa spleen

1. the sinus endothelial cells had a specially elongated simple squamous epithelium (—), the reticular cell with processes was in contact with blood cells
(A); 2. the phagocytic reticular cell with numerous processes in splenic cord (—); 3. the accumulation of lysosomes in aging phagocytic reticular cell
(—) with some pigments; 4. lipid droplets (—) and endoplasmic reticulum () in the reticular cell without processes; 5. lymphocyte (—); 6. plasma cell
with a lot rough endoplasmic reticulum (—); 7. neutrophilic granulocytes had a segmented nucleus (A) in the smaller vein; 8. macrophage cells with
renal shape of nuclei (A) had many lysosomes (—); 9. a lot of pigments (A) accumulated in melano-macrophage which had extremely swollen
phagolysosomes (—) and some myelin figures (%); 10. the splenic cord was composed of clustered cells and fibers, the blood sinuses (—) formed a net-

work of interconnection between the splenic cords
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20 um 1 20 um ) 20 pm 3
20 pm 4 20 pm 5 100 um 6
100 um 7 20 pm 3 20 pm 9

20 pm 10 20 pm

BV EHEMEENAETFNES HERE
LRSS Uh, AREhHENEMARBNECRES (o) 2 WEEN 20, EMMEAEGORESINE (o), MR OB M T
Wo(A); 3 MERETES 40, BRRFCRMEAREIHGBIE, F5 208010 (o) 4 8T 40, BRIOREEA B KRENEG
WY BORL (=), HE; 5 JEEES 160, ABIIE AT RIEARGES (o) 6 EEHN 240, AR REORES (A), RIEMEK & BN
KRS (—); 7 MEEES 72h, AR RE OGS (A), TRBESATRAKERE (—), EREAESMIE; 8 MIEESN 104,
SR WA B EE S (o) 9 8RS 16h, BHERAKR B BIEAES (A), FHEERIE NPT ERE S (-), HE; 108
ST 72h, MMCs (—) SHEER MK (A) WARKIIEEE S, HE: 110 0.5h, A& ite e B R0 py v W& W Bk (—)

Plate [V  Paraffin sections and H.E staining of spleen after injection of trypan blue

1. 1 h post intraperitoneal injection, the blue signal located in free macrophagocyte in red pulp (—); 2. 2 h post intraperitoneal injection, mass blue sig-
nals distributed in macrophagocyte (—), and little trypan blue existed in splenic cord (A); 3. 4 h post intraperitoneal injection, plentiful of trypan blue
dispersed in reticular cell of splenic cord (—); 4. 4 h post intraperitoneal injection, plentiful of trypan blue dispersed in reticular cell of splenic cord (—),
H.E; 5. 16 h post intraperitoneal injection, blue signals existed in free macrophagocyte in the vein of white pulp (—); 6. 24 h post intraperitoneal injec-
tion, the trypan blue of diffuse distribution was weakened (—) without blue signal in the white pulp (A); 7. 72 h post intraperitoneal injection, the trypan
blue of diffuse distribution was weakened without blue signal in the white pulp (A), trypan blue existed in phagocytes (—); 8. 10 d post intraperitoneal
injection, less blue signal distributed in spleen (—); 9. 16 h post intraperitoneal injection, no trypan blue was detected in ellipsoids (A ) with several blue
signals around it (—), H.E; 10. 72 h post intraperitoneal injection, no trypan blue found in MMCs (—) and ellipsoids (A), H.E; 11. 0.5 h post intracar-

diac injection, trypan blue found in less free macrophagocyte (—)
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BV BEAE ACP 5 AKP I H 5Tk
L EH BN ACP A5 S5 () 2. EITES S 2h, RN ACP T EZ LN (—); 3. EIETES S 4 h, LM ) MMCs 1 BH A4S
SREWE (o) 4. BTG 8h, BT MMCs ) ACP & & FH & (—): 5. JEEA 4G 16 h, FHE A MMCs 1] ACP & & K (—);
6. ME IS5 24 h, 12 ACP FHM: (S 59059 (A), MMCs 1) ACP (5 SRR E (=) 7. EEES)S 48 h, ACP RIS HKEFHE (=)
8. XTHRZH 16 h, MEAEN ACP {5 55T (=) 9. IEH AT N 1) AKP 2R 10, FEREE ST 8 h, K I AKP 2 M, LA
114 16 h, AKP 2FME, TahAAEN

Plate V  Distributions and change of ACP and AKP in spleen

1. less ACP distributed in normal spleen (—); 2. 2 h post intraperitoneal injection, more ACP existed in spleen cord (—); 3. 4 h post intraperitoneal injec-
tion, the positive signals were significantly enhanced in MMCs nearby the blood vessel (—); 4. 8 h post intraperitoneal injection, the ACP was obviously
accumulated in the MMCs under capsule (—); 5. 16 h post intraperitoneal injection, the ACP was obviously accumulated in MMCs in white pulp (—);
6. 24 h post intraperitoneal injection, the positive signals in MMCs (—) were still clearly but weakened in splenic cords (A); 7. 48 h post intraperitoneal
injection, the ACP returned to normal level (—); 8. 16 h, less ACP distributed in the control group (—); 9. the result of AKP was negative in normal

spleen; 10. 8 h post intraperitoneal injection, the AKP was negative; 11. 16 h, the AKP remained negative in control group

HAEZERRV -10, 11), ¥, REX - BEIR AR, HItLH
(14 2% FhORS 40 45 44 8 ML HE I A 1 A = = B D fE
DI, A ) S A AL A iz A2 2k 22 B A AT
HHE S Y B M ERE G YR B REAE TR IR SE BREE . IR S e R A T SRR AT 3
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Yy Z 8], DR O LU 45 ) i B 0 e 5 3 DAARR 2%
B g, A SRR A ) BE b . TEMAE 3
Preb, AATTRTTC R 26 I IE /4 0t 5% e Ry )i AR
AL XATRES HARE MBI, AT A —
ERFR . P, 5RKZEEEE AR, B
SR ER L R, I L A0 SR O A
FREAE P s T ] P ARG ) AR R e 5 P BT
BT ARE R I RE oA, (A Z A AR
A, AW PELS. PALS. &KX K/ & %
ZERU X 5 E AN TSI (R pipiens) M il [
Y& (B. powerri) W5, Huwait!"! H7 38 4557
AR IINYE (B. regularis) BAKIRA UL G T /NGS5 H4
AL gEf iz AR, 6 —)JZ2HhHke
g . S B g A A B At X, 2
RIEFAEPINSE | 89 R0 5 W YE (Bombina
variegata) SF RIS, R 25 0 T 4508 TR AT 3
Y, WAL 2 DK LT HE S BRI 43
ABEE TN e I W] DL AT S E Y oAk
B AARNE, =2 PALS 54X, B AL
PELS, {HT I MEakIR 251 . Bk, M
VLT 0 235 4 1) 22 R M 2 I, R M e L IR )
R EAEC ME R T RE P T &K, &
T RSSO REY, AR TR RS /NEN D B
e R v T A

E N ek P 2H 2 rh e B0 T R B R AR
E R, Bk RELLE —EIE K MMCs,
MMCs | {Z #1534 T 722 i B HESh ) 09 JHEIE . L
U ESFHA N, — A N2 5 YRGS
PRI, WF5ERMY, EFRRA . Bt HBE A
T AN B [ MMCs 18Tk, R4 2
£ 25 JALE B8 B E MMCs 250 55 1 AR Y AR AR AR
FPFN IR S SR EN R W E SR, A X
MMCs [ 4 fd >k 5, H FT e %A 48— 1kl
Spazier 55! 3 12 W5 35 B Tuf v (1% KU 68 i (Ang-
uilla anguillay, A\-A MMCsiE T 5k P B &k
YEF B IR 41 M 5 {H Furukawa 55 10 25 MMCs
A RER R Tk A S5, JF RS RME R A K
FUL I TIRE . Ak, TR G AR XK W) i Leio-
cassis longirostris) & 4 L E 47 IO %, Tsujii
S5 UVt v D N T S JC BT D T P e R 0 A 5T
BN MMCs J2& Hi [R] — 28 2 14 L W 200 fitd 22 ¥ &
HWK, AT, MO A R A 25 A D
B34 T RS L0 HE R 3 A X E, {2 MMCs
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R R0 AR RN AR IkAh, MR ST
& Wy i S A BRI, BUIE N MMCs AR
R COAFS, MR K ESAH G Bl 0y A 1
15 MMCsRil & I AR, 5 Tsujii 5 K0T 545
RA—F, SFEE, g g ENRA
A WEAE FH 0 AR 4 B A A B AR . R YR
AW TR R PR HEDY B dE MMCs Sk
8T HAFEAEH PR, X5 Spazier %P
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Composition and function of the blood-spleen barrier in
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Abstract: This study aimed to explore the splenic histology and evolutionary level of Quasipaa spinosa, and also
aimed to identify the existence and function of blood—spleen barrier. Histologic technology, transmis-
sion electron microscopy, immunohistochemistry, injection of trypan blue, acid phosphatase(ACP) and
alkaline phosphatase(AKP) reaction were used in the study. The results showed that spleen without peri-
arterial lymphatic sheaths (PALS) and germinal centres (GC) had two clearly distinguishable areas
including the white pulp and the red pulp with fuzzy boundary. In addition to that, there was no evid-
ence for the presence of a marginal zone, and less ellipsoids were located in the boundary region
without periellipsoidal lymphatic sheaths (PELS). The white pulp was surrounded by melano-macro-
phage centres (MMCs) which was formed by numerous melano-macrophages and MMCs were also loc-
ated in the white pulp occasionally. A few of mast cells existed in the red pulp and close to the vein. The
collagen fibers existed in splenic capsule and splenic cord, especially in the wall of arteriole. The result
in the detection by Alpha-naphthyl acetate esterase(ANAE) was negative. The dynamic histology of Q.
spinosa after injection of trypan blue showed the blue signal was first discovered in free macrophagocyte in the red
pulp after one hour post intraperitoneal injection, and then gradually congregated in splenic cord. The blue signal
of diffuse distribution in reticular cells in splenic cord was weakened after twenty-four hours post intraperitoneal
injection. No trypan blue was detected in the white pulp, ellipsoids and MMCs throughout the whole course of the
dynamic study. Meanwhile, the result of dynamic histology post intracardiac injection was similar to that of
intraperitoneal injection, except that the positive signal was discovered half an hour earlier. The result of the detec-
tion AKP and ACP on the basis of dynamic histology post intraperitoneal injection showed less ACP was detected
in normal spleen, but the ACP content in splenic cords and MMCs had a trend of increasing initially and then

decreasing afterwards. In contrast, the AKP remained negative in the whole study.
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