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Table 1. Pathological classification of gallbladder tissue

Presence or absence of cystic duct obstruction | absent present

Infiltration of infiammatory cells slight moderate extensive

Local accumulation of inflammatory cells mucosa muscularis propria serosa

Lymph follicles absent present

Acute inflammation absent present

Fibrosis absent present

Erosiona absent present

Metaplastic changes absent present

Rokitansky ~ Aschoff Sinus bsent present

Hypertrophic gallbladder Wall absent present marked

| O | E BERTIIRERER  UHAIZL, »OEOEN
1. JBEEERARE AMNERD, L WREERL TV (Table 6),

5N, 48, ESofERICSVTI0HBEEhEN
DOHARFORR %L Tables 2 ~ 4 IZRT. BEBTI/HE
BEOME, AREER, ULACBVWTHEZN R
Hoh, EBTREEEOME, [KER, WKL,
ULACBVWTAHBZ B o6hA, LAL, &HEIC
BUTRERZEXBDL»o T,

B8, 48, EXoZERICHTLEABRARELH
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SR CREAEMBRBAINERME TALN LY,
LANREL, BOREIEVEMAN, LbhHRVERAN
RELZRLTW (Table5)o

Table 2. Tissue concentration of ceftriaxone by anatomic region of
the gallbladder (collum)
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Table 3. Tissue concentration of ceftriaxone by anatomic region of
the gallbladder (curpus)

Pathological Mean Pathological Mean
classification concentration u Prob >F classification concentration o Prob >F
Presence or absence of |  absent 3265 £ 52.1 | 28 0.0451 Presence or absence of | absent 257.7 £ 38.7 | 21 0.1169
cystic duct obstruction | pregent 107.1 + 91.8 8 ’ cystic duct obstruction | present 439 * 125.0 2 :
slight 282.5 £ 77.0 14 slight 2259 = 93.4
Infiltration of Infiltration of
inflammatory cells | moderate | 248.2 + 644 | 20 | 0.3259 inflammatory cells | R0derate | 2527+ 44.1 | 18 | 05658
extensive | 573.5 + 203.7 2 extensive | 47.0 * 186.9 1
mucosa 232.3 = 83.0 11 mucosa 213.7 = 85.7
Local accumulation of | muscularis Local accumulation of | muscularis
inflammatory cells propria | 237.9 +616 | 20 | 00746 inflammatory cells propria | 2409 £531 | 13 | 09290
serosa 550.5 £ 123.2 5 serosa 259.9 = 85.7 5
bsent 273.3 = 57.5 26 bsent . .
Lymph follicles oA 0.8365 Lymph follicles absent | 20452531 | 12 | 3558
present 296.0 + 92.8 10 present 276.9 * 55.4 11
Acute absent | 336.6 530 | 27 Acute absent | 2481 389 | 22
. . 0.0387 . . 0.2785
inflammation present 108.6 £ 91.8 9 inflammation present | 40.7 = 182.3 1
+
Fibrosis absent 308.3 £ 65.2 20 05145 Fibrosis absent 208.2 = 53.3 12 0.4107
present 243.8 £ 72.9 16 present 2728 £ 55.6 11
bsent 346.3 £ 54.9 25 +
Erosion b 0.0351 Erosion absent | 2630 * 394 | 20 | ;473
present 128.1 = 82.8 11 present 79.6 £ 101.7 3
Metaplastic absent 321.6 * 53.3 28 Metaplastic absent 252.5 + 48.2 15
0.1040 0.6432
changes present | 1326998 | 8 changes present | 2141 %660 | 8
i - bsent 2334 £ 77.8 14 : - 9 £ 90.
Rokxtans!ly absen! 0.4528 Rokltans!xy absent 131.9 = 90.2 4 0.2053
Aschoff sinus present | 309.0 * 62.1 | 22 Aschoff sinus present | 261.7 =414 | 19
- hi absent 427.8 = 94.6 9 - b absent 360.8 £ 91.3 4
ypertrophic " ypertrophic
gallbladder wall present 239.7 £ 63.5 20 0.2021 gallbladder wall present 207.7 £ 52.7 12 0.3548
marked 203.1 £ 107.3 7 marked 223.5 = 69.0 7
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Table 4. Tissue concentration of ceftriaxone by anatomic region of
the gallbladder (fundus)

Table 8. Whole model test of concentrasion in the fundus

Analysis of variance

g:::;.—::ﬂ:: concl::;: tion n |Prob>F Source DF | Sum of squares Mean square F Ratio
oo abeonceof | absent | 3160 = 428 | 28 Model [} 1,028,427.8 170,571 4.5406
Prosence or abeence - . 0.0119
cystic duct obstruction [ present 8.7 £ 6.6 P Error 29 1,089,406.6 317,566 P;o(l;o:sl’
I alight 2670 £ 185 | 11 CTotal | 35 2,112,834.2 )
al
pur-y ‘mm‘:;‘o ry cells | Toderate | 2739 x 511 | 24 | 0.7000 Effoct test
extensive | 57.0 * 260.3 1 Source Nparm| DF | S8um of squares | F Ratio | Prob > F
m“::l“ 275.6 £ 122.9 Infiltration of .
Local accumulation of | muscularis i 2 182,462.62 | 2.4286 | 0.105
flmmstorycols | propria | S086%537 | 21 | 03sss  ‘mmenol
serosa 1804 £ 741 | 11 Acute inflammation 1 238,806.28 | 6.3594 | 0.0174
= Erosion 1 313,049,83 | 8.3334 | 0.0073
Lymph follicles absent | 2678 £ 644 | 21 | 5199 .
present | 277.56 % 643 | 15 HYP‘;“;;PM " 2 508,422.72 | 6.7405 | 0.0039
Acute absent [ 31042429 | 29 | gallbladder w
inflammation present 80.8 + 87.3 7 ) Parameter Estimates
Fibrosis absent 3818 £645 | 18 0.0310 Term Estimate | Std error tRatio |[Prob> It|
present | 200.2 * 485 | 23 Intercept 567.2086 | 99.8156 5.68 0.0000
N absent 3922.1 * 46.3 26 Infiltration of
Erosion present | 1193 =731 | 10 | C0248 infammatorycells | 162.6544 | 85.994 1.89 0.0686
Metaplastic absent | 2875 % 446 | 30 (moderate
v | 572207 | 6 | O Inftratin of
prosed : : inflammatory cells | 248.04778 | 221611 112 02722
Rokitansky — absent 268.8 = 69.1 13 (extensive)
Aschoff sinus present | 264.0 = 52.0 | 23 0.9561 Acute inflammati
- ammaton | _ 230.6369| 91.4578 — 252 0.0174
. absent | 4182 %1047 | 5 (present)
?ﬂm‘g’; all present | 296.1 = 52.3 | 20 | 0.0761 Erosion (present) | — 223.1119] 77.288 — 2.89 0.0073
marked 1412 £ 706 | 11 Hypertrophic
gallbladder wall — 309.1229| 108.267 - 2.86 0.0079
(present)
Hypertrophic
Table 5. Whole model test of concentrasion in the collum %nllblndd)er wall — 158.0392| 81.7039 —193 0.0629
Analysis of variance
Source DF Sum of squares Mean square F Ratio
Model 5 1,450,611.9 290,122 5.8849 Table 7. Whole model test of N
Error | 30 1,478,994.7 49,300 | Prob >F sl e : - holem 8t of concentrasion in the corpus
CTotal | 35 2,929,606.7 0.0007 Yels of vanance
Source DF Sum of squares Mean square F Ratio
Effect test Model 4 274,331.79 68,582.9 2.6546
Source Nparm | DF | Sum of squares | F Ratio | Prob > F Error 18 465,044.20 25,835.8 prob >F
Local accumulation C Total | 22 739,375.99 0.0668
of inflammatory 2 2 839,421.87 | 85134 | 0.0012
cells Effect test
Erosion 1 480,482.80 9.7461 | 0.0040 Source Nparm | DF | Sum of squares | F Ratio | Prob > F
HYP';‘;:"”‘ a| 2 2 574,736,65 | 5.8290 | 0.0073 Fibrosis 1 3,12148 | 0.1208 | 0.7322
gallbladder w Erosion 1 105,186.66 | 4.0714 | 0.0588
Parameter Estimates Metaplastic changes 1 116,982.73 | 4.5279 | 0.0474
Term Estimate | Std error t Ratio |Prob > |t| Fibmuiu‘ 1 121,823.29 47153 | 0.0435
Intercept 646.68557 | 86.7535 7.45 0.0000 Metaplastic changes
Local accumulation of .
infammatorycells | — 207.9251| 62.6252 | —3.32 0.0024 Parameter estimates
(mucosa-serosa) Term Estimate | Std error tRatio |Prob> |t/
Local sccumulation of Intercept 310.26364 | 62.5661 4.96 0.0001
"("ﬂm",”’““', —101.8285| 52.8088 —1.93 0.0633 Fibrosis (present) | — 29.17727| 83.9412 - 035 0.7322
:w"“)“l"“ proprd: Erosion (present) | — 211.2455| 104693 | — 202 | 0.0588
Erosion (present) | — 261.3152| 83.7044 - 312 0.0040 :WP":)WW — 2027836 95.2978 — 9213 0.0474
Hypertrophic -
gallbladder wall —241.169 | 95.1512 — 253 0.0167 Fibrosis (present) x
(present) Metaplastic changes | 313.36394 | 144.309 2.17 0.0435
- (present)
Hypertrophic
gallbladder wall — 105.5104( 101.604 - 148 0.1489
(marked)
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Relationship between gallbladder tissue penetration of ceftriaxone and
pathological findings

Kazuaki Kanda”, Akimi Miyata’ Minoru Amano” and Kazuto Shigematsu?

") Nagasaki Municipal Hospital, Department of Surgery, 6—39 Shinchimachi, Nagasaki City, Nagasaki
Prefecture 850, Japan
*) Nagasaki University, School of Medicine, Department of Pathology

For 36 patients undergoing cholecystectomy, a single 2 g dose of ceftriaxone (CTRX) was
administered by intravenous infusion prior to surgery. Following surgery, for each tissue sample
obtained from the collum, corpus, and fundus of each surgically resected gallbladder, the tissue
concentration of CTRX was individually determined. Additionally, ten pathological factors were
selected, and the relation ship between pathological findings in each tissue sample and the effects
exerted by the pathological factors on tissue concentration and tissue penetration of CTRX were
investigated by multiple regression analysis. Pathological factors which were considered to affect
the tissue concentration in the collum were local accumulation of inflammatory cells, the presence
or absence of erosion, and the extent of wall hypertrophy. In the fundus, factors which were
found to influence tissue concentration were the presence or absence of acute inflammation, the
presence or absence of erosion, and the extent of wall hypertrophy. In the corpus, no significant
relationship was observed between the tissue concentration of CTRX and the pathological factors.
Penetration of CTRX into gallbladder tissue was extremely good, and the wet weight
concentrations of CTRX in the collum, corpus, and fundus were high at 279.6 ug/g, 239.1 ug/g,
and 265.8 ug/g, respectively. Following administration of CTRX, no adverse reactions, no
abnormalities in laboratory data, and no postoperative infections were observed.



