707

[zﬁﬁiﬁﬁa@ﬁ% 1%
1976410 « 117

RES T RAE T BT 5 L BU B @ 3 58

BRI ARFRARMESHEEE (0 BHEEEED

A

STUDIES ON BACTERIAL L-FORMS
IN THE URINARY TRACT INFECTION

Shunsuke MATSUOKA

FErom the Department of Urology, Yokohama City University School of Medicine
{ Director : Prof. 8. Takai}

Bacterial L-forms, a cell wall deficient mutant form, are known as inflammatory latent factors
which are formed by bacterial cell wall blocking agents (cf. some kinds of antibiotics, lysozyme, serum
and so on), but when they revert to parent strain, they acquire parental, high virulence again.

The author examined bacterial L-forms in the urinary tract diseases, of which diseases of the upper
urinary tract were 94 and those of the lower urindry tract were 84 cases. All the cases were
medicated by synthetic penicilling or cephalosporins before examinations.

Positive data of bacterial L-forms were shown in 22 cases (23.4%) of the upper tract diseases
and 2 cases (2.4%,) of the lower tract diseases.

Symptoms of bacterial L-forms infections in the urinary tract were not obvious, but clinical data
showed some signs of inflammation.

Therapy of bacterial L-forms in the urinary tract infection is, at first, how to reduce urinary
hyperosmolality. The method of reducing hyperosmolality is operation and water diuresis. Opera-
tions were done on 24 cases and thus 20 of the 24 cases improved. Water diuresis was attempted
on 10 cases with ureteral calculus using intravenous administration of 5%, glucose solution, 1,000 ml
daily for 7 days and thus 8 of the 10 cases improved. Administration of antibiotics was done only
for 4 non-improved cases with operation and 2 non-improved cases with water diuresis. Macrolide
antibiotics, sensitive to bacterial L-forms, were administered to these 6 cases with usual dosis during
5 to 7 days and finally all cases improved. In two of the 6 cases, recurrence of the urinary infection
occurred after withdrawal of macrolide antibiotics administration. In these two cases urine
osmolality remained high even after the operation.

Sometimes bacterial L-forms are thought to be iatrogenic because of many bacterial cell wall
blocking drugs such as synthetic penicillins or cephalosporins which were used mainly as antibiotics
against urinary infections in the recent years.

Therefore, variant types, for example bacterial L-forms, being apt to survive under hyperosmotic
conditions in renal parenchyma, arc necessary to be examined clinically and fundamentally in

chronic or recurrent urinary infections.
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1 )

RRPENY, AR e Atk s OBIRIT ISV TR
T BEVBRTWS, Licho T, BEELBEL
G, FRIL TR 5 2 TEEHOBRRCHT ARG
EEE ORGSR ETHLELEEFIAERAL, L
TIhBRBETHZ LIC L ) BRYSEOLRAIEET
B ENTES.

FREBRGIEC I\ T h AR e g PRARY R
TTHZENBRETHY, TRITHES - CEFIRSERE
R LSRR B0 S LI B,

BB 0b T LWVBR, BHE L b KRB
YUEDZ I B PMBMERIC BT L EL  RYGEDH
REPALER L TR LRREO—FTHELEZATH
B, MFFIEEETIEL RV EKEEOTAE
2, fEFOE AL —RHL T\ 5 & B AR
DOHHE, ELIIMEOCERRD B EPVRGIED
BRGBE, BR, B EDORE Lo T BT,
FES DRRYHMEDERER, BRELWEE> T2 DT
tonEEZ NS,

SEEFHIT, ChbHREBRPEDERE, B3R, BH
72 BT 2B A AL RS HE OL RO T T
BECONTHEL TRV EEL, BRERD 1 #E
TH 5 LAEL MR VBRI, o, ERcRs
Lick ZAETOMALZBI-OTHETS.

B E B R

ZOEATIE, REBLAHBREOEREYTES -

B, LEAEBEHEE L VXD THREAS
WU HRERE S AT A BlCARES L.

wHA*E

1) BRI

a) RogE, REIE LTETFEHRLROHHIF
%, WFOBEIH T —F AVERIC LD BOFOHER
T5. ZoiEs, EMREFHOIVERE EER
RLFERA L. Lo thd 5 AR Sml #Ah
THHBERBECR Sml &z TRAL 4~6°C
freezer 125 ~ 6 EFfEHRA T 5.

b) BERE IS VIME R 2 o BT

BEAREHEACAES ZF— L, 5HBREKR Sml %
Mz TH 5 BERBRECEM I ROBE & FIRERF
T5.
c) R F IR ER S OB AL, Rk LU
MEE <y =2 LB LT BEEC S
LD 5 HBRER Sml # AN THI5BERBTICE
X ROFE &L FAHFRETS.

2) LABESHEE

a) LA IEEL

Brain-Heart-Infusion ¥z (S:BHb2) % Xpbic
ELT, S5HEE, 1 BRBHUEX BESHOHET
BL) Nz CTREL, ISRI0%EME (HE %
Iz THb pH 6.8 iSO 5 L EH+ 5.

b) R{ALEE

4~6°C freezer [Z 5 ~ 6 B[EMRE L TR W Icihfdcd
FEE 0.45 ¢ @ millipore filter #FVVTHREBL, B
B LRI L BB AT 025 ml B TR eEET 5. &
ERBEHEO—IPI—BHAETERE S LOEFRZ
P, o pH JE, BBEENE, RPBMmiRixE
DERECLECDBRA.

3t SEH]

1970421 B X b 197548 12 8 £ CoOHiHE, Wz
KEEZERFRES L OHETVARBREOSDROD
WIREFNC e 5 BERBEREL S0t 2 BF
(1,0564) D5, BEMCARR=> Y VELIXE
Bt7 7 e ARV vEFER | BETEEREFHEE
EF (178 48) ZBHERRE Lic (o, HERE
T5 5 L TEEUADES L H 52 HEER 50 flk at
random ZRREFL72).

EERBREES (9461)

NI ERMAERE 8#l

BEERE 2861
REREEEE 5861
THRBER (846D
NER  BISEREEKIE 45610
(3 H106lik VUR &)
BHERISIES 1560
BYERES 240

WAL, EEE UTK 256 HiE, B#Efkrey
F— MATHEAR, BIMIR-W26EE, RES 36K
HFislThn.

LEg R HHEE

TEOZE K LAEASEN e LEEOER TS
EERE () &T5.

Thebb, EEEHOBATEREN L EMBEL
T 5 &, WEACIE 0.5~1 mm BEOHEROE
BTaBDDH L5 D. ChrEFERERhA
42 L fried egg WREEERL TS, EHK
ML ACHIE T 5 & DI RS IR (LAY
BOEEY) BLTRY, BUITEERE S\ 5
TERRA L7 10 ¢ gt o AFIMRT (large body) D
HECRFIRN D, FDEFGBEECE W TLAEOA
DEFCAMEIRDOZDOEE LD B IS (Fig. 1,2).

WAREEHOB AL, H 1 BECRBRETERIAZED



Fig. 1. Colonies of I.-form bacteria: 0.5~1mm
sized, oil-drop-like colonies can be seen on
solid medium for IL.-form bacteria about

one week after inoculation.

Fig. 3. Colonies of jL.-form bacteria: Cloud like
precipitation in seen in the liquid medium
about a week after the inoculation of
L-form bacteria.
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Fig. 2. I\/Iagmﬁ(atlon of the colony The colony

appears to be just as a sunny side up egg.
The central portion is granular and sur-
rounded by a clear ring zone. (x100)

A

Fig. 4. L-form bacteria with erythrocyte like ap-

pearance is observed by Dienes’ staining.
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BEAE 1151 2451
RESERLE 181 1 4
(Fetil, WREFRIEISHID Y5, L0Fhes LTk
FIREE L RAIEE D 2 FICBEH IR ERD 5)

raT A R

T REER 2 I 0

HF RS IRIEARSE 2 B 0
3k F 17 7
EPERTSLIRSS 0
BHEIRE S 0

LR LA AIOEREEREEFIET 2 LT
DL D.

@ # B

BRI X % AE Tl RSO EFTICHES LT L
RERFHL T 5 (Fig. 5).

@ Ry mBRE

S 8.100/mm? L EETUER R T (Fig. 6).

® FROBRPLEEEE

| R 2 & U SEE Gl 56 mm & JTHE % R

< (Fig. 7).
@ CRP
(°c)
38 4
37 : it = :
36 4
OL T T T T
congenital  kidney wureteral BPH

hydronephrosis stone  stone

Fig. 5. Type of fever.
(/oore®)
10,000
. & g )
8,000 4 . % oo .
6,000 4
O T T T T
congenital ~ kidney ureteral 8PH

hydronephrosis stone stone
Fig. 6. White blood cell (peripheral blood).
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Fig. 7. Erythrocyte sedimentation rate.
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44 4 . .
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2+ 4 o oo ssvene .
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Fig. 8. CRP
(mOsm/ )
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Fig. 9. Urinary osmolality.

g 2 + & BETU#ERY R (Fig. 8).

® REBE

Fisk ¢ osmometer %{#f LRIE L A& & 5T
¥ 475 mOsm/L & R EBESY =T (Fig. 9).

® K pH

pH meter B WTRIE L& & A TEEE6.64 L
WA d (Fig. 10)

@ JRFPEmIHRE
= (1,500@1/4, 55D &b BbhicthEiE
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Fig. 10. Urinary pH.
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Table 1. Classification of the parent strains of
L-form bacteria.

Gram-negative rods (22 strains)
Proteus group
E. coli
Klebsiella
Citrobacter

W o 000

Gram-positive cocci (8 strains)
Staphyl. epidermidis
Staphyl. aureus

(Y1)
20 .
* .'. *
15 ’ e o
10 4
!
0 L T T T T

congenifal kidney uretera!
hydronephrosis stone stone BPH

Fig. 13. Blood urea nitrogen.

Fig. 11. White blood cell in the urine (pyuria).

(mEa/_ )
200 .
- .
. o o
S
. b
100 : g *
o] T T T T
congenitol  kidney ureteral BPH

hydronephrosis stone stone
Fig. 12. Urinary sodium concentration.

ko BEREREL, WMIEA 1 REhoBmERE Y &
ELBHLIE 25 4~5 =2 [HPF L R EERRE R
+ (Fig. 11).

R EAE

R FPY T ARDWTHELTARSE, T
173.5 mEqg/L & high natrenuria %7~3 (Fig. 12).

©® R

LAER RO ST, Proteus B9 ¥k, E. coli 6,
Klebsiella 4 %k, Citrobacter 3§k, Staphyl. epidermidis

{(M9s1)
2‘0 7 . : ae
S0 E
1.0 A .
¢] . T T

T
congenital  kidney ureteral BPH
hydronephrosis stone stone

Fig. 14. Blood creatinine.

5%k, Staphyl. aureus 3 ¥%Cho 7z (Table 1),
20
(1) mMERZE=ER
iy 18.3 mg/dl & IEWHEPEA RS (Fig. 13).
(r) MFEIrVTF=v
¥ 1.51 mg/dl & EFEEAYRT (Fig. 14).
(») PSP 5 =& b
155 A FEHE & L7 TH5MEE, 21.5% & IE% TRRIE
w3 (Fig. 15). '
(2) 74 vaATBETA L
SERATD 5 bRmEYEEEL Ui SFEE 1,017
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Fig. 15. PSP excretion test (15 minute after
i.v. injection).
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Fig. 16. Fishberg’s concentration test (maximum).

EBERTA2RT (Fig. 16)

@ HiREEREE

BEEF-F R L B KBEEDS T C type BlE
CIFRL T3 (Fig. 17).

® FEMASTR

P 5 B A & iR RIS X B A ORRIE SR
R, Bowmann [, SREREE, MLARMIE 7n ST
Flra by, BREETHERE JCAERERS
IOEMMAREEREC Y v < ROBENEHTH S
(Fig. 18, 19).

NI
PEDHEREABAELTARS &, LA X 5 REBE
By FIRRBEE Y AL IERAIC S R TS Y
DD, HEMCRETZEN TRV, MERPTR TR
BOVSLOBEDESERLTEY, BiEEOET
3HERE T X OST AR AVE RR AR L IEH 7 5 b B ALIR A
BT LT BETARD bR, RERET
Rz X5 BAHES A PO E LB REE TS
EMROBRENRD LN BHBERE LTORYNRE
LTWB I ER DL S. LicdiaoT, —RMIET
I 2 BERBERIFEHETARDO LI b5 A, AL
RHIE E BICIARA  TRER X KERIGHTE

RT3 E8HEDOREEN, LIEC L 2 EEEI3
FEHCRBL TR Y ELRO LV _ADEI Y HRE-> T
HBE\z B,

RBEMNE R

FRWEE TR, HBREEEEOBRLYETIL, D
BOL o ATHRNZEL, HOREDOREL MK
YIEDERAFER VI T LN TEREBLRAD
T, ZOHEBTIXINDDERLYERMCHEF L Txi
foo BT 5 Z & < LA, RgpoEETHlgEY
BAECEY BEEOEECEEN RS, Lic
Bo T, Thd 2 DODEEC L TORE YRS

EMC KRS

MEOMIBESRIEERAEL L TERR= Y v
(AB-PC) % in vitro DFEERIZ, SR 277 v AR
v (CER) % in vivo DERICRSOBOER LB L
7.

@ in vitro 31T 5 EES

L BB A B o fEBURRIC AB-PC % 0, 2.5, 5, 10 mcg/
ml OE|E TR RN CERaEmE L,
ChOLELAEL v EEE? KBE (AB-PC wxbd
% MIC 5mcg/ml) O—FE (103/ml) ZEREL,
37°C, 1 HEBHELICE ZATREOS : XERYE
fo. i, 2.5 meg/ml BT KIT AR TLE
BEEEIRL ISRELTED, ZhEB/IEEIEIE
BEO /2 BCHYSTS. Licdo T, LEETME
BREAREER ORNEBHIEEENC S W TFRLT
WhHE 25 (Table 2).

Table 2. Influences by antibiotics in vitro,
AB-PC (MIC 5 mcg/ml).

Antibiotics

Colonial appearance

L-form bacteria

B-P
AB-PC () Parent strain +
L-form bacteria (4
AB-PC(2. 5 meg/ml) Parent strain -
L-form bacteria (4

AB-PC (5 meg/ml) Parent strain

L-form bacteria
Parent strain

e~ |~~~ S~ e~

|

NSNS BN NN BN

AB-PC (10 mcg/ml)

® in vive BT HER

ddY Z=wv = (17x1g) 40W% 2 B3, +7
yr U2y (LAF CER) ¥b5af (2008) &IRBER%
(20m) &3%. CER 85I LHER 0.1
mg/g 30 1 BREERMNEFRELAE L » HRE 5K
BEx B Tro—Eg (105/ml) 2 E#lk £ b A
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L i 0 ’ ow
Fig. 17. Pyelogram of L.-form bacterial infection Fig. 18. Lymphocytic infiltration is seen in the
shows hydronephrosis stage C  after submucosal tissue of the renal pelvis.

Fujino’s classification. (1 100)

¥’

Fig. 19. Lymphocytic infiltration is seen in the Fig. 20. Typical colonial appearance of I.-form
renal stroma. (> 100) bacteria is still kept in the hyperos-
molality (400 mOsm/L.). (< 100)

Fig. 21. Typical colonial apperance of IL.-form Fig. 22. Typical colonial appearance of L-form
bacteria is gradually lost according to bacteria is further lost according to
low osmolality (200 mOsm/L.). (< 100) lower osmolality (100 mOsm/L). (x100)
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Table 3. Influences by antibiotics in vive, ddY
mouse (17x1gm) 40 cases.

Case | L-torm L-torm
bacteria | bacteria Total
Antibiotics positive | negative
CER (+) | 6 ’ 14 20
CER () | o | 20

L, SEEERLBYheY >4 XLItiEL LEHE
FEREHICEE L 37°C 1EBHE L. JEREHE
HEE L7 E S ATRDO D& SFEREEL. bbb,
CER #5320t LEEIBHAI6 ILThh, FEH
AL IR IR/ o, Thik CER ©
BT ) BREA R\ THE KO MlREE & B BHE
ENTLAE TR INST o TcbDEELDR
% (Table 3).

BERICKEIEE
RERYGERE L 0 B85 h i LAE (KBEHK)
FHAVCTTRD S & EERAALL. LAEARAE
Hiiz 100, 200, 400 mOsm/L 7c K ORBEECHK 5 X 5
CEEREYHASL, ChLAEO—FE (103/ml)
iz LEE®EEOHER X Oy B Lck
IATROIE EFEREEI.

E O E

@© BEE 400 mOsm/L L] Lo BEcik £ 2E8
fy7s fried egg appearance #2LTkYH, Tibb
LBEOBRBILRF I T35 (Fig. 20).

® BFERE 200mOsm/L LUTO B CliBEED
ETIGT T #RERW7: fried egg appearance %
LI CIEERN, THA, NEEELD. Tk
bbb, EREREC LY LEEE L CDEFLTRELD
ZEERLTWA (Fig. 21, 22).

WG D&

© BEE 400mOsm/L Ll EOBE, Bk 48~
T2/ T plateau (105~7/ml) 122 LE#IRQ 5 0l
#37 (Fig. 23).

(cume)

400 mOsmy

200 mOsm/L

100 mOsm/L

T T T T L T
12h 24h 2 3 4
(day}

Fig. 23. Influence by osmolality.

@ BEE 200 mOsm/L LITOHE, Bk 24k
LA plateau (103~5/ml) &L, %/, BEED
BTG CEBERE L WCHE TS (Fig. 23).

N HE

DlEofER T b, LEEATE O M B EH
DORNFEERIERERC I TFRR LR, £1L T
ESRETE TRECK TEENTIETHS.

A = %

LIRYE D E LT, BBV <AEL, L
U CHBaEE S BRESER A2 (A LB & FRL, BE
FEDS @\ REEC RS C TR E 72 % b TH 5
b, Licdio CHIEEOEA & LTt bio&tr®
FTBHBHACEL > T 2 LD, Tihbb, BFE
FEREL L Pk, KFIREERRY), /2, LE
HRE NI 5 RSB L 75 TL 5.

FiiiHEx

BEhie % & & { LIVEGHEAIO 5 bR ik k2 it
T bERLICL O, BRI 26, BYail
4B, BIEOVAT 6 B, REVIGN 86, s ik

Table 4. Changes of osmolality by operation.

Operation Cases | Pre-ope. i Post-ope.
Pyeloplasty 2 483.3 201.4
512.6 213.8
430.6 198. 1
Nephrolithotomy 4 521.6 215.6
418.9 263.8
386.1 215.3
502.6 235.7
412.7 193.8
Pyelolithotomy 6 497.8 216.5
457.6 283.7
415.3 234.1
398.5 212. 4
502.6 283.3
421.5 238.7
501.3 302.5
Ureterolithotomy 8 489.8 235.1
433.6 217.3
399.5 201.1
475.6 213.7
493. 4 301.2
Prostatectomy 2 426.5 300.5
513.7 215.8
(mOsm/L)
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W 2 IZE 281 Cho fo. THIRFMC I Y LT
TREE L RE S TRB RSSO REBED
ETxERI222L kb LEE BEELZLD
EEZ RS (Table 4).

TKFIREE R

LEEBE B0 5 s, REFBEE AT HR
BEH BT % 10 fEFIZ B0, BHL% 7 FulE

(mOsm/l_) ureteral calcuius © 10 cases
800 e——— | _-form bacteria (+)
o—— L-form bacteria {—)
600+
4004
200+
0

Pre-therapy } Post-therapy

Fig. 24. Changes of osmolality by water diuresis.

1,000 ml 33 X O FiR#) (frosemide 20 mg) # 7 ~10
AFEIRAEC L 5 Lick 2 ARBEMAAHVGR
BREELETL 8 flicbaRoic (Fitbhb, &
O 8 PSRN RO HREEH 3B - 1) (Fig. 24).

EpEEE v

LA E Zh X 0 R 588 (M) Lo%
FIRSZORMY 3 BET + A 7GR X b g
Lk 2 ATROD & RS (Fig. 25, 26).

(A 73/ _voA=v )y, £77r YV
S LB U TCER R T

(B) VvawAgvy, = VARV, JRF
A7z =22=LRBIOA P T b4 VST LEE
U ORISR AN

LEBEEBMGIO 5 &, FMERE, KFAREEREST
LIEHEAL L Fein o TIERIC L= 7 v 9 4 FRIEH T
FHE (1,000mg/T) 1BEMSFALCE ZALEED
bRz,

A

L AR B YuE O HRERED, TR LD
BERMRENBREIND LT, T, REFRERZ

{1 : Parent strain (E.coli)

(degree) U277 : L-torm bacteria
3- 7 7 ™ — 7" |
2_
1 -
O k
pPC EM cP SM  CER LM AB-PC SA
Fig. 25. Sensitivity test by tri-disc method (Eiken Chemi. co.).
1 : Parent strain (Staphylo, epid.)
Z777] . L-form bacteria
(degree}
3- BZERRZEE BZ
2_

il

| 17

PC EM cP
Fig. 26.

SM CER
Sensitivity test by tri~disc method (Eiken Chemi. co.).

LM AB-PC SA
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FLRFAREC LD RSB ESh, TOEERES
ERETULC B baas @RCHD. Lo Lih
b, REOFETLEEAYRLICEACE LT, B
HROEFRSHIE L CHEDE YIRS LR LR
HRAREROHAFHI AT I L ) LEH
RYERBRE LA ENTED EELHRD.

% ®

R L E AR W CRIEL S h D 1)
Cigo ey, LEEAKEFER 2R THRRERE TS
AETRCEZELVE L bbb TRKCERTAZ &

& O REMEA BE L, o RO IBREIE, B2,

BB E o EEALEEED | BT &7 TV 5D Tt
o EEZ bhb7chTHS., T LEEORR
& U CHEO MR, A DT, MkasEs: 4 o8
B ORFEHCZ Ly o Tkl L Bbh s,
— iR A MRS R TERKE e b0k, MIED
AR EE S HER| OB 5 ORER, 13/C lysozyme £
M7 EPMERTHHERLRBELRTRB L0
T B,

FESH AL, 19354F KlienebergerD 23 Streptobacillus
moniliformis BB LB OA AR R L Ic DA Fim &
XhT3sh, 70 Pierced, Dienes® b mpbii
HEINL TEETS L5 Cins e, R X ) otk
1951 4 Voureka® 2\BLBABEE MEPCHER
LI2DON BT & ENTED, REBPED 7EH T
Guze s, Kalmanson 507 £ 23, L Tt Domingue
57, Guinan 5%, KIBClL, BHARLY, BA®, B
B, R, FERWR EAEREE R L OB
KRR FEMCRE L0 5.

MR & UC, LEBERECH W 2 B iEilic >
T, L5 B RYE A osmotic stabilizer & UTH
Uy, FEEEETHZ 1Y Brain-Heart-Infusion (Difco) % F§
WTHEE L, ChiC 10 ZEESMEY g CERT
B, RICERE A BfEEFE 045 ¢ millipore filter
TR L, F0 0.25 ml % L BB R et
T5. COFEIRMER LTI EPRLDLLO0FH
FCBEVTHAEBERIThbh T 5%, BHIh5E
BICE\V T, FFOCFEYE T RS Lo LR
HWOEHOEBEELZBELIZE & AT, KM
(large body) 23EANCTHBEL L, LS TEEZEOPLERIC
Rk LAEA BB T 28, LEEAEICHE
Lkicz o BB KE Mg (large body) 2T %
R X, ZOmMEEEAEFERICHEL TS B8
RESODERTHERRDHZ EATER. ~F
BB EOSE, AEROWEEAERL, “h

D—I% o T AT A F 27 A LT Diens Lo i ff
L CigE 7 % LR mBRC U MO £EVBEDH b h
5.

BEbe sz, M LBERREE Wbhsd
OERE L TR L TRV T, —BRYYEC RS
nH XS FERLT L LT, LEHOSERK
IGOBEDME W ECHERL T EELBREDT
H5. LEBEI—BRE» % OMEORRAEIC
SOTHETBE VbR TED, Lo TEDLD
virulence ZF L { KIEMRIG & L T KEHEDRIE
IRV D T EEZ RS,

FREBERESEEST & L¢, Guiman 519 E. coli
06 variant % rat IS L, BEHRYEHL-SE5E
DOEAFEA MRRFHL < T B LT\ 523,  variant
(LEE) ##&5 Ll rat OBERIEENED B8
NMEETL S BERMEE TARCERL (R bhik
CEEY, BREPEL ~ADECZ EARHBALEWS.
AEICLEEL21T, E. coli K12 Lform %\ C%E
BREOBTEBTEREL 50, BEEE TRk
WIS RROBEEY O AERD, Bk
) v _BRBEABERDI BN TS, BEL LM
HOoBH I h B ofBRENIREE R I o lcb DT
b, BEAETHEES IOBMERBCY v <EKROR
HERDBHL 00, KEE, RIEELEERESER
B X s @b b ek o fo. Tinbb EREE
TR, & ICHBESMECRS W TRIEEERIE R
FRLTRDLADIBEY, BRBROREEMEN
SREECBTIDHTHRBE, T HHD pyelopapillitis
DHE b 5T 5,

WEBHBAB BT\, Ofstad!® ¥ F/H,
BE, #EE DM TRIE L AR L
g, $ED 5 HTLABEEAERED 5 b TV b
ABBENRE L, BORDDERT HBIE 451 mOsm/
L, B 1,000 mOsm/(L & B{ECFARL Tuis & Hify
LT3, EHIFEBRNESELIIEL 2T, L
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P FR LB BEOREL I~ E o5, &b
FREHIFBENCLAEORMM AR Y. £, Th
Lirle = 2 EFTD in vive DEERT CER #
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phbhbPFBL U EFACX LT, File, SHHE
D SFMNECES (BHSATE 56, RiRIERIE
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FEHEN WAL E, 232% inflammatory factor @
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