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MALIGNANT NEOPLASM OF THE UROGENITAL TRACT
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and Osamu YOsHIDA
From the Department of Urology, Faculty of Medicine, Kyoto University
(Director: Prof. O. Yoshida)

Recently, the study of the physiological role of the essential trace elements is beling
emphasized. Some enviromental and disease factors has been demonstrated to perturb trace
element homeostasis. A number of recent studies have described alterations in serum copper
levels (SCLs) and serum zinc levels (SZLs) in human cancer patients and the relationship
between the magnitude of their perturbation and disease activity. This report describes SCLs,
SZLs and SCL/SZL ratios in patients with malignant neoplasms of the urogenital tract at
various clinical stages and the relationship of the levels of these trace elements to disease
activity.

According to SCLs before treatment, patients with renal cell carcinoma appeared to be
separated into two groups, normal SCL group and higher SCL group. In the higher SCL group,
patients generally displayed increased erythrocyte sedimentation rate, CRP, a: globulin, g2
microglobulin, ferritin and CEA. In this group, SCL was a useful index of disease activity. In
the normal SCL group, SCLs remained within normal limit even in patients with advanced
disease. In renal cell carcinoma, SZLs did not reflect disease activity.

In transitional cell carcinoma of the upper urinary tract, patients with metastasis had
significantly elevated SCLs and significantly decreased SZLs, compared with normal controls
or patients without metastasis.

In transitional cell carcinoma of the bladder, no distinct relationships were observed
between these trace elements and extent of malignancy. But there was a trend toward increas-
ing SCLs and decreasing SZLs with progressing stage and SCL/SZL ratios fairly reflect
stage of disease.

Patients with prostatic cancer had nearly normal SCLs and SZLs, although there were a
few exceptions.

Testicular cancer patients with distant metastasis had significantly elevated SCLs and

initially high SCLs decreased in patients responding to therapy and increased again in relapse.
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SZLs and, hence, SCL/SZL ratios had no relationship to activity of testicular cancer.

Currently there is no satisfactory way of following the progress of malignancies of the

urogenital tract except prostatic cancer with elevated acid phosphatase and non-seminomatous

testicular tumors until the secondary tumor can be detected radiographically. Our study

suggests that these trace element might be a useful indicator of disease activity of some of

the urogenital malignancies.
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Table 1. Comparison of SCLs, SZLs and SCL/SZL ratios in patients with renal cell
carcinoma and normal controls

N+  AgetSD. X* SD.# Feratio' EUEOf ycaicp gt signit
SCL
Control 48 62.6%8.7 21 171
RCC Total 3 51.5+8.8 157 43.1 29.44 P<0.001 4.43  36.2 P<0.001
RCC M (-) 16 63.6+9.4 149 36.2 26.46 P<0.001 2.81  11.3  P<0.05
RCC M (+) 15 59.3+7.8 168 48.4 26.53 P<0.001 3.63 15,1 P<0.01
szL
Control 48 62.6+8.7 715 12,5
RCC Total 29 61.4%8.7 13 116 0.08 N.S. 0.70 15 N.S.
RCC M (-) 15 62.8+9.4 13 128 0.00 N.S. .47 6t N.S.
RCC M (+) 14 59.8+7.8 13 10.4 0.36 N.S. 0.63 60 N.S.
scL/szL
Control 48 62.6%8.7 1.66  0.32
RCC Total 29 61.4+8.7 2,25 0.9 16.58 P<0.001 3.85 33.4  P<0.001
RCC M (=) 15 62.9+9.4 2,06 0.64 7.36 P<0.01 2.3 16.2  P<0.05
RCC M (+) 14 59.8+7.8 2,48 0.90 22.30 P<q.001 3.3 14 P<0.01
*  Number of indivisuals
*  Mean
1  Standard deviation
¥ F-ratio of variances relative to control
**

Calculated t-statistic after Welch's method when appropriate

*+ Degrees of freedom after Welch's method when appropriate

Control
RCC Total

;i 50-79 y. normal males and females
i All patients with renal cell carcinoma

RCC M (=) : Renal cell carcinoma patients without distant metastasis
RCC M (+) i Renal cell carcinoma patients with distant metastasis
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Fig. 4. Serum copper levels (SCLs) in normal
controls and patients with renal cell
carcinoma
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ISEER). SCL. IEHM Tik fiE#—8 D SCL o
ERABELN, COREERBEETEHALRALRS
(Fig. 6, A). ZofffE#O—BMD SCL EHILF
MBI L5bDEELBRD. VLI 51787 SCL
A 150 pg/dl DA e R EER T, BB
DES|THH e SCL DETxRH % (Fig. 6,B)
2, THEFEREMMC L5 SCL DETHAEMNE
Wiz L% SCL DLF% 5bEboTn3 I LyR
FhoLExbhD, InREIEEMIT E
2, REFROB BRIERY & L1-$4, SCL
B Gl i\ o 7cA SCL OE#HLN A S,
BRIEBD ¥ O ic - RN AHITE LT SCL
OB LA RSO A, SCL FEMOEHCIIER

EBINT - XD LA BATS SCL o ERIADR
QAR

X b, BRI ERE S 3 EBfkc SCL
E#E L SCL Mo —MIFET2EELLN,
FOBRBIBRERY X LA ELH T LT
#e<, Eie7i, CRP, ax /m7 Y, fpvf7m
yevsY)y, 7=YFv, CEA It OBREMRRDS
2 TLR-TEERRTLITHS.

Fig. 7 i iafeAi SCL BE%ZR L, RIEFHENM
R Y ¥ 7e L ol oBIRER Y R L. MED
T L TEARRNTGRY, WEBIRL TTf v & —
7 = n v ERHBRRHYEVT W HRIEL
hioht, SCL oZBhiEEOHREY I SRELT
V.

SZL, SCL/SZL : SZL i oWl EE BB LN
EROMcEEEY RS T, ERER LHEESEALR
Hhroto. ElARHORERA vE -7 =Y, KA
BREEIC X - Th BRW FENE A 5h Ieh ol
SCL/SZL i3 BmBZ cafi®RL T\5%, SCL
DEAXRBLTWSLDOTH D, BHLEIIED
e oo,

0. BRREEE (Table 2)

SCL: ZRERYE T EE T, XERN B
OEWVWEEC ENTEHEBER LRELT WS (xhfh
P<0.001, P<{0.05). B\ EE ENBHOMK
BEXIL, 2BLREEEEED SCL oLkH
(P<0.05) 13, BBEYETHBED SCL BERXR
BRL T35 EEZBh% (Fig. 8A).

SZL : EREE0H % BE T EMEYRLTEY
NBE, BEBORKVBECRLTEE -1 (Xh
Fh P<0.01, P<0.05) (Fig. 8B).

SCL/SZL : EREBY B35 BETHEY =7
HEA b DA, RBEEOMCEERI L. KR
BolkWBELRET LABC AL Tuie (P
0.05).

V. EEbtiESE (Table 3)

SCL: 2Bt BEEHE & NBEL OM FEER
oy, EEoERE (stage) At & 3 SCL
O ERERZRD 5.

e X5 SCL oFfticouwTiy, TUR, B
SR, BRLSRmAC 2B L. TUR iz
T stage O~A Th-o7h, HBEFIBRCEEE L.
Pote. BEHRMBEHC OLTIT stage B, C ofifEl
RS E LT, —¥ stage D OBEMEERE LTHE
Tt IHERIC 2 A L. REFBI e~ <B4t
#iz SCL 0FELET WD LN (P<0.05), =h
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Fig. 5. Comparison of erythrocyte sedimentation rate
(ESR), CRP, a: globulin (a:G), Bz micro-
globulin (B8:MG), ferritin and CEA in the normal
SCL group (SCL<{150 pg/dl) and the higher SCL

group (SCL = 150 ug/dl) of patients with renal

cell carcinoma

[3: normal range

I RSHRERE o B T AR Y T 3 L o
W RS B SCL 2ETX®5%FE% 3ob
OMITDH X ST, -, BREHEMLT<TD
ERMEERH LA LTV, k2 ~6 oM
i SCL oR¥AE#ENAbIh. ZORBIARF
WOBBOKEIXRBL TS EExbh, B0
o S 1T ERARE Bboh 5.

SZL :stage O~A »bHCFTOEE L BEEL
O£ oAy, stage D BT ARERC B L
T SZL IHFBET L Tk (P<00I).

ks, SEHYRER, BOHRES, [ERERERT X
> T SZL B BEREE R I nh o1,

SCL/SZL : &EMEEES L B O EE
Fixi A3, stage BEtsicoh T SCL/SZL o k
RIEAMN 2 5h, stage D P& MBREOBICILEE
e T (P<0.01). BEESOHEERE (stage)
1L SCL/SZL X - Th -k d XIS KB h3 L%
2 6h5 (Fig. 9).

V. BAZigE (Table 4)

SCL : B FEAEE &t BED 5 \ X FLRRIEA
RERE L OB ESEYRDT, FERE (stage)
2 X ChEREmEA bR e, 72238 D FiL
IEBEED 5 B 24 (stage C I L stage D 1)
7% 200 pg/dl L) FoEfER R L.

BT EC LT by vk kB hRLE Y
Tk Bolkhd &, WEBEKBH%2EB~1AT SCL
1% 200 pg/dl BT EMEYRT IO5S. hik
AL vDOELRT T AL VESRIREERC X
5EELZbRD.

SZL : XBH 3 L O BIIZAR IEKRERAE & DRl A
HELRDT, EBE (stage) KL - Th FEOE
bz shine. LARIZRER X ORXE S
T, HBBEACHANT SZL 11oeEWER L Y, B
KNEBE CHINBREHK L THEED LAY #BD 5
(P<0.001).

SCL/SZL : stage O~B B TIIBHC HXTHE
BEORMERRL T A 0EHIRERIZD bR,
LENIMEEE & RO E L.
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Fig. 6. The fluctuation patterns of serum copper levels (SCLs) in the normal SCL
group (A) and the higher SCL group (B) of patients with renal cell
carcinoma after nephrectomy
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Fig. 7. Course of renal cell carcinoma in relation to serum copper level (SCL) in
case S.N.
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Table 2. Comparison of SCLs, SZLs and SCL/SZL ratios in patients with renal pelvic
or ureteral tumor and normal controls

1307

N  Age+SD. X SD. Feratio 2B Of  ycac) df.  Sigif.
SCL
Control 27 69.0% 5.9 123 18.3
PUT Total 14 68.0%11.4 139 26.7 2.30 N.S. 2.43 2 P<0.05
PUT M(-) 1 66.7+10.8 129 19.3 0.12 N.S. 0.89 36 N.S.
SZPLUT M(+) 6 70.3t13.1 159 2.8 2.37 N.S. 3.9 N P<0.001
Control 27 69.0% 5.9 76 13.4
PUT Total 17 68.0+11.4 %0 14.7 0.21 N.S. 1.38 4 N.S.
PUT M(-) 1" 66.7%10.8 76 12.0 0.17 N.S. 0.02 36 N.S.
PUT M(+) 6 70.3£13.1 53 13.3 0.00 N.S. 2.81 kil P<0.01
SCL/SZL
Control 77 89.0% 5.9 166 0.3
PUT Total w 68.0+11.4 2.16 1.00 6.89 P<0.05 1.99 18.5 N.S.
PUT M(-) 1 66.710.8 1.76 0.46 0.40 N.S. 0.72 3% N.S.
PUT M(+) 6 70.3%13.1 2.90 1.32 9.51 P<0.005 2.27 5.2 N.S.
Control ; 60-79 y. normal males and females
PUT Total ; All patients with renal pelvic or uteteral tumor
PUT M(—); Patients with renal pelvic or ureteral tumor, no distant metastasis
PUT M(4-); Patients with renal pelvic or ureteral tumor, distant metastasis present
A. B.
220 #g/dl 180 “ug/dp
200 . 140
180 . 120
S.D/
L]
160 . : 1z 100 .
. . ) %
140 . 80 P
e L . by f
L) .‘ “»
. ISD,
120 ozge ” . 60 o » %
[ d Y .
L] . s ¢ .
w| J : 40
*
L]
80 20
60 ) ) ) 0 ) \ 1
Control  PUT M(=) PUT M(+) Control  PUT M(=) PUT M(+)
L] L]
X 123 129 159 X 16 7 59
S.D. 18.3 193 28.8 S.D. 134 12.0 133
|signif — N.S. P< 000 |signit — N.S. P<0.01
Control  : 60-79y. normal males and females

PUT M(-); Patients with renal pelvic or ureteral tumor, no distant metastasis
PUT M(+); Patients with renal pelvic or ureteral tumor, distant metastasis present

Fig. 8. Serum copper levels (SCLs) (A) and serum zinc levels (SZLs) (B)
in normal controls and patients with renal pelvic or ureteral tumor



1308 WRADE 3% 8% 19854
Table 3. Comparisons of SCLs, SZLs and SCL/SZL ratios in patients with bladder
tumor and normal controls
N Age+SD. X  SD.  Feratio 2’_%25'0 o tcale) df Signif.
scL
Control 21 69.0+ 5.9 123 18.3 NS
BT Total 70 67.4+10.9 131 26.6 1.26 N.S. 1.39 9% g
BT O~A 25 67.6+12.9 121 11.5 0.01 N.S. 0.46 50 N.S.
BT B 12 68.8+ 8.7 121 14.7 0.57 N.S. 0.72 37 N.S.
8T c 8 68.4+ 7.4 148  30.5 2.09 N.S. 2.97 13 P<0.01
BT D 25 66.2+11.0 137 33.1 2.13 N.S. 1.86 50 N.S.
-S2ZL.
Control 21 69.0+ 5.9 % 13.4
BT Total 68 67.4+11.0 78 11.5 2.34 N.S. 0.46 93 N.S.
BT 0~A 25 61.6+12.9 84  16.9 1.62 N.S. 1.93 50 N.S.
BT 8 12 69.8+ 8.1 84 16.8 0.15 N.S. 1.70 31 N.S.
BT c 8 6B.4% 7.4 82 16.7 0.25 NS. 1.02 33 NS
BT D 23 65.6%11.5 65 12.8 0.03 N.S. 2.74 48 P<0.01
SscL/szL
Control 27 69.0+ 5.9 1.66 0.35
" BT Total 64 67.4+11.3  1.76  0.56 1.99 N.S. 0.72 89 NS.
BT O~A 24 67.7+13.2  1.47 0.3 0.07 N.S. 1.99 49 N.S.
BT B8 1" 69.7+ 8.5 1.52 0.21 4.89 P<0.05 1.49  29.5 N.S
BT c 8 68.4% 7.4 1.87  0.47 2.34 N.S. 1.37 33 N.S
BT D 21 65.5+11.8  2.18  0.90 4.42 P<0.05 2.48 246 P<0.0t
Control i 60-79y. normal males and females
BT  Total All patients with bladder tumor
BT 0O~A Patients with stage O-A bladder tumor
BT B Patients with stage B ‘bladder tumor
BT [} Patients with stage C bladder tumor
BT D Patients with stage D bladder tumor

T BATSTIRIBAEE R o\ TR FRBAC Hs L T
SCL/SZL »EREIETLTWAA,
BEo SZIL BNERLTWALHLEELLRS.

VI. Z25EF (Table 5)

MR LI ST IHEFIOERE & HREFENT 5 bblt

EoEDERHTHS.

(o~ Fhib P<L0.00L). kEREEB O\ EE LR
BROMIEEEYRD s\ (Fig. 10).
ERER Y BT 52 EBCH L THE Tk Cis-
platinum, Vinblastin, Bleomycin & X % PVB ¥
ErFRAlE LT\wWB2, SCL B w+5ERD
response ¥ XS RBELCIET L, i BEBOBRH

RUSZRR FEK fE

ERRER DI\ b D 7 Rz 2L Tk SCL o LAXRHbh3. REHD
pure seminoma 4 IeEROBEKZE B SCL o%FH% Fig. 11, 12 ©
teratocarcinoma 2 ALUTz. Fig. 11 X&KFACiT teratocarcinoma
embryonal carcinoma 1 T, BREROCILAR B OER L xoAPRc XL D

EREBREETHLD it 7 FECLICERITH B P, SCL iR EEOES

pure seminoma

teratocarcinoma

embryonal carcinoma 1

1 HRRENR Y L { XL, AFP 2 HCG-8 7c&D
3% marker &3ETLIC Bb&E FRLTWwW5. Fig. 12 %
pure seminoma OFEFT, BREMEISH Ao B TH

embryonal carcinoma+choriocarcinoma

2*

' R BB R XL, KEHRRET S L O Cis-

platinum, VP-16, Bleomycin & Lk % salvage

(* extragonadal germ cell tumor £ | fl& &) chemotherapy 2 X » CELERN B LR, &E
SCL : 25 A Tt MBE N TEE BTG RE B marker iXieh 702, BEIRAY

ERLTWE (PKOOL) 25, ZhizElR iESA2 AT
HBENEPBED SCL o LR k5. #iFEESBY
BT HENEEELETASRIC X o9, T 150
pgldl L EOBE AR L, WIBH, EEEREE L
WENE BEBIC LNT HZ Sk RN bRk

A ERERE R R RY SCL 2 Xk { KL
T 5,

SZL, SCL/SZL : SZL WN&BEL okl A
RHT, Licht- T SCL/SZL o kR 445
Bauiinw. FERECHBRARE SZL i
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65 SCL/SZL ratio
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Control ; 60-79y. normal males and females

0-A ; Patients with bladder tumor, stage O-A
B ; Patients with bladder tumor, stage B

c ; Patients with bladder tumor, stage C

D ; Patients with bladder tumor, stage D

Fig. 9. SCL/SZL ratios in normal controls
and patients with bladder tumor
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B S RAE R ZIT B, BERE LN, FEcs
1% sialyl transferase EHLELIn->TWHWTYT
NERET v T reARrRTTFTAI Vbl rTTAI
VEHER I L. BYFEC B TH RROHSEN
bbb, AL IO BEEREN trr S5 RV
DI BEE L TW B D LEL BN B, FiT
wrrFIAL VO ERPSERIGYERT 52 &2
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N EERRCIERAET AERAR D B 10, BEE
EHETbeiarS 2 voLRIABERNLbDEE
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V0T 5 EESAIX19394F Keilin & Mann 2 X » T
carbonic anhydrase 120.33%&FhCW5Z &5
EHME IR TR, EEoNETRE L TERSA
BXowieote. WREE L TEEREROERLK
X BEERRCLTN5, HREOREMERS
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sphatase, carboxypeptidase A,B 7n &4EENTIL%
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NEHEPEELTCW5BHZ &%, Scrutton 524} E.
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CESLLHESRYSELTNLC &%, ThThRs
LC\%. Duncan 52 3EEMGC BT5 DNA
SR EHHEE LT AL E LT thimidine ki-
nase ¥HEEL T35, BHIHRFC ELEFEL,
EEE P F9, 3k EhhIoRpKERMCSE
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Table 4. Comparisons of SCLs, SZLs and SCL/SZL ratios in patients with prostatic
cancer and normal controls
N  Age+SD. X  SD.  Feratio ,5,'_%:2'0"' t(calc) df. Signif.
scL
Control 10 6.8+ 6.8 125  20.8
BPH 18 M.+ 68 121 17.6 0.64 N.S. 0.49 26 NS.
PC  Total 23 10189 126 378 0.25 N.S. 0.08 31 N.S.
PC o~B 5 68.4x 7.2 113 113 0.37 N.S. 1.08 13 N.S.
PC c 13 69.8+10.4 126 31.8 0.10 N.S. 0.20 21 N.S.
PC D 5 724+ 6.9 148 61.0 4.6 N.S. 1.08 13 NS.
szL
Control 10 69.8+ 6.8 89  12.6
BPH 18 7.3+ 6.8 84 8.1 1.13 N.S. 3.89 26 P<D.001
PC  Total 24 70.2+ 8.7 78 16.3 0.60 N.S. 1.53 32 N.S.
PC 0~B 5  68.4% 7.2 82 14.1 0.00 N.S 1.82 13 NS.
PC c 13 69.8+10.4 78 20.0 2.13 N.S 1.30 21 N.S.
PC D 6 72.3% 6.2 179 0.98 NS 9.70 14 NS.
SCL/SZL
Control 10 69.8+ 6.8 1.84 0.30
BPH 18 7.3+ 6.8 1.46  0.20 1.29 N.S. 4.05 26 P<0.001
PC  Total 23 70.1+ 8.9 1.67  0.52 1.81 N.S. 0.96 3 NS.
PC o~8 5  88.4% 7.2 1.37  0.28 0.03 N.S. 2.93 13 P<0.05
PC c 13 69.8+10.4 1.63  0.40 2.68 NS 1.41 2 N.S.
pPCc D § 72.4% 6.9 2.08 0.79 3.74 NS 0.86 13 NS.
Control i 60-79 y. normal males
BPH i Patients with benigh prostatic hyperplasia
PC Total : All patients with prostatic cancer
PC O~B | Patients with stage O-B prostatic cancer
PC [ i Patients with stage C prostatic cancer
PC D ; Patients with stage D prostatic cancer
Table 5. Comparisons of SCLs, SZLs and SCL/SZL ratios in patients with testicular
tumor and normal controls
N AgexSD. X  SD.  Fuatio  peltof o) at Signif.
sCL
Control 20 29.8+5.0 104 17.8
TT Total 14 28.6+7.8 143 429 12.62 P<0.01 3.67 16.2 P<0.01
T M () 1 27.9%5.1 14 23.2 0.96 N.S. 1.14 25 N.S.
TT M (+) 1 29.3%9.9 184 24.1 1.54 N.S. 9.19 25 P<0.00
SzZL
Control 20 29.8+5.0 15 12.8
TT Total 13 28.2+7.8 8 13.5 0.32 N.S. 0.1 K] N.S.
T M (=) 6  27.0%5.0 17 16.4 1.37 N.S. 0.32 24 N.S.
TT ™M (+) 7 29.3%9.9 80 117 0.10 N.S. 0.80 25 N.S.
SCL/SZL
Control 20 29.8%5.0  1.44  0.40
TT Total 13 28.2+7.8  2.03  0.66 2.30 N.S. 3.18 31 P<0.01
TT M (=) 6 27.0%5.1 1.5 0.30 1.22 NS 0.81 24 N.S.
TT M () 7 29.3+9.9  2.42  0.66 2.64 NS 4.62 25 P <0.000
Control ; 20-39y. normal males
TT Total i All patients with testicular tumor
TT M (=) ; Testicular tumor patients without distant metastasis
TT M (+) : Testicular tumor patients with distant metastasis
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Table 6. Disorders associated with abnormality of serum

copper level (SCL)

I. Causes of increase in serum copper level

A. Hormons

Estrogen (including pregnancy and chemical
contraception), Androgen, Anabolic steroid

B. Stress

Physical excercise, Mental stress, Surgery
C. Obstructive diseases of the biliary tract

D. Anemia

Iron-deficiency anemia, Hypoplastic anemia

E. Infection

F. Malignant neoplasms

II. Causes of decrease in serum copper level

A. Hormons
Corticosteroid
B. Hypoproteinemia

Liver cirrhosis, Protein-losing gastroenteropathy,

Nephrotic syndrome

C. Congenital disorders of copper metabolism
Wilson's disease, Menkes' kinky hair syndrome

220 . |
ug/de .
200
¢ |so.
180 X
L]
*
160
0
140 .
[ ]
120 g
age [
100
L)
L]
L
80 X .
[ ]
60
Control  TTM(-) TTM(+)
X 104 1a 184
SD. 1.8 23.2 2.1
Signit. - NS.  P<<0.001
Control  ; 20-39 normal males

TT M(-) ; Patients with testicular tumor,
no distant metastasis
TT M(+) ; Patients with testicular tumor,

distant metastasis present

Fig. 10, Serum copper levels (SCLs) in normal
controls and patients with testicular
tumor

~T carbonic anhydrase wwii3k35%. gmEk 1@
B AR IER | B oR30EomMAEThEN, £
DEBREZHL HE S TIL V. MEFO EBHIT
BN a2 77 ) YRELEELTED, &Y 2/3
B7A7 s VRBESBE LTV,

SZL nRE% XicTKE% Table 7 RLL7.
HEMEEELZT RIS SZLETO A » =X ailbhE
LT, BUEEES T RWE DR EL
LTEY, ThiDE20BRTHS 5. BEIEPL=
VR vBEE D D\ IO BB RN L A R
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B R o RN TR I TR 88 % MR s B & 5
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L2330 THE. SISO I A GBS
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BB oBERENIH I HESHRI BRI LD
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Fig. 11. Course of non-seminomatous testicular tumor in relation to serum
copper levels (SCLs) in case H.A.
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Fig. 12. Course of seminoma in relation to serum copper levels (SCLs) in case T.Y.
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Table 7. Disorders associated with abnormality of serum

zinc level (SZL)

1. Causes of decrease in serum zinc level

A. Dietary zinc deficiency

B. Abnormalities of absorption
Acrodermatitis enteropathia, Gastrectomy,
Malabsorption syndrome

C. Increase in excretion of zinc
Nephrotic syndrome, Glomerulonephritis
Liver cirrhosis, Diabetes mellitus

=]

. Anemia

Iron-deficiency anemia, Hypoplastic anemia

. Infection

—TeTmMm

. Miscellaneous

. Myocardial infarction
Adrenal insufficiency

. Malignant neoplasms

Surgery, Bed sore, Burn, Hemodialysis,

Hyperalimentation

I1. Causes of increase in serum zinc level

A. Hormons

Epinephrine, T4 (Basedow's disease),
Corticosteroid (Cushing’s syndrome)
B. Hemolytic anemia, Polycythemia

C. Radiation

X o TEBRE X U TR i s o %)
Bhmbsi il Th5H%®.
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